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Angioplastia Corondria por Cateter Balao

12 angioplastia

Limitacoes
- -

Reestenose  Oclusao aguda




REESTENOSE CORONARIA

e Recuo elastico
* Remodelamento negativo Stent

convencional

Situacoes criticas:
Vaso de fino calibre
Lesoes longas
Ostios

Bifurcacoes
Reestenose

DM

l. renal

e Proliferacao neo-intimal




Limitacoes dos Stents Convencionais

== Reestenose por Hiperplasia Neointimal




A Reestenose de Stent Convencional € Benigna?

Apresentacao Clinica - Cleveland Clinic (1999 - 2003)
1186 casos - 984 pacientes

7,3

2,2

® IAM s/ supra
/ ® TAM c/ supra
26,4

® Angina instavel

64.1 Angina de
’ esforco

- 35,9% dos pacientes com reestenose intra-stent
apresentaram-se com sindrome coronariana aguda
- 9,5% com quadro de IAM (2,2% com supra de ST)

Chen e cols, Am. Heat J, - Junho 2006




Stents Farmacologicos

Oferecer solUCGE

OBJETIVOS ecanicas e biologicas
mno




Stents Farmacologicos
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9 Prospective, Double-Blind, Randomized Trials
Freedom From Ischemic TLR

RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS TAXUS |, II, IV, V, VI

(n=1,748) (n=3,506)
100 4. 100 4.

92.2% (66)

89.9% (164)

P<0.0001 P<0.0001

70 -
Bare metal stent (n=878) Bare metal stent (n=1,757)

=== CYPHER stent (n=870) == TAXUS stent (n=1,749)

60 60
0 1 2 3 &4 0 1 2 3 4

Time after Initial Procedure (years) Time after Initial Procedure (years)
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SIRIUS - TLR Events @ 4 Years

Sirolimus Control P-value _P""'E P

Overall : 23.9 - <0.001 160
Male . 24.7 <0.001 162
Female : 22.2 <0.001 160
Diabetes 32.4 g <0.001 202
No Diabetes : 20.5 <0.001 140
LAD . 27.9 : <0.001 181
Non-LAD : 21.1 - <0.001 147
Small Vessel (<2.75) 26.0 ; : y <0.001 150

Large Vessel 4.9 21.9 <0.001 170
Short Lesion 7.5 21.8 — - <0.001 143

Long Lesion (=13.5) 8.5 26.0 <0.001 175
Overlap 10.4 29.4 <0.001 190
No Overlap 6.7 21.3 ' J <0.001 146

[ | | I | [ [ [ [ [ [ [ |
Hazards Ratio 95% Cl 0 04 02 03 04 05 06 07 08 09 1.0 09 0.8 0.7

Corumbeia UNIVERSITY S e f' b CARDIOVASCULAR
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TLR up to 4 Years: Subgroup Summary
TAXUS I, IV, V, VI Meta-analysis

HR TAXUS Control

TAXUS

HR [95% CI] P Value

All

RVD =2.5

RVD 2.5 -=3.0
RVD >3.0

Lsn Length <18
Lsn Length 18-26
Lsn Length >26
Non-Diabetic
Diabetic-Oral
Diabetic-Insulin
Single Stent
Multiple Stents
Male

Female
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0.46
0.42
0.49
0.33
0.46
0.48
0.45
0.47
0.42
0.45
0.50
0.34
0.44
0.50

1.5

10.3%
13.2%
9.8%
7.3%
9.7%
11.0%
12.9%
9.6%
12.3%
13.6%
9.6%
12.1%
9.5%
12.2%

20.2%
27.8%
18.7%
12.7%
19.1%
20.9%
26.6%
18.7%
25.7%
23.3%
17.4%
32.5%
19.9%
20.8%

<0.0001
<0.0001
<0.0001
0.002
<0.0001
0.0006
0.002
<0.0001
<0.0001
0.01
<0.0001
<0.0001
<0.0001
<0.0001




Changing Patterns of ISR - CRF

e

X
one year
one year FU

FU SES
39 pts with 44 ISR lesions

Bare Stents

282 pts with 311 ISR lesions

ﬁ:} LOLUMEIA UNIVERSITY CARDIOVASCULAR
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Emprego racional das evidéncias cientificas

Como entender e utilizar as diretrizes?

1 as diretrizes nao criam evidencias.

M as diretrizes sao constituidas a partir da compilacao,

analise, classificacao e julgamento das evidéncias por

um painel de especialistas, gerando recomendacoes.

! as diretrizes sao excelentes ferramentas auxiliares no
processo de tomada de decisao. Porém, nao

substituem o julgamento clinico.




