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What are the requirements of DES in 20167

@':'k Drug-eluting stent trials: too much non-inferiority,
too little progress?

What are our expectations for a new generation DES?

Is ‘as good as’ good enough? Is at least 50% as good acceptable?

Must a ‘new, but similar’ DES demonstrate similar head-to-head outcomes or is
inference good enough?

Are preclinical (endothelialization) and mechanistic (OCT, vasomotion) data
sufficient to support a new DES with limited human experience?
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Evolution of DES Randomized Trials

“Cls are broad and overlapping, reflecting the overall
low incidence of events. This is an ongoing issue in
trials of emerging DES technology, making the design
of trials powered to detect safety benefit with
comparator stents largely infeasible.”

Byrne, R. A. et al. J Am Coll Cardiol 2011;58:1325-1331

Meta-Analyses, Network Meta-Analyses...

RCT remain standard for regulatory approval

1Leon et al. JACC Intv 2010; 2Stone TCT 2010; 3Stone TCT 2010; “Park JAMA 2009, *Windecker et al. Lancet 2008; 6Kedhi et al. Lancet 2009; Smits TCT 2010; “Serruys
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Hypersensitivity Reaction in 2"? generation DES
Delayed Arterial Healing Afi s scasein the tap four stents were impianied (s Resoluts

zotarolimus-eluting stents (R-ZES) and a single cobalt-chromium
everolimus-eluting stent (CoCr-EES). At 238-days following
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implantation of the 4 stents the patient died suddenly.
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Evolution of DES

Newer generation durable polymer DES (DP DES) significantly improve safety
and efficacy outcomes compared with both BMS and early generation DP DES

Represent the current standard of care for PCl in all patient and lesion subsets

Newer generation DP DES in higher risk patients remains associated with
higher clinical failure

Permanent polymer coatings of newer generation DES have been associated
with chronic inflammation, hypersensitivity, and neoatherosclerosis translating
to late restenosis and thrombosis

SPIRIT Ill, COMPARE: 2-3% annualized TLF rate

ISAR TEST 4: 2-fold progression of neointimal hyperplasia with EES

Biodegradable polymer DES (BP DES) were designed to overcome limitations of
DP DES and represent a safe and effective alternative to unselected PClI
patients
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Comparable 1 Year Outcomes for BP DES and PP DES

Biolimus-eluting stent with biodegradable polymer

>W

wersus sirolimus-eluting stent with durable palymer for
coronary revascularisation (LEADERS): a randomised
non-infertority trial
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A randomized, prospective, intercontinental
evaluation of a bioresorbable polymer
sirolimus-eluting coronary stent system:
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Definite Stent Thrombosis
Pooled Analysis of ISAR TEST 3, ISAR TEST 4 and LEADERS Trials

5_
HR 0.22 (95% CI 0.08, 0.61)
4 p=0.004
g N= 4062
)
2
o 3
©
g HR 0.80
o (95% Cl 0.47, 1.38)
>
E
3 Durable Polymer SES 1.3%
1 | o~
—
0- —_— Biodegradable Polymer DES 0.2%
l | l l l l |
0 1 2 3 4

Years after randomization (= o
Piedmont
Stefanini, Byrne et al, Eur Heart J 2012 -



EVOLVE Il TLF at 1 and 2 years ._..EYOLVE II

PROMUS Element Plus vs SYNERGY
16 1° Endpoint: 2 years
jramente HR 1.10 [0.79, 1.52]
;\3 12 noninferiority™ ~'* P=0.57
L 9.4%
4 6.5%
0]
No.atrisk (O 6 12 24 Months

- - PE+ 838 790 772 538
— SYNERGY 846 807 794 553
Kereiakes ACC 2016

ITT Population; Patients who did not receive a study stent were censored at 1 year; KM Event Rates; log-rank P values



Stent Thrombosis at 2 years {EVOLVE I
Definite/Probable : ITT Population |

M Acute (€1d) M Subacute (2-30d) M late(30d-1y) MVerylate(1-2Yy)

N=5 N=1 0.8%
(2 Definite/3 Probable) (Def) (N =6)
N=2  [N=1 0.4%

No definite ST in the SYNERGY arm after 24 hours

PROMUS
Element Plus

P=0.31

Kereiakes ACC 2016



SCAAR Registry Definite ST for Contemporary DES

Cumulative risk of stent thrombosis in
individual stent types beyond 1 ye.

