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High-Risk PCI
(LMCA, Single vessel, AMI)

\

LVEF >30% LVEF <30%
B P Tandem Heart
IA (FDA Approved)
During large Impella Device
MI/CS (Investigational)




Percutaneous Transseptal LV Assistanc



Case RL: PTVA Heart Assist






Case RA: PROTECT I Trial (Impella Device)
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Topics

. Devices for Hemodynamic support

. Devices for Thrombotic lesions

. Devices to Increase lesion crossability

Devices for Bifurcation lesions

. Other emerging modalities: Myogenesis

. Devices to reduce late Stent thrombosis



Refractory Refractory Angina

e Cath revealed occluded LIMA, occluded SVG to OM, ocluded SVG
to RCA and 80% stenosis of SVG to diagonal with LVE 28%



Percutaneous Laser Revascularization



One-year Follow-up




SPECT — Sestamibi Perfusion Imaging Post
Gene Transfer (VEGF)

Losordo et al. Circulation 1998:98:28i



Author etal Agent used # pts Target Results




Coronary Sinus Reducer Stent for Chronic
Refractory Angina: First-in-Man Study

Implantation of the Coronary Sinus Reducer Stent Hiuman Coronary Sinus

Banai et al. J Am Coll Cardiol 2007:49:17¢
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Topics

. Devices for Hemodynamic support

. Devices for Refractory angina

. Devices to Increase lesion crossability
. Devices for Bifurcation lesions
. Other emerging modalities: Myogenesis

. Devices to reduce late Stent thrombosis












Outcomes in the Current Device / Drug Era

>25 15-25 10-15 <10



Topics
. Devices for Hemodynamic support
. Devices for Refractory angina

. Devices for Thrombotic lesions

. Devices for Bifurcation lesions
. Other emerging modalities: Myogenesis

. Devices to reduce late Stent thrombosis



Adjusted Survival Curves for Stenting: 3 Incomplefevasculariation ( 68.9%) Subgrouy
vs. Complete Revascularization Group (31.1%) 199D
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: : Tornus
A stainless steel specialty

catheter that is designed t
support and/or exchange

guide wire in the Micro-catheter
treatment of CTOs 1.5 mm Balloons







Venture™
Wire Control Catheter
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Topics

. Devices for Hemodynamic support
. Devices for Refractory angina
. Devices for Thrombotic lesions

. Devices to Increase lesion crossabillity

. Other emerging modalities: Myogenesis

. Devices to reduce late Stent thrombosis
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Provisional/
Conventional
Stent Technique
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“Simultaneous Kissing Stent” (SKS) Technique

If carina is <2mm= V-stenting




Bifurcation lesion involving LAD and Diagonal









Petal (2mm out pouch)

Main Branch Stent

First-Human-Use trial of 45 pts using Petal

DES has started in New Zealand/Australia



2 distal stent markers in D1

1 distal stent marker in LAD



DES for Bifurcation lesion

Side-branch size

20N _ 2 75 mm <2 00 mm

ClI I THIALLL VouJWwJdow

Stent only the main vesse For side-branch...

Save the 29 stent for restenosill Even if goes down:Ignor

& Increase Beta blocke
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Topics

. Devices for Hemodynamic support

Devices for Refractory angina

. Devices for Thrombotic lesions
. Devices to Increase lesion crossabillity

. Devices for Bifurcation lesions

. Devices to reduce late Stent thrombosis



Bone Marrow Cells Regenerate Myocardium

New myocytes were not found in mice
injected with Lin c-kitNEG cells.

regenerating myocardium _
Orlic et al. Nature 2001;410:70:



LV Function on LV gram in the Cell Therapy Group

LV Function on LV gram in the Control Group

LV — Angiography (RAO initial & f/u)

FDG-PET bulls-eye (initial & f/p)



Advantages and Disadvantages of Potential Clinic&8trategies for
Restoration of Myocardial Function



