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AMI: Disrupted Endothelium with
Overlying Thrombus

Thinned fibrous cap, rich lipid core
Marked inflammation
Less atherosclerotic burden

National University Heatth System
. T

Gy s om b b e me o E ek Eeg Ve e o




Delayed Healing of DES in AMI

Culprit site; Delayed healing

AMI lesion

Stable lesion

Greater delayed arterial healing (evidenced by greater fibrin deposition
and incomplete strut coverage) at culprit sites compared with non-culprit
sites within the AMI lesions (heterogeneity of healing)

Stable lesions showed similar arterial healing between culprit and
non-culprit sites




Delayed Healing of DES in AMI: Autopsy Study

AMI lesions (with Plague Rupture)

O months (Taxus B 13 months (Cy - C

Stable Lesions (with Fibroatheroma and thick cap)

D 7 months (Cvypher) E 18 months (Taxus) F 19 months (Cy
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Comparison of Underlying Plague Morphology
Between Pts with AMI versus Stable Angina

5 in Patients With CS in Patients With Stable
AMI (n=1T) Angina (n=18) P
EEL, mm?® 0.4=+7. 16+4.8 0.027
Stent area, mm* 7.3(6.7-0.3) 5.7 {5.1-8.0] 0.08
Plaque area, mm? 2+4.5 B.1+38 0.0249
Plaque area, % 5T+T 0.14
NC area, mm* 1.0 (0.6-1.4) <(0.0001
286+118 =0.0001
. 80) =0.0001
NG area, % : 160 =0.0001
Longitudinal NC 6.2+8.3 10.0+49 0.m
length, mm
Longitudinal rupture site 6 00, 0) <0.0001
length, mm*
Struts penetrating NC, %* 30 (15-39) 0 (0-0) =0.0001

EEL Al elastic lamina; NC, necrotic core.

At >30 days, AMI culprit sites had : (1) Less neointimal thickness

(median, 0.04mm vs 0.11mm), (2) Greater fibrin deposition (63 ==28% vs
36% =27%), (3) Inflammation (35% vs 17%) and (4) Higher prevalence of
uncovered struts (49% vs 9%)




The Spanish ESTROFA Registry

23,500 pts treated w/DES at 20 Spanish hospitals from 2002-06;
63% PES, 37% SES, Dual antiplatelet Rx for 8 == 3 months.
1.3% ST rate at median FU 22 (11, 32) mos ; 2.0% ST at 3 yrs

Primary PCI for STEMI performed in 2652 pts (11%0)

- 0.9% p < 0.0001

0.0 05 1.0 15 20 25 3.0 35 4.0
Stent thrombosis rate (%)
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DES vs BMS in AMI: GRACE Registry

Landmark analysis in 569 pts treated with DES, 1729 pts
treated with BMS for STEMI between 2004-2006
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@ European Heart Journal (2009) 30, 321-329 CLINICAL RESE ARCH

curorean  doi:10.1093/eurheartjlehn604 Acute coronary syndrome

Mortality following placement of drug-eluting and
bare-metal stents for ST-segment elevation acute
myocardial infarction in the Global Registry

of Acute Coronary Events

Ph. Gabriel Steg'*, Keith A.A. Fox?, Kim A. Eagle3, Mark Furman?,

Frans Van de Werf®, Gilles Montalescot®, Shaun G. Goodman’, Alvaro Avezum§,
Wei Huang?, and Joel M. Gore* for the Global Registry of Acute Coronary
Events (G RACE) Investlgators

The r:rl::u&.ewam:un c.~1 incr r:a*i::-::l late maort rlllr;,f wﬁ;h DES VS. BI"‘IS :uggests thaL DES Shﬂuld prl:-bahl}.-' be .wnlded in
STEMI, until more long-term data become available.