N Stent

=J 1Biosensors BioMatrix N=3176
Medtronic Resolute p=5g 235

§ 1,5 Integrity
@ Xe t Biotronik Orsiro N=5814
_g ommen '..Abbott Xience N=12 258
c 8 Xpedition N=20393
) BS Promus Premier
= =I~1BS Synergy N=7880
= 1,07 Terumo Ultimaster N=1156
5 glﬁg;:(ronic Resolute nN=g422
A l
9
£
% 0.5 o All stents 2007- Oct. 1, 2015
Q . t Crude
;”I | N=83-334
0,07 Copyright SCAAR

L 1 L
0 1 2 3 4 >

Time (years)

*The risk of Stent trombosis is based on the Kaplan Meier Estimat. For the Ultimaster U L“@
stent only 9 stent thromboses was reported in 1156 stents. Eight of these in one hospital.
* ) Pledmont

S. James, TCT 2015



BIOTRONIK Osiro Clinical Trial Program

Stent platform: PRO-Kinetic Energy
« Cobalt Chromium, L-605
« 60um struts, double helix design

Active coating: BIOlute (Conformal)
 PLLA* bioabsorbable polymer matrix
 Sirolimus (Drug load is 1.4ug/mm?

Passive coating: PROBIO | Ii'\‘.
« Silicon carbide** layer that encapsulates LA

the stent surface, reducing ion release —
and prevent corrosive process

* Poly-L-lactide ™ pi
** aSiC:H amorphous silicon carbide PIEqumT:



BIOTRONIK Osiro BP DES

Sirolimus Elution as Measured on Orsiro DES

In vivo drug release in pig coronaries

100

90

=50% of the drug is 80
eluted over 30 days v 70
In vivo studies show s 60
Sirolimus release in 90- % 50
100 days % 40
Drugloadis 1.4 g 30
pg/mm? x 20
10

0 0 10 20 30 40 50 60 70 80 90 100

Time (days)
Degradation Profile of Orsiro’s BIOlute Polymer Coating

4.0
3.5 ]
=)
: < 30 ?
BlOlute degrades over time, 2 .
IeaVing BMS for beSt Iong_ ; 2.0 .........................................................
term clinical outcome o
> 15 |
Durable polymers can lead S 1o =
to chronic inflammatory § 05 \l\
responses 0.0 . . . ; : . B
0 50 100 150 200 250 300 350 400 450 500
Time (days)
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BIOTRONIK Osiro BP DES

Durable Bioabsorbable Bioabsorbable
Polymer Coated Stent Polymer Coated Stent Scaffold
Abbott/Boston Medtronic Boston BIOTRONIK Abbott
Xience/Promus?! Resolute! Synergy? Orsirol* Absorb?2
CoCr/PtCr-EES CoNi-ZES PtCr-EES CoCr-SES PLLA-EES

Strut thickness

81 pm 91 pm 74 pm 60 pm 150 pm

Polymer coating

Circumferential Circumferential Abluminal Circumferential Circumferential

7-8 um/side 6 pm/side 4 uym 4-7um/side 3 um/side

Sources: 1: GG Stefanini, M Taniwaki, S Windecker, Coronary stents: novel development, Heart doi:10.1136/heartjnl-2012-303522; 2: IT Meredith, Scientific symposium, TCT 2013
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Osiro Clinical Trial Program

BIOFLOW-| BIOFLOW:-II BIOFLOW-III BIOFLOW-IV BIOSCIENCE
¢ Prospective e Prospective * Prospective O FIEEEEEnT e Prospective
P P e Multi-center o Multi-center P
Study type * Multi-center > DB ¢ Non-randomized e Randomized (2:1 vs o LB TTE
¢ Non-randomized e Randomized (2:1 vs . . ’ e Randomized (1:1 vs
e Single-arm Xience Prime) * Single-arm Xlgnce o Xience Prime)
e Open label Prime/Expedition)
Primary Late lumen loss at Late lumen loss at Target lesion failure at Target vessel failure at Target lesion failure at
Endpoint 9 months 9 months 12 months 12 months 12 months
Number of
. 452 (Orsiro: 298, Xience 555 planned (Orsiro:
subjects 30 Prime: 154) 1,356 370, Xience: 185) 2,060
enrolled
e 1 or 2 de novo lesions e 1 or 2 de novo lesions
« Single. de novo lesion e Separate arteries e Separate arteries
Lesion gte, e 250% and <100% e 250% and <100%
. o Native artery All-comers All-comers
criteria « 50% and £100% e <26 mm e <26 mm
SoR R e =R e RVD 22.25mm and < e RVD =2.5mmand <
4.0 mm 3.75 mm
* 1monthand3,2, 3 « 1,6, 12 mos and 2-5
yrs: clinical rs: clinical
e 4 and 9 months: yrs- . . e 6,12 mos and 3,5 yrs: e 1,6, 12 mos and 2-5 e 1,6,12 mos and 2-5
Follow-up L ; ¢ 9 months: angio . o o
clinical and angio : clinical yrs: clinical yrs: clinical
) e 9 months: OCT and
¢ 4 and 9 months: IVUS IVUS (60 pts)
(15 pts) P
Primary endpoint
Status i [ i [ i i :
Primary endpoint Primary endpoint Primary endpoint Expected completion comp’lete
(enrollment complete complete complete 012015 (Aug '11 - Mar 12)
period) (Enrollment July 2009) (Enroll July "11-Mar “12) (Enroll Aug '11 - Mar ‘12)

