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Conventional 

Stent
SLENDER 

IDS

SLENDER Integrated Delivery System (IDS) 

Designed to Facilitate Direct Stenting, TRI

• 0.031” crossing profile

• Low compliant, higher pressure 

SDS balloon (¼ size > RBP)

• New class of drug coating (PEA), 

enzymatic-mediated bioresorption

• Middleweight wire 

(1.2g tip load) 

• Braiding similar to 

Sion line of wires

Asahi Wire Tip Technology          World’s Lowest Profile DES           Designed for Direct Stenting



OPTIMIZE Pivotal Trial

DESIGN: Prospective, single blind, 

1:1 randomization, active control, 

multicenter non-inferiority trial

OBJECTIVE: Compare the safety 

and efficacy of Svelte IDS and RX 

DES with Xience/Promus DES

RELEVANCE: First IDE trial to:

• Evaluate direct stenting 

• Have a TRI focus

• Assess new DES delivery system

• Assess new class of drug coating

*  After randomization assignment, choice of treatment (Svelte IDS or Svelte RX) 

or control (Xience or Promus) DES is investigator preference. 

Clinical screening

Randomization

n=1,630

Direct Stenting Stratification

Angiographic screening

Angiographic sub-study
12-month in-stent LLL (non-inferiority)

n=75 Svelte, n=75 Control 

IVUS sub-study:
n=30 Svelte, n=30 Control

Control DES*

n=815

Primary 

Endpoint:

12-month TLF 

(non-inferiority)

Svelte DES*

n=815

Direct Stenting Strategy:

• Randomization occurs 

AFTER direct stenting 

intent is recorded

• Recommendations for 

direct stenting:

• Lesion length ≤ 24mm

• % DS ≤ 90%

• Angulation ≤ 90 

• Mild-moderate calcium 

density

• Direct stenting limited to 

30% of study subjects by 

FDA
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OPTIMIZE Top 25 Enrolling Sites

55 Sites

934 Subjects
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554 Subjects
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OPTIMIZE Major Endpoints

Primary Endpoint: 12-Month Target Lesion Failure (TLF)

• Cardiac Death

• Target Vessel Myocardial Infarction (TVMI, including Q wave and non-Q wave)

• Peri-procedural MI: CK-MB or troponin >3x ULN within 48 hours

• Clinically-driven Target Lesion Revascularization (TLR)

Secondary Endpoints

• Components of TLF

• TVF, MACE

• Stent Thrombosis (ARC definition)

• Lesion, device, procedure and direct stent strategy success



OPTIMIZE Statistical Design

Primary Endpoint: 12-Month Target Lesion Failure (TLF)

Expected TLF based on EVOLVE II trial = 6.5%*

Non-inferiority margin (Δ) = 3.58%

Test significance level () = 0.025 (1-sided)

Power (1−) = 0.80

Expected rate of attrition = 5%

N = 1,630 subjects (815 per group at 1:1 ratio)

*  If the P value from the one-sided Farrington-Manning test is <0.025 (ITT analysis), the Svelte DES is 

considered non-inferior to the Xience and Promus DES (pooled control).



OPTIMIZE Key Eligibility Criteria

• ≤3 native coronary artery lesions in ≤2 major epicardial vessels

• Evidence of ischemia

• RVD ≥2.25 mm ≤4.0

• Lesion length ≤34 mm, %DS ≥50<100, TIMI flow >1  (site determined)

• LM disease, CTO, SVG, ISR or acute STEMI excluded

 Subjects treated with PCI for STEMI were included if cardiac enzymes were 

decreasing ≥72 hours prior to the study procedure (≥24 hours for NSTEMI)

• Pre-procedure CK-MB elevation, troponin elevation >20% excluded

• Scheduled or expected cardiac intervention (PCI, TAVR, etc.) excluded

• Subjects receiving chronic anticoagulation therapy (other than for ACS) excluded



OPTIMIZE Study Flow

ITT Subjects

N=1,639

Svelte IDS or RX DES

N=827

Xience or Promus DES

N=812

12-Month Follow-up

N=789 (95.4%)

12-Month Follow-up

N=774 (95.3%)

Consent withdrawn n=13

Death n=9

Missed 1 year visit or LTF n=16

Consent withdrawn n=11

Death n=6

Missed 1 year visit or LTF n=21



OPTIMIZE Baseline Clinical Characteristics

Per Subject
Xience/Promus DES

n=812 Subjects

Svelte DES

n=827 Subjects
P value

Age (mean, years) 65.8 ± 10.3 65.1 ± 10.0 0.16

Male 70.8% 72.7% 0.41

Race (Caucasian) 82.4% 81.4% 0.61

Race (Asian) 11.0% 10.9% 1.00

Smoking History 61.3% 63.7% 0.33

Current Smoker 17.2% 16.2% 0.60

Diabetes 30.7% 28.5% 0.36

Insulin-Dependent 8.4% 8.7% 0.86

Hypertension 74.6% 74.5% 0.96

Hyperlipidemia 54.1% 54.9% 0.77

Prior Revascularization 34.5% 36.9% 0.33

CHF 5.9% 6.9% 0.42

Unstable Angina 25.0% 25.5% 0.82

MI 32.8% 31.4% 0.60



OPTIMIZE Baseline Lesion Characteristics (QCA)