Received 17 july 2008; revised 25 October 2008; occepted 16 December 2008; online publish-ghead-of-print 15 January 2009

Aims l'o assess mortality after drug-eluting stent (DES) or bare-metal stent (BMS) for ST-segment elevation myocardial
|nf-|rt|0r' rS'I'El“’ll}

Methods In thls I'r'ul inational rE‘gIST‘I'}-‘ 3093 STEMI pmlcnts recewed a stent: ‘13’*3 [26’.:) a DI:S 'md 3?80 {?4%] nnly BMS

and results Groups differed in baseline characteristics, type, or timing of percutaneous coronary intervention, with a higher base-
line risk for patients receiving BMS. Two-year follow-up was available in 55 and 60% of the eligible BMS and DES
patients, respectively. Unadjusted mortality was lower during hospitalization, similar for the first 6 months after dis-
charge, and higher from 6 months to 2 years, for DES patients compared with that of BMS patients. Overall, unad-
justed 2-year mortality was 5.3 vs. 3.9% for BMS vs. DES patients (P = 0.04). In propensity- and risk-adjusted survival
analyses (Cox model), post-discharge mortality was not different up to & months (P 0.21) or 1 year (P = 0.34).
Late post-discharge mortality was higher in DES patients from 6 months to 2 years (HR 4.90, P = 0.01) or from 1
to 2 SRR (HR 706, P = '3'02) Similar results were observed when hctoru g in hospuml nmr-tahty

Conclusion The obserwuon of mcrr:ased l:lte mmﬁllt}r wnh DES Vs, BI“‘I‘S =uggests that DES 5hm;!d p|ol}ably L;e wmded in
STEMI, until more long-term data become available.
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GENOUS™ Stent In
Acute Myocardial Infarction At

The National University Hospital
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Control

Circulating EPCs in AMI

Circulating EPC Levels vs Control

+167%

Stable  STEMI  STEMI
ANngina  Baseline 24 Hrs

STEMI
Day 7

Endogenous Granulocyte-Colony
Stimulating Factor (G-CSF) and
Vascular Endothelial Growth Factor
(VEGF) are significantly increased in
acute phase of MI, and are directly
correlated to circulating CD34+ levels

Independent predictors of increasing
levels of circulating CD34+ after AMI

- patients treated with statins (p<<0.01)
- patients treated by P-PCI (p=0.048)

Associated with improvement in LV
function and reduction In infarct size




Objective

We hypothesized that the use of the EPC Capture (GENOUS ™)

stent may result in more rapid healing process by maximising the
effects of mobilised EPCs on injured vessel surface, and lead to

better clinical outcomes in patients with ST-segment myocardial
Infarction (STEMI)




GENOUS™ Stent:
EPC Capture Coating Technology

Intermediate Layer

Stent Adhering
Bottom Layer

Human progenitor ' = ™y Stent Surface

cell with CD34 Cell
Surface Antigen

Captured EPC on CD34 Antlbudy Layer

Surface using bond
Antibodies




In vivo: Electron Microscopy
1-Hr Post Porcine Coronary Artery Implantation

BMS at 50X GENOUS at 50X

Sparsely littered with Greater than 70% cell
platelets and fibrin coverage

T
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Tues Shares Tisees TECH & SCIENCE

e ——

Already tried out in Europe, the stent is e = . ' 8 il ] § emen ine ) )
:uated mth anhhudles instead ufdruqs Ny e F ot : it I IRRRE

been wsed for .ﬂ:vml. Tomir NeAr I e N L

8-mth IVUS

ade its way inte Singapore lao weeks

!

7

National University Health System e, NUS

g e L e o i i by, b - by of bumiiety Mg oo




Methodology

Since Jan 2005, all patients with STEMI without cardiogenic shock
will receive EPC Capture stent (GENOUS™, OrbusNeich) while
undergoing primary PCI

Primary PCI procedure were performed in standard manner.
Thrombectomy, GP Ilb/Illa inhibitor use were at discretion of
operator

All patients received loading dose followed by maintenance dual
anti-platelet therapy (aspirin and clopidogrel) for a month