Hierarquia das evidéncias e graus de
recomendacoes

Graus de recomendacoes
CLASSE | - consenso de utilidade e eficacia

CLASSE lla — opiniao favorece a utilizacao
CLASSE llIb - opiniao nao favorece claramente a utilizacéo
CLASSE Ill - consenso de néo utilidade, podendo gerar risco

Niveis de evidéncia
NIVEL A - estudos randomizados ou metanélises

NIVEL B - 1 estudo randomizado ou vérios ndo
randomizados

NIVEL C - séries de casos ou opinides de especialistas



Tomada de decisao no paciente coronariopata

1- ESTRATEGIA TERAPEUTICA

TTTO CLINICO X REVASCULARIZAGAO
MIOCARDICA

2- ESTRATEGIA DE REVASCULARIZAGAO

CIRURGICA X PERCUTANEA

3- TIPO DE STENT
CONVENCIONAL X FARMACOLOGICO




DES Evidence-based Medicine
Guidelines Summary 2006

De Novo Lesions

RVD 2.25—-4.0mm  RVD 2.25 - 4.0 mm
Length =30/mm Length =46 mm

Polymer-based Polymer-based
Sirolimus-eluting | | Paclitaxel-eluting
Cypher™ stents || TAXUS™ stents

RAVEL, SIRIUS TAXUS-|

E- & C-SIRIUS TAXUS-II

SES-SMART TAXUS-IV
DIABETES TAXUS-V
2.25 & 4.0 Sirius® TAXUS-VI

*2.25 & 4.0mm rand. subgroups of TAXUS-, SIRIUS registries




PCIl Gains Ground for Left Main and Multivessel
Disease in New ESC Revascularization Guidelines

CAD subset CABG favored | PCIfavored

1- or 2-vessel disease, nonproximal LAD llb C | C

1- or 2-vessel disease, proximal LAD I A lla B

3-vessel disease, simple lesions, full revascularization I A lla B
achievable with PCI, SYNTAX score <22

3-vessel disease, complex lesions, incomplete
revascularization achievable with PCI, SYNTAX score >22

Left main (isolated or 1-vessel disease ostium/shaft)

Left main (isolated or 1-vessel disease distal bifurcation)

Left main plus 2- or 3-vessel disease, SYNTAX score <32

Left main plus 2- or 3-vessel disease, SYNTAX score >33

Wijns W. Kolh P. - ESC 2010 Congress




~...... Hospital do Coracao da Associacao do Sanatorio Sirio

™ HCor

Tt Revascularizacao Miocardica: 1995-2008

Cirurgia®™ ATC = Pacientes

962 968 962

900 926 925 (100%)

863
97 75 8%)

576
E

(24,1%)

209 187 208

0 T T T T T T T —>
1995 1996 1997 1998 1999 2003 2004 2005 2006 2007 2008

Sousa A. SOLACI 2009




Stent farmacologico

Eficacia X Seguranca




DES....the good, the bad,
and the ugly!
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Eventos e consequéencias clinicas

Stents Farmacoldgicos

REESTENOSE TROMBOSE DE STENT

Revascularizaca Morte ou IAM
o da lesao alvo




Subgroup Analyses

Mi Revascularization

-Males

- Females

“Age ==T5

CAge =TS

- (Off Label

‘Mo Diabetes

' Diabetes [ non-insulin dep
- Diabetes / insulin dep
- Elective

s Urgent

CSTEMI

- Mo Renal Failure
‘Mon-dialy=ziz EF

- Dialysis

- Prior PCI

‘Mo Prior PCI

- Prior CABG

- Mo Prior CABG

* CHF (current status)
‘Mo CHF (current status)
- Prior Mi

- Mo Prior Mi

-1 Vessel Dizeaze

-2 Vessel Disease

' 3 Vessel Dizease
<2004 PCl

- 2005 PCI

- 2006 PCI

*+++++++I+|+|_|+||+I+++I+++

f

- Owerall

Favors DES ——
5 6 75 1

Douglas P. JACC 2009;53




Not All DES are Created Equal
There is NO Class Effect!