Total Orsiro pts in these studies = 3,117

Total Xience pts in these studies = 1,395
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BIOFLOW-II

Multi-center RCT comparing Orsiro and Xience Prime

Primary endpoint: LLL at 9 mos. Secondary endpoint: TLF

= OCT and IVUS imaging results
In-Stent Late Loss at 9 Months (mm)

Results Orsiro

p-value*

Xience Prime

0.10 = 0.32

<0.001

0.11 = 0.29

Secondary clinical endpoint results
TLF rate and stent thrombosis out to 12 month follow-up

10

9

8

(%]

6.5

TLF

8.0

TLF components

Cardiac death Target vessel MI

Windecker TCT 2013; Circ Cardiovasc Intervent 2015

4.7

CABG

No significant

452 pts across 24 centers in 8 countries

Orsiro
n=2%

T-manth ¢

&-manth ¢

linical FUP

tinical FUP

p-value
9-month clincial and angio FUP
=== 0rsiro
Xience
Prime
Clinical FUP yearly up to 5 years ongoing
No stent
thrombosis Strut Coverage
events Orsiro Xience Prime p-value
reported
through 12 36 lesions 19 lesions
months 8388 struts 3991 struts
98.3% 97.5% 0.042
00 00
Stent

Thrombosis

'q

' Piedmont
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"BIOSCIENCE

= Prospective, multi-center, “more comers” trial comparing Orsiro to Xience Prime

= Primary endpoint: Target Lesion Failure (TLF) at 12 mos.

TRIAL DESIGN

Patients with stable CAD or ACS undergoing PCI

1:1 Randomisation 9 -1 ABSOLUTE RISK DIFFERENCE -0.14%, UPPER LIMIT OF ONE-SIDED 95% CI 1.97%
Biodegradable polymer Durable polymer = 8] Puow-necnonry = 0.0004
sirolimus-eluting stent everolimus-eluting stent R 4. 6.7% - DP EES
n=1,030 n=1,030 ‘n‘::‘
—
<
Clinical follow-up at 30 days and 12 months é
4
Selected Baseline Pt Orsiro Xience Prime ]
Characteristics (n=1063) (n=1056) g
—
Diabetes mellitus 257 (24%) 229 (22%)
Rate ratio = 0.99 (95% Cl1 0.71-1.38), p=0.95
Hypertension 728 (69%) 706 (67%) 0]
1 I I 1 1 1 1 I 1 1 1 1 |
o 30 60 90 120 150 180 210 240 270 300 330 365
STEMI 211 (20%) 196 (19%)

DAYS SINCE INDEX PROCEDURE

'q -
Pilgrim, Windecker, et al. Lancet 2014 " PIEdmoH!A‘;IT:



Pooled Analysis of BIOFLOW Il and BIOSCIENCE Trials

BP SES DP EES Risk ratio (95% Cl)

Target lesion failure |

Bioflow-I| 19/298 12/154 —t 0.82 (0.41-1.64)

Bioscience 69/1,063 70/1,056 0.98 (0.71-1.35)

Overall < 0.95 (0.71-1.27)
Cardiac death 5

Bioflow-lI 2/298 1/154 < = P  1.03(0.09-11.31)

Bioscience 20/1,063 22/1,056 0.90 (0.50-1.64)

Overall <> 0.91 (0.51-1.63)
Target vessel myocardial infarction

Bioflow-I| 8/298 4/154 1.03 (0.32-3.38)

Bioscience 30/1,063 31/1,056 0.96 (0.59-1.58)

Overall <> 0.97 (0.62-1.53)
Target lesion revascularisation 5

Bioflow-Il 10/298 7/154 —i— 0.74 (0.29-1.90)

Bioscience 35/1,063 23/1,056 - 1.51 (0.90-2.54)

Overall p 1.18 (0.61-2.30)

025 05 1 2 &
- Risk ratio (95% Cl) <
o Favours BP SES Favours DP EES -

Pilgrim, Windecker, et al. Lancet 2014



TARGET LESION FAILURE

71 Rate ratio = 0.38 (95% C1 0.16-0.91)
P=0.024

8.8% - DP EES

J 3.4% - BP SES

Target lesion failure (%)