Simvastatin 20mg therapy commenced immediately after the procedure,
and titrated subsequently according to lipid levels
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Use of endothelial progenitor cell capture stent (Genous
Bio-Engineered R Stent) during primary percutaneous
coronary intervention in acute myocardial infarction:
Intermediate- to long-term clinical follow-up

Melissa Co, MD," Edgar Tay, MBBS, MRCP," Chi Hang Lee, MBBS, MRCP," Kian Keong Poh, MBBChir, MRCP,"
Adrian Low, MBBS, MRCP,” Jimmy Lim, MBBS, MRCP, b Ing Han Lim, MBBS, MRCP,” Yean Teng Lim, MBBS, FRCP,"
and Huay Cheem Tan, MBBS, FRCP" Singapore, Singapore

In-hospital
n (%)

No. of patients 120 (100%) | 120 (100%) = 120 (100%) & 40 (33%)
Stent thrombosis 1 (0.8%) 2 (1.7%) 2 % 2 (1.7%)
MACE 2 (1.7%) 5 (4.2%) 11 (9.2%)
Death 1 (0.8%) 3 (2.4%) 4 (3.3%) 4 (3.3%)
Myocardial infarction 1 (0.8%) 2 (1.5%) 3 (2.5%)
TVR 1 (0.8%) 2 (1.7%) @ 7 (5.8%)

Dual antiplatelet therapy for 1 mth and statin therapy started immediately
after the PCI
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Endothelial progenitor cell capture stent implantation In
patients with ST-segment elevation acute myocardial
Infarction: one-year follow-up

Yian-Ping Lee'!, MBBS, MRCP; Edgar Tay', MBBS, MRCP; Chi Hang Lee', MBBS, FACC; Adrian Low’,
MBBS, MRCP; Swee Guan Teo', MBBS, MRCP, Kian Keong Poh', MBBChir, FACC , Wee-Tiong Yeo',

MBBS, MRCP; Jimmy Lim?, MBBS, MRCP; Ing Han Lim?, MBBS, MRCP; Yean Teng Lim', MBBS, FACC;
Huay Cheem Tan'*, MBBS, FACC

' [ PR D N A — O LTI R L —— A Ty Taele Cramer Llmemartom] O o e e
1. National Umversity nosptal, singapore; 2. 1an lock >eng dospital, singapore
= ¥ f = 7 ¥ ¥ F

321 patients with acute STEMI and underwent primary PCI
between Jan 2005 and Apr 2008 were enrolled in this
prospective study

Dual anti-platelet therapy was given for a month

Clinical follow-up for 1 year

National University Health System

G sd o b e R By g Ve i o P




Baseline Demographic Characteristics

Male

Number
(n=321)

260

Percentage (%)

Age (yrs)

55.50+11.6

Hypertension

159

Diabetes mellitus

97

Dyslipidemia

216

Premature CAD

14

Smoking history

148

Intervened Vessel

186

31

104

National University Heatth System
T

Gy s om b b e me o E ek Eeg Ve e o

(3
S



Lesion Characteristics

Lesion Classification

Number
(n=321)

Percentage (%)

Two or more vessel disease

Lesion complexity  Ostial

Bifurcation

Calcified

Thrombotic

National University Health Syst.t_aLn
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Angiographic Characteristics of Lesions

Baseline Post-PCI

Diameter Stenosis (%) 93.8 + 115 4.0 + 3.8
MLD (mm) 0.20 £ 0.42 2.95 + 0.74

Reference diameter (mm) 3.08 £ 1.76 3.08 £ 0.77
Lesion Length (mm) 18.50 + 7.96 _
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Results: Cumulative Events at 1 Mth, 6 Mth and 1 Year

Number of Patients

1-Month
N (%)

321 (100%)

6-Month
N (%)

321 (100%)

1-Year
N (%)

321 (100%)

Stent thrombosis

MACE

3 (0.9%)

26 (8.1%)

3 (0.9%)

34 (10.6%)

3 (0.9%)

42 (13.1%)

Death

23 (7.2%)

23 (7.2%)

24 (7.5%)

Cardiac Causes

Non-Cardiac Causes

19 (5.9%)