204 pts

PLACEBO BMC
n =103 n=101
103 pts 101 pts
100 pts 101 pts




Kaplan-Meyers Event-Free Survival Analysis

2%

BMC
12%
BMC Placebo
P =0.006
Placebo
P=0.01

Number
ToTisk
Placebo 103 91 68 63 55 103 93 89 85

BMC 101 97 80 77 66 101 99 99 98 8¢



D3.0+6.5




Day 0: pt with acute anterior wall MI undergoes PClwith
stent implantation in culprit lesion in LAD coronary artery

Day 3-5: randomization

50 assigned to mononuclear

BMC group 50 assigned to

control group

Day 4-7: baseline recordings on SPECT and echocaodjraphy

Day 4-8: bone marrow aspiration
and intracoronary mononuclear
BMC injection

2-3 week after Ml: MRI

6 mo after MIl: SPECT, echocardiography, MRI, coronay angiography




Eligible pts (N = 17)

CPC (N=10) BMC (N =7)
Eligible pts (N = 75)
1t LVA
CPC (N = 24) Control (N = 23) BMC (N = 28)
2nd | VA 2nd LVA 2nd | VA
BMC (N = 21) CPC(N=10) | CPC(N=10) BMC (N =21)
3d LVA 3d LVA 3d LVA 39 LVA

LVA = LV angiogram




Randomized, Controlled Trials of BMC for Cardiac Bease

At 6 mo: LVEF 6% greater
in BMC than in control

group

At 3 mo: 8reater Increase in
LVEF (2. Bpercentage
points) in BMC group than
In CPC group or control

group

At 4 mo: greater absolute

increase In LVEF in BMC vs

glacebo group (5.5% vs.
0%)

At 1 yr: reduction in MACE



Intra Coronary BM cell injection in patients
with AMI and successful mechanical
reperfusion has variable influence on infarct
size, LV function or MACE at 1-year.
This field is still evolving with more data to be
accrued before becoming the mainstream

treatment of AMI
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>5 million patients

treated worldwide

>8 million DES
implanted worldwide




9 Prospective, Double-Blind, Randomized Trials:
Freedom From All Cause Death

94.8% (44)

93.4% (92)

0 1 2 3 4 0 1 2 3 4

Time after Initial Procedure (years) Time after Initial Procedure (years)



9 Prospective, Double-Blind, Randomized Trials:
Freedom From Myocardial Infarction

93.8% (53) 93.7% (104)

0 1 2 3 4 0 1 2 3 4
Time after Initial Procedure (years) Time after Initial Procedure (years)



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

76.4% (202) 50.0% (337)

0 1 2 3 4 0 1 2 3 4

Tirne after Initial Procedure (years) Tirne after Initizl Procedure (years)
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99.4% (5)

L(N=5,0U0b)

0 1
Tirne after Initial P

2

99.1% (14)



The ESC Firestorm Aug 28’ 06









Stent Thromposis: A rare serious acverse event

Stent Irmnplantaiion
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Thai Ca Occur Any Time Pos

>1 year to ?3 yrs

Acute ST



DS — First Cath



DS — First Intervention: 3/2/04



DS — Second Intervention: 4/9/04



DS —4/12/2005



DS — Cath (4/12/05)



DS — PCI (10/25/05)



DS — PCI (10/25/05)



DS — 10/12/2006



Stent Thrombosis
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1. Schatz et alCirculation 1991;83:148; 2. Fischman et alN Engl J Med1994,;331496; 3. Colombo et
al; Circulation 1995;91:1676; 4. Schdomig et alirculation 1994;90:2716; 5. Leon et alN Engl J Med
1998;339:1665



Compounding Factors Beyond the Stent
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» Incomplete endothelializatior

» Anti-platelet therapy



826 pts all undergoing PCI irrespective of indicabn
[of 988 (84%) consecutive pts — only excluded werev® >4.0 mm
(n = 23), ISR lesions (h=49) and no consent (n=9A281 lesions

Cypher stents
N = 264

C

Taxus stents
N =281

Bare metal VISION stents
N = 244

lopidogrel for 6 rontns in all patients

Primary endpoint: Cost-effectiveness at 6 months
Cost per MACE prevented
MACE = cardiac death, nonfatal Ml and TVR