Y T Y T T

0 30 60 S0 120 150 180 210 240 270 300 330 365

{ Days since index procedure
Number at risk

DPEES196 189 185 184 183 183 183 182 181 177 177 175 172

BP SES211 207 201 199 198 198 198 198 197 196 154 154 199

94

s/ TARGETVESSEL MYOCARDIALINFARCTION

£ 71 Rate ratio = 0.18 (95% C1 0.02-1.57)

2 61  p=0,082

3 51

1]

> 4

g 3 2.6% - DP EES

= = I

21
11 r_J 0.5% - BP SES
ol T

T

0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure

Number at risk

DPEES19% 189 187 186 185 18‘3 185 184 183 180 180 178 175

BP SES211 207 202 201 200 200 200 200 200 199 197

Pilgrim, Windecker, et al. Lancet 2014; Eurointervntion 2016

BIOSCIENCE STEMI Subgroup Analysis

9 R
3| CARDIACDEATH
£ 7| Rateratio = 0.31 (95% C 0.08-1.14)
£ 61 p=0.062
%4
3 | 4.7% - DP EES
&3
o
2 4
11 1.5% - BP SES
Oq

0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure
Number at risk

DP EES196 191 18‘4 188 187 187 187 187 187 184 184 183 180

BP SES211 207 203 202 201 201 201 201 201 200 198

9_
8- CLINICALL¥INDICATED TLR
§ | Rate ratio = 0.55 (95% C1 0.13-2.32)
< 57 p=041
2 54
ol
[ ¥ 3_ ’
c‘_:__,c 5 2.7% - DP EES —

- BP SES

4 J
; J:yL’ 15%
0 4

T T T T g Y T T T

0 30 60 90 120 150 180 210 240 270 300 330 365
Days since index procedure

Number at risk
DP EES196 190 186 185 184 184 184 184 1384 18(‘ 180 178 175
BPSES211 207 202 200 199 199 1599 199 198 197 195 195 15¢

I”} Piedmont



SORT OUT VI

N= 2,525

10 - § - s .
. RR 0.83; 95% Cl 0.56-1.21; p for non inferiority <0.0001 ’ RR 0.33; 95% Cl 0.12-0.92 p=0.03 I
E
e 2
3 2
g o- 57
s 4.6% - Nobori g
& 4 § 1.2% - Nobori
g 5
EP Eﬁ 1 —
S 2 3.8% - Orsiro =
§ 0.4% - Orsiro
0 - l_‘l
e
f T T T 1 o
0 3 6 9 12 ! T 1 T 1
0 3 6 ) 12

Follow-up (months) Follow-up (months)

"..‘ -
Jensen EuroPCR 2015; Am Heart J 2015 ! | Piedmont
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BIOFLOW-V Study Design

668 Orsiro pts from two historical studies
339 Xience pts from two historical studies

BIOFLOW-II (2:1 RCT) BIOFLOW-IV (2:1 RCT)

BIOFLOW-V (2:1 RCT)

889 Orsiro, 445 Xience
International, Multi-center

298 Orsiro, 154 Xience Prime ~370 Orsiro, ~185 Xience
Prime/Xpedition

1 & 6 month follow-up 1 & 6 month follow-up
12 month follow-up, TLF 12 month follow-up, TLF Secondary Endpoint
Primary Endpoint
| \ 4 \ 4
2,3,4,5yr. follow-up 2,3,4,5yr. follow-up
l Total N= 2,341 l

Clinical Sites:
US: <100
OUS: <50

Non-inferiority analysis of 12 mo. TLF
Bayesian Study Design

Enrollment began April 2015, completed April 2016 .
Pls: D Kandgzari, J. Koolen [ I PlEdmont
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Forthcoming Osiro DES Trials

BIOFLOW V N=2,341; Enrollment complete April
US/Europe Osiro vs Xience 2016
BIOFLOW |V - N=555; 01
Japan Osiro vs Xience
BIOFLOW VI N=440; .

, : . Currently enrolling
China Osiro vs Xience
BIORESORT N=3,530; Osiro vs T 2016
Netherlands/Twente Synergy vs Resolute
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Iterative Development of DES
Opportunities For Improvement

' We are realizing the best outcomes with DES than ever before reported
) But....evolution is inherent to interventional cardiology

+ As newer DES are introduced, adoption will be driven more by intuition than

scientific evidence as the opportunity to refine outcomes is increasingly
difficult

} Still, opportunities remain to develop novel drug, polymer and stent delivery
systems with selected attributes of each that confer incremental clinical and
performance benefits above existing technologies

} Rather than focus on device approval through non-inferiority alone,
bioresorbable polymer DES technologies enable us to address existing
challenges, test strategy or a new advantage, and demonstrate value that
informs dilemmas in existing practice
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