4 (1.2%)

19 (5.9%)

4 (1.29%)

19 (5.9%)

5 (1.6%)

Recurrent Myocardial Infarction

5 (1.6%)

12 (3.7%)

12 (3.7%)

Target vessel revascularization (TVR)

3 (0.9%)

10 (3.1%)

Target lesion revascularization (TLR)

3 (0.9%)

9 (2.8%)
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G sd o b e R By g Ve i o P

14 (4.4%)

>



Causes of Death

Total number of deaths
Cardiac causes

Cardiogenic shock/ arrhythmias

Myocardial infarction

Myocardial rupture
Non-cardiac cause

Sepsis

Stroke

Liver failure
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TVR After Primary Stenting in AMI:
GENOUS™ vs Others

OBinary Restenosis
BTVR

22.2

Stent-PAMI  CADILLAC RESEARCH TYPHOON HORIZON -Ml GENOUS

PS Stent MS Stent Cypher Cypher at Taxus Exp At
6 mths 12 mths 6 mths 8 mths 12 mths 12 mths
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Three-Year FU of Patients with STEMI who Received
EPC Capture Stent while undergoing PPCI

384 pts who received 465 EPC capture stents (1.2stents/pt)
33.1% had diabetes; mean stent length was 21.04+5.6mm and
mean stent diameter was 3.0+0.3mm.
Dual antiplatelet therapy was for 1 mth

1Yr

2Yr

3Yr

Death

25 (6.5%)

26 (6.8%)

27 (7.1%)

MiI

14 (3.6%)

16 (4.2%)

18 (4.6%)

TVR

28 (7.2%)

35 (9.1%)

39 (10.2%)

Stent thrombosis

5 (1.3%)

5 (1.3%)

5 (1.3%)

MACE

61(15.9%)

70 (18.2%)

77 (20.1%)

National University Health System
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Time-Dependent Dynamic Mobilisation of
Circulating Progenitor Cells During PCI in Diabetics

=

8 diabetics with stable CAD underwent PCI

1 100,000 cells

After PCI, decrease in CPC from baseline were
detected in 7/8 pts.

Maximal decrease were 47.8% and 53.3% at 1 hr
and 4 hr respectively

number of CD34+ cells
L=

L] 1 hr post-PCl 4 hrpost-PC1 24 hr past-PCI

Transient dip in CPC early during PCI suggests
incorporation of cells into sites of

vascular denudation. Absence of subsequent
CPC elevation may be associated with poorer
outcomes of pts
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EPC Capture Stent vs BMS:
6-Mth MACE in Diabetics

Outcomes (%) EPC Capture BMS P value
(n=34) (n=39)

MACE 3(8.9) 6(15.4) 0.40

Death 1(2.9) 3(7.7) 0.37

AMI 1(2.9) 1(2.6) 0.92

Repeat 1(2.9) 2 (5.2) 0.64
revascularization

Acute thrombosis 1(2.9) 0 (0.0) 0.28

Subacute 0 (0.0) 1(2.6) 0.28
thrombosis

National University Health System
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Comparison Between EPC Capture Stent and Bare
Metal Stent and Drug-Eluting Stent in

ST-Segment Elevation Myocardial Infarction
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Comparison of EPC Capture Stent vs BMS vs DES

Enrollment period: Jan 2004 and June 2006

Number of GENOUS™ CURA™ LIBERTE™
patients

The study endpoints were major adverse cardiac
events (MACE) and stent thrombosis
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_A_Oiriginal Contribution

Sirolimus-Eluting, Bioabsorbable Polymer-Coated Constant
Stent (Cura™) in Acute ST-Elevation Myocardial Infarction:
A Clinical and Angiographic Study (CURAMI Registry)

Chi-Hang Lee, MBBS, Jimmy Lim, MBBS, Adnan Low, MBBS, Xiao-Ling Zhang, MD,
Than-Than Kyaing, MD, Mark Y. Chan, MBBS, Hwee-Bee Wong, MS¢, Yean-Teng Lim, MBBS,
Huay-Cheem Tan, MBBS

] Drug release from
1 CURA™ Drug Eluting Stents
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Approximately 70% of the
Sirolimus drug and CONFORM
coating is released by 10t Day

Sirolimus released [%]
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Baseline Demographic Characteristics

Characteristics

Age

GENOUS
(n=95)

53.7+11.3

CURA
(n=53)

55.7+10.2

LIBERTE P value

(n =218)
56.8+11.9

Gender (Male)

86.3%

88.7%

85.3%

Hypertension

53.7%

49.1%

46.8%

Diabetes mellitus

33.7%

28.3%

33.5%

Anemia (Hb<11g/dl)

2.5%

6.1%

2.8%

Renal Impairment

8.8%

14.6%

10.3%

LVEF

47.8+10.8%

48.7+11.2%

47.91+12.1%

Stent length (mm)

20.4+4.8

22.3+5.8

23.1+6.4

Creatinine Kinase level (U/L)

2388
(119-10732)

1860
(58-8664)

1927
(45-19058)

Cardiogenic shock

10.5%

3.8%

9.2%

AHA/ACC B2/C

82.1%

92.3%

92.6%

Location: LM & proximal
LAD

36.8%

43.4%

31.2%

* P
=g

National University Health System

G sd o b e R By g Ve i o P




Results: MACE At 18-Month

» Genous
m Cura
m Liberte
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Results: TVR At 18 Months
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Zwolle GENOUS-AMI Program

Safety & Feasibility of Routine use of Genous EPC Capture Stent
In All Comers undergoing Primary PCI for STEMI

Interim Results

Baseline (n=738 All-comers) Clinical Outcome @ 30-days
Age (yrs) 62 (35-81) || Death*

Anterior Ml 309 42% || Re-MI

Diabetes 81 11% ||/ Stent Thrombosis

MVD 324  44% || (Re)-PCI

Post TIMI-3 687 93% || MACE

*50% of Deaths were initial survivors of Out-of-Hospital Cardiac Arrest

=
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e-HEALING Registry: AMI Sub-group Analysis (n=412)
A Worldwide Registry (n=5000 @ 144 sites) on Genous EPC Capture Stent

30 days (%0) 6 months (%) | 12 months (%)

Cardiac Death 1.7 1.9 2.7

Re-MI 1.0 1.5 1.5

TLR (Clinically Driven) 0.2 2.9 3.9

PCI 0.2 2.7 3.4

CABG 0.0 0.2 0.5

MACE 2.9 6.3 8.1

Sub-acute

Stent Thrombosis % 0.0 1.5

All events adjudicated by CEC
Worst MACE per patient = cardiac death, MI, CABG, and clinically driven TLR

+ ©
== NUS
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Development of a Novel Prohealing Stent Designed to
Deliver Sirolimus From a Biodegradable Abluminal Matrix

Juan F. Granada, MD; Shigenobu Inami, MD; Michael S. Aboodi, BS; Armando Tellez, MD:;
Krzysztof Milewski, MD, PhD; David Wallace-Bradley, BS; Sherry Parker, PhD; Steve Rowland, PhD;
Gaku Nakazawa, MD; Marc Vorpahl, MD; Frank D. Kolodgie, PhD; Greg L. Kaluza, MD, PhD;
Martin B. Leon, MD; Renu Virmani, MD, PhD

Combo Bio-engineered Sirolimus Eluting Stent

Anti CD34
Antibody Coating
For EPC Capture

Stent S_tru_t
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Conclusions

Pro-healing stents in AMI offers potential in promoting early
reendothelialisation and consequent lower rate of stent
thrombosis and TVR

The implantation of EPC Capture (GENOUS™) stent in
patients with STEMI during PPCI is safe and effective with
low rate of TVR (5.0%) at 12 months

There i1s no incidence of late stent thrombosis despite dual
antiplatelet duration of one month

Efficacy and safety findings corroborated by other centre and
registry studies
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