Mechanical integrity

Stent Carrier Matrix

Carrier compatibility
Loading capacity
Release kinetics

Mechanical
Scaffolding

‘ Drug

Tissue Pharmacokinetics

d;" Contrama Ustvrssmy
=" Mo Cenren

5 Mew'York-Preskyter an




Current Generation DES

Resolute

Zotarolimus BioLinx copolymer

Drug Polymer
. . R

Xience V*

FP cnpﬁimer

*AKA Promus




14 Day Endothelialization: Rabbit lliac Model

XIENCE V CYPHER TAXUS ENDEAVOR
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Joner M et al. JACC 2008;52:333-42




Ischemia-Driven TLR Through 3 Years

1971 == XIENCE V (n=3350)

TAXUS Express (n=1638) HR [95%CI] =

0.72 [0.58, 0.90]
p=0.004

-
Mo
|

HR [95%CI] =
0.52[0.38, 0.71]
p<0.0001
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0 9 12 15 18 21 24 27 30 33 36
Number at risk Months

XIENCE V 3350 3300 3266 2207 M54 3091 3064 3034 2985 2539 2920 28983 2 2874

TAXUS 1638 1584 1552 1514 1485 1448 1434 1422 1389 1381 1370 1353 1331
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Stent Thrombosis (ARC Def or Prob)

HR [95%Cl] =
271 = XIENCE V (n=3350) 48 DA
TAXUS Express (n=1638) '

HR [95%CI] =

0.39[0.19, 0.82]
p=0.01
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Number at risk Months

XIENCE V 3350 3210 3294 3258 3220 3174 3155 3144 307 3072 3061 3051 3036

TAXUS 1638 1598 1586 1568 1548 1517 1507 1502 1485 1471 1461 1447 1428
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THE LANCET Articls

Stent thrombosis with drug-eluting and bare-metal stents: > @ "k
evidence from a comprehensive network meta-analysis

Tullio Palmerini, Givseppe Biondi-Zocca), Diego Defla Riva, Christoph Stetiler, Diago Sangiorgi, Fobrizio DYA scenzo, Takeshi Kimura, Corfo Briguori,
fanel Saboteé, Hyo-S00 Kim, Antoinette DeWaha Elvin Kedhi Pieter € Smits Christoph Koiser, Gennaro Sardelia, Antonine Maruilo,
Ajay | Kirtame, Martin B Lean. Gregg W Stone

Palmerini T et al. Lancet 2012:0n-line

DOI:10.1016/S0140-6736(12)60324-9




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

49 RCTs, 50,844 pts

Evidence
network

Res-ZES Pt-Cr-EES

Palmerini T et al. Lancet 2012:0n-line




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

49 RCTs, 50,844 pts

Odds Ratio
[95%]

0.35 (0.17-0.69)
0.34 (0.19-0.62)

2-year definite stent thrombosis*

CoCr-EES vs BMS e @
CoCr-EES vs PES ——

|
!
|
|
|
|
|
|
|
:
|
|
|
|
|
1

0.1

10

Favors Stent 1 Favors Stent 2

*Only statistically significant

results are shown Palmerini T et al. Lancet 2012:0n-line




Stent Selection — 2012
Patient Factors

* Diabetes — esp. IDDM
* ACS — esp. STEMI

* DAPT - related issues

i Compliance concerns
i Risk of bleeding (e.g. coumadin, elderly)
i Elective surgery




Risk of Restenosis in the BMS Era
Diabeftic vs Nondiabetic Patients

m No Diabetes m®Diabetes

P=ns P=0.02 P=0.001

41

Carozza Van Belle =1 Schofer Owverall
N=230 N=300 N=84 N=1439 N=4808

Cotmmama UsivessTy
Memrcan Cenren
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RESOLUTE Pooled Diabetic Analysis

Standard Risk Pts — Target Lesion Revascularization to 2 Years

—— Non-Diabetics (N = 1903)
=== Non-DDM (N = 628)
— IDDM (N = 250)

Cardiac Death/TLR
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18
Time After Initial Procedure (months)

Mo. af risk

Non-Diabetics 1903
Non-iDDM 628
10D 250

Error bars indicate a point-wise two-sided 85% confidence inferval (£1.88"SE). Standard Emor based on the Greenwood Formula.




Use of Drug-Eluting Stents
in Acute Myocardial Infarction

A Systematic Review and Meta-Analysis

Somjot 5. Brar, MD, Martin B. Leon, MD, Gregg W. Stone, MDD, Roxana Mchran, MD,
Jeflrey W. Moses, MD, Simerjeet K. Brar, BS, George Dangas, MDv, PHD

New Yord, New York

Objectives The prirnary airm of the anakysis was to compare ouleames by sbeni type for death, myocerdial infarction (i), 1arget
vesse] revascularzetion (TVR|, and stent thrormbosis in randemizsed brials of STsegment alevation myocandial irfanc-
tiar [STEMI}. & secardary analysis was performed among registry studies.

