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A;CT Reduced Restenosis by DES

&

N

SUNRISE lab. ;




Asc_r Delayed Asterial Healing as a cause of LST
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AgC-‘r Timing and ,Mechanisms of Stent Failure
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Abnormal Vascular Res
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Histologic fmdmgg@n 2"d Gen DES at autopsy
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Delayed Arterial Healing Accelerated in ACS
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2n —generation DES (Everolimus: EES)

re, Thr=thrombus.
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AT Incidence of Neoatherosclerosis in EES
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Vascular reaction bo" Mechanical factor Patient factor
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A;c_.l_ Key objectives about vessel healing that all
Interventiog&@?Cardiologists should understand
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Delayed Healing &

* Peristrut fibrin depgsﬁ}ion

* Few Smooth musele cells —
peristrut andea@Bbve the strut

» Incompletgs&ndothelialization

.\Q

Complete Healing

* No fibrin deposition
* Smooth muscle cells, proteoglycans &
collagen above the strut <&

o
* Complete and functional endot@gﬁum




To obtain.greater healing...

—Prethealing approach N
s &
# —Abluminal Coating
f&\%(@ : 5 °
—Biodegradable polymer .¢



EPC in Cardigvascular Medicine
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Group 1 (lowest)

N
No. at Risk
Group 1 168
Group 2 172
Group 3 167
Total 507

Werner, et al. NEJM 353, 10, Sep 8, 2005
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.Qt Response: Days/Months
EPC homing and proliferation

Angiogenic cytokine are secreted Cl}“-(;]’ﬂ +VEGFR2+
such as VEGF, 1L.-8, MMP-9, - - proliferation and coverage of
HGF, G-CSF and GM-CSF, - ~ g d«_mmkd me.
Predominant monocytic - - 3 : Pvcdt(xmmanl nyxa_yultcylnc
infiltration of the injured artery - infiltration of the injured artery

Early Response: Hours/Days
EC-CFU mobilization
ZEPC mobilization

~

Mobilization of both populations may occur carly following vascular injury with D34+ p it dominating later. The
relative abund: of EC-CFU ions in the ci ion allows for rapid coverage of Qhuded segment and over time progenitor cells are
able to proliferate providing greater coverage of the dlm@ endothelial surface

E DELAYED RE-ENDOTHELIALIZATION vs\ RAPID RE-ENDOTHELIALIZATION

)
Padfieldq‘f’%;‘-J, et al. J Am Coll Cardiol 55, 15,
2010494553 1565
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AEGI' CD34 antibodies capture circulating EPCs who
matur;@\fbhto functional endothelium
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Coronary blood flow

STEP 1: IMPLANT STEP 2: CAPTURE STEP 3: DIFFERENTIATE
AND MATURE

Q).
Following implantation, the  Circulating endothelial progen(igtB\r EPCs attach and differentiate into

immobilized CD34 antibodies are cells (EPC) are captures(@?% mature endothelial cells; an
exposed to the circulating blood antibody O/\o° important step in re-establishing
o healthy neointima
N
P

lal 14



Scanning Eb'lectron Microscopy (SEM)
feflowing Shunt Model
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Anti-CD34+ stent ef\o Bare Metal Stent

Thrombus Area [mm?]

p=0.020
10 |

3.

6 -

4 -

2 -

o =m

Anti-CD34 BMS
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EPC Capture tech Allows Early Re-Endothelialization
s(Rabbit iliac model)
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Cypher.
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Biodegradable Abluminal vs. Uniform Coating

* Test Devices: Oo“

— Anti- CD34 §°Eent + Sirolimus Abluminal Coating
- A- COI:@BO (n=18)

— Anti; CT)34 Stent + Sirolimus Uniform Coating
% @Combo (n=18) S

X
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&
e “Analysis: S

?S\
\%

¥ —3 Days: SEM & IMH (n =6 in each grogb 12)
— 14 Days: SEM & IMH (n =6 in each@roup 12)
— 28 Days: Light Microscopy (n = @ﬁm each group = 12)
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Granada J F et aJ@vﬁ‘Elrc Cardiovasc Interv 2010;3:257-266
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Endothel|aL|zat|on and its Maturity

@?Dercent Coverage (SEM)
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““BMS vs Permanent Polymer DES

Gross image of the rabbit iliac arteries following

Evans Blue (EB)_Athectlon prior to sacrifice at 60-days
DES BMS

EB-Albumin complex EB-Albumin g&tnplex 70kDa O

“No permeability” @ o@ o +
o EB 1kDa

o
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AA A@Q\AEndOthe“um
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Permeability Van Beusekom HM, et al. ] Am Coll Cardiol. 1998;32:1109-17.




Endothelialization: COMBO vs DP-DES (90-day)
COMBO & DP-DES
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* Delayed or impa&j)er%d healing is the major cause of stent failure
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* True healipg is defined by restoration of endothelial function
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. Bioc;g‘?‘;\patibility is also important for the long-term safﬁm\o
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$“Combo” showed early healing with higher maturation of
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endothelium in animal models which indicagg‘?che potential benefit
\?s\

of shorter DAPT in this stent &
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