743 pts randomized in the BASKET trial and
WITHOUT AN EVENT DURING THE 6-MONTHS
CLOPIDOGREL PHASE

Drug-eluting stents (DES) Bare metal
(pooled paclitaxel and sirolimus gps) VISION stents (BMS)
N =499 N =244

Followed for 1L year off Clopidogrel #1.8 mo)

* Primary endpoint: Composite cardiac death or nonfaal Ml

e Other endpoints: “Thrombosis-related events”










1-Year Mortality



Sirolimus-Eluting Stent Endothelization
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Bare Metal Stent

Longer period of anti-platelet therapy is needed dér DES






AHA/ACC
Updated Guidelines 2006
AHA/ACC/SCAI
Updated Guidelines 2005

(FDA panel
recommendations)

Plavix should be

continued for 1 yr
or even longer if Nnc
él:ljgleA”(;gsF;%lm ESC 2005/ACC “contralndlcatlons
PCI Updated Guidelines
(9-12 months post PCI) (12 months post PCI)
If not sure about Plavix compliance or Plavix hasd be interrupted

In 6-12 months, then BMS may be safer and should ieferred



Incidence of Death or MI at 24 months Based on Clopgiel Use

1.6 0.8 2.1 0 0 0
5.8 3.3 8.4 3.8 1.6 5.4






Instantaneous Hazard for Cardiovascular Death, Mdr Stroke or
for Severe or Moderate Bleeding
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36% of BMS-ISR Cases Presented as Ml or UA
Requiring Hospitalization (N = 984)

26.4




1stendpoint: Death, Ml 1stendpoint: Stent thrombosis
2nd endpoint: Stent thrombosis 2" endpoint: Death, MI

Very Late Stent
Thrombosis (VLST)

New coating (absorbable coating, no coating) New technique of elution (dual elution)
Absorbable metallic or polymeric platform Pro Healing approach (EPC capture)
New biological target (thrombosis, inflammation) Pro Healing approach + Sirolimus or Paclitaxel
New drug (no cytostatic or cytotoxic) Balloon coating (Paclitaxel and other)






Driver Copalt Alloy Sten
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PC Tecnnology Drug: Zotarolirnus



(0.00, 0.24)

(0.028, 0.28



Cumulative Incidence of Stent Thrombosis (Protoctd) 1080 Days

I 1.20

360 720 1080
2050 1248 648

0 0 0
Driver 596 587 581 576 561 544
# Events 1 6 0 0 0 0

% CI 0.2% 1.2% 12% 1.2% 1.2% 1.2%
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FIEALING -1 Trial



Genous Bio-engineered R Stent

5000 pts treated withOrbusNeich’s Genous Bioengineered R ste
now enrolled in real-life US Registry



Multi lesion case

O
O

Cross 1 st target and
expose desired stent

Separate

Inflation of exposed stent
only

Retract balloon -
high pressure post-
dilatation capabilities

Access 2nd target
with same device

O




Drug

S s

Metal stent Metal stent Metal stent

DES Deployment;  Evolution at 2-3 months:  Evolution at 6-9 months:

Stent+Polymer Stent only (BMS)
Stent+Drug+Polymer Drug Gone! Polymer is also gone!



Event-free survival at
12 months in SIRIUS/TAXUS

trial with DES: 93-95%

\

—88 ARTS: CABG



3-vessel disease Left Main disease

Randomize 1800
710 LMCA

TAXUS PCI CABG



Eligibility: DM patients with MV-CAD eligible for s tent or surgery
Exclude: Patients with acute MI and/or cardiogenicshock

2400 patients Randomized 1:1

MV-DES CABG
With abciximab With or without CPB

1° Endpoint: 3-year mortality/MI/Stroke
2° Endpoint: MACCE at 1,3, 5 years
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*All 14 cases of urgent CABG occurred
In mod-heavy calcified lesions (n=10) or in type @@&sion (n=4)




His dream was the catheter-
based percutaneous treatmen
INn most (>98%) coronary

We can now say that lesions with very high (>95%)
Andreas Greuntzig’'s success in alert awake patient

dream has become a with low (<1%) ischemic
reality complications