It is not known whether there are differences in outcomes Detwesn drug-eluting stents (DES) and bare-metal
stents (BMS) for STEMI

Wa searched MEDLINE, EMBASE, the Cochrane Library, and intermai sources for anices comparing outcomes be-
bweann DES and BMS among patients wilh STEM| bebwean January 2000 and October 2008, Randarmizsd corrtralled
triaks ard registries including patients 18 years of s@e and older recehing a DES or BMS weare includad. 'We extracted
variables refabed to the shidy design, seling, parlicipants, and clinical end points.

Thirean rendomized tiaks wena dentified (N = 7,353). Cormpared with BMS, DES significantly neduced TVR (relatie
risk [RR): 0.44; B5% contidence interval |Cl): 035 o 0.55), withoul increasing death (RA: 0.8%; B85% CL 0,70 to 1.14),
Ml {RR: DEZ; 95% Ck 0.64 1o 1.05), or sterd thrombosis (AR 0097 95% C: 0.73 to 1.28). Thase obhseryalions were
durahle ower 2 years. Among 18 refistries (N — 26 621), DES significantly reduced TVR (RR- 0.64; 95% CI: 040 ta
0,74) withaut an increase in M (RR: 08T, 95% Cl 0LE2 to 1.23), Dwath was significantly iower In the DES group
within 1 vear of the indax percutanecus coronary intervention, buk thare were no differences within 2 vears (p = 045,

Concluslons The uses of DES appears safe and efficacious in randomized Urials and regisiries of patients with STEML The DES sig-
nificartly reduce TVR compared with BME, without an increass in death, ML or stent thram bosis within 2 years of the
inden: procodura, () Am Coll Cardial 2005530167 T-85) £ 2009 by the Amarden Collega of Cardiolgy Foundation

Gt;" Contraama Usrvessiy

Brar et al. JACC 2009; 53(18) ML Moo Carren
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DES in AMI Meta-Analysis
Mortality (RCTs)

Di Lorenzo et al.
STRATEGY
PASSION
TYPHOON
BASKET-AMI
SELECTION
SESAMY ’-‘R:l;;ve Risk )
Diaz de Ia Llera et al. (95% CI) ‘
DEDICATION Stent 0.89
HAAMU-STENT
MISSION ( 0.70-1.14) |
HORIZONS-AMI Stent
MULTISTRATEGY F =0%

Overall

ﬂ.ﬂ‘l‘ 0.1 10 100
Favors DES Favors BMS

Gt;" Coainama Usrvessmy
B2 Memca Conren

Brar et al. JACC 2009; 53(18) : MeworkPreshyterian




DES in AMI Meta-Analysis
Stent Thrombosis (RCTs)

Di Lorenzo et al.
STRATEGY
BASKET-AMI
PASSION

TYPHOON »-w—w-ﬁ
DEDICATION Stent ' Relative Risk (95%

HAAMU-STENT Cl)

MISSION . 0.97

SELECTION
_ SELECTION z (0.73 - 1.28) I
F=0%

HORIZONS-AMI Stent
MULTISTRATEGY

Overall

T

0.01 0.1 1 10 100
Favors DES Favors BMS

Gt;" Connams UstvrssiTy

= Mo Cevmm

Brar et al. JACC 2009; 53(18) 2 Mewtork Presbyterian




DES in AMI Meta-Analysis
Target Vessel Revascularization (RCTs)

Di Lorenzo et al.

STRATEGY REDUCTION
BASKET-AMI

PASSION 5 6 O/

TYPHOON 0
SELECTION
SESAMI

Diaz de Ia Liera et al. "“““—"‘"}
Relative Risk (95%

DEDICATION Stent
HAAMU-STENT ‘ Cl)

MISSION 0.44

HORIZONS-AMI Stent (0.35 - 0.55) |

MULTISTRATEGY p < 0.001

Overall
P = 26%

0.01 0.1 1 10 100
Favors DES Favors BMS

Brar et al. JACC 2009; 53(18)




Multivariable predictors of 12-month ischemic TLR
/ among patients randomized to bare metal stents

/

Variable HR [95% CI] Weighted

score

Total lesion length 230

2.28 [1.73,16.15] 0.004
mm

Baseline RVD <3.0mm 3.27[1.63,6.55] 0.0008

Insulin-treated
diabetes

e

e e

S_tc-"ne GW et al. J Am CollCardiol. 2010 Nov 2;56(19):1597-604

3.00[1.17,7.66] 0.02
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EXAMINATION Trial

1504 pts with STEMI undergoing PCI within 48 ° (85% primary PCI
within 12°) were randomized to Xience V EES vs. Vision BMS

Stent thrombosis (Def/prob) within 1 year

Acute » Subacute = Late

Vision S 2.6%

p = 0.01

Xience V ‘ ol 0.9%

0 1 2 3

Deflnlte ST was reduced with Xience V from 1.9% to 0.5%, p=0.01

m Eﬂﬂﬁ: iiiii
Sabate M. ESC 2011 e




dab 101093 eurheartfehg 77

@ European Heart Joumnal ESC/EACTS GUIDELINES @

Guidelines on myocardial revascularization

The Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS)

Relative Contraindications to DES Use

* Clinical history difficult to obtain

» Expected poor compliance with DAPT

* Non-elective surgery required

* Increased risk of bleeding

= Allergy to ASA or clopidogrel/prasugrel/ticagrelor
* Indication for long-term anticoagulation

Gb Conrama Ustvrssmy

= Mo Cevten

5 MewsYork-Presbyterian



Stent Selection - 2012




TAXUS IV study \mpact of Vessel

Size and Lesion Length

TLR (9 month)

Tertile analysis

R 4 J

<10 10-15 >15 <10 10-15 >15
Lesion Lenath (mm)

5 Mew'ork-Preskyterian




Stent Selection — 2012
Lesion Factors

* High Restenosis Risk
i Long lesions (diffuse disease, incl. CTOs)
i Small vessels (< 2.5, 3.0 mm RVD)
i Ostial lesions
i Bifurcations
i ISR —diffuse
i SVGs (esp. long and < 4mm RVD)




Stent Selection — 2012
[ esion Factors

* High Restenosis Consequences

i LM disease
i LAD proximal
i Sole remaining vessel




Stent Selection — 2012
Selection Algorithm*

* Step 1 - Patient Factors
i Diabetes — universal DES, esp. if IDDM

i ACS (STEMI) — selective DES based upon
patient/lesion factors

i Prolonged DAPT safety concerns — favor
BMS

* Cost insensitive




Stent Selection — 2012
Selection Algorithm™

» Step 2 - Lesion Factors

i High restenosis risk (esp. long lesions in
small vessels) — universal DES

i Low restenosis risk (e.g. short lesions in
large vessels) — selective DES

i High restenosis consequences (e.g. LM) —
universal DES

* Cost insensitive




Stent Selection — 2012
Selection Algorithm

* Step 3 — Caveats to consider

i Combo effects — in a given pt, multiple patient
and lesion factors apply favoring either BMS or
more likely DES; solution = clinical judgment

i Stent designs — anatomic factors will direct
specific stent selections (e.g. deliverability in
tortuous vessels, ostial location, sidebranch
access, stent thru stent, size-length matrix,
edge dissections, efc.)

i Acute stent thrombosis is a special
circumstance favoring BMS use (as needed)

Gt;" Contnama UsTvrssmy
= Mo Cevten

3 Mew'ork-Presbyterian




Stent Selection — 2012
Selection Algorithm

 Step 3 — Caveats to consider

i Cost sensitivity — major driver
favoring BMS in most regions!/




PCIl - DES Penetration 2012

United States
PCls: Down (-3% YoY)
DES penetration: Flat (76%)
Prices: Down (-7% YoY)
42

International

; & ¥ PCls: Up (+8% YoY)
b y. i . ‘\\J.'I = , - .
ﬂ » g ;ﬁ DES penetration: Up (+6% YoY, to 66%)
Prices: Down (-6-8% YoY)




Distribution of Predicted TVR Rates
with BMS

Proportion with p(TVR) > threshold EVENT Waves 1-3

100% -+ « 7447 patients/10,425
lesions

* Predicted TVR rate with
DES and BMS based on

Implication regression

Based on cost-effectiveness
criteria, ~60% of U.S. PCI ious PCI

patients should receive DES rence diameter
' — Lesion length

— SVG lesion
— LM lesion

- : Stolker JM et al. Circ Cardiovasc
10%, 20%, iy Interv 2ﬂ10;3:32?-34

BMS TVR Threshold e

Pelemcan Crwren

5 Mew'ork-Presbyterian




Stent Selection — 2012
Final Thoughts

* Optimal stent selection (BMS vs. DES) varies widely
around the world (<40% - >90% DES use) determined
largely by socio-economic factors and regional
perceptions re: duration/importance of DAPT

* Beyond the cost/safety (DAPT) factors, both patient
and lesion factors affecting restenosis risk should
favor more aggressive DES use

* Among DES (DES vs. DES):
i Strongly favor current generation DES

i Future DES (absorbable polymers, polymer-free, or fully
bioabsorbable stents) will likely add value

i Impact of DCB in certain lesion subsets?

o




Duke Heart Center
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