Per Subject*

Per Lesion†

Xience/Promus DES

n=812 Subjects

n=970 Lesions

Svelte DES

n=827 Subjects

n=1,018 Lesions

P value

Target Lesions* 1.22 ± 0.45 1.27 ± 0.52 0.55
2 Lesions Treated 19.2% 20.0% 0.71
3 Lesions Treated 1.6% 3.5% 0.02

Target Lesion 

Location†:

LAD 45.8% 42.9% 0.21

LCx 26.5% 27.3% 0.72

RCA 27.7% 29.6% 0.37

LM 0.00% 0.20% 0.50

RVD†, mm 2.77 ± 0.50 2.78 ± 0.51 0.74

RVD ≤2.25 mm 10.6% 10.3% 0.87

MLD†, mm 1.00 ± 0.40 1.00 ± 0.41 0.92

% Diameter Stenosis† 63.79 ± 12.90 63.84 ± 13.09 0.94

Lesion Length†, mm 14.25 ± 7.52 14.88 ± 7.04 0.05

Length >20 mm 16.1% 19.0% 0.10

Bend ≥ 45°† 20.1% 20.3% 0.91

Moderate-Severe Tortuosity† 22.3% 24.1% 0.37

Moderate-Severe Calcification† 36.7% 34.9% 0.40

Modified AHA/ACC B2/C† 72.0% 75.3% 0.10



OPTIMIZE Procedural Characteristics

Per Subject*

Per Lesion†

Xience/Promus DES

n=812 Subjects

n=970 Lesions

Svelte DES

n=827 Subjects

n=1,018 Lesions

P value

Lesion Success† 99.1% 99.3% 0.62

Device Success† 95.2% 95.4% 0.92

Direct Stent Strategy Success† 95.2% 92.9% 0.29

Procedure Success* 91.6% 91.4% 0.93

Transradial Approach* 78.1% 79.1% 0.63

Stents Implanted*, n 1.34 ± 0.69 1.39 ± 0.73 0.20

Non-Study Stents Implanted* 3.4% 1.6% 0.03

Overlapping Stents† 5.3% 5.0% 0.84

Total Stented Length†, mm 19.49 ± 8.51 20.00 ± 8.17 0.18

Maximum Pressure: SDS Balloon†, atm 13.74 ± 4.62 14.87 ± 4.22 < 0.01

Maximum Pressure:  Post-Dil Balloon†, atm 17.32 ± 3.82 17.53 ± 3.88 0.38

Maximum Stent/Vessel Diameter Ratio† 1.10 ± 0.13 1.10 ± 0.14 0.66

Pre-dilatation† 72.2% 68.2% 0.05

Post-dilatation† 51.6% 46.0% 0.01



OPTIMIZE Post-Procedural Characteristics (QCA)

Per Lesion

Xience/Promus DES

n=812 Subjects

n=970 Lesions

Svelte DES

n=827 Subjects

n=1,018 Lesions

P value

RVD 2.89 ± 0.49 2.91 ± 0.48 0.33

MLD, In-Stent, mm 2.71 ± 0.44 2.71 ± 0.46 0.95

MLD, In-Segment, mm 2.60 ± 0.49 2.61 ± 0.48 0.46

%DS, In-Stent, % 6.07 ± 8.38 6.78 ± 8.49 0.06

%DS, In-Segment, % 10.13 ± 7.68 10.32 ± 6.12 0.54

Acute Gain, In-Stent, mm 1.70 ± 0.48 1.71 ± 0.50 0.98

Acute Gain, In-Segment, mm 1.60 ± 0.52 1.61 ± 0.51 0.52



OPTIMIZE Antiplatelet Medication Use*

*  The study protocol provided investigators with recommendations for the administration of DAPT (P2Y12

inhibitors clopidogrel, ticlopidine, prasugrel, or ticagrelor + aspirin) but loading dose, duration of ongoing 

administration and use of antiplatelet agents not aforementioned was left to the discretion of investigators.
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  ASA: Xience/Promus DES

  ASA: Svelte DES

  P2Y12: Xience/Promus DES

  P2Y12: Svelte DES
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0                                 6                                           12
Time (Months)

P=ns for all between group comparisons



OPTIMIZE Primary Endpoint: 12-Month TLF (ITT)

-3 -2 -1 0 1 2 3 4 5

Difference = 0.8% [-inf, 3.8%]

PNI = 0.034

12-Month TLF

Svelte vs. Xience or Promus

10.3% vs. 9.5%

NI margin

= 3.58%

% Difference (Svelte – Xience or Promus)



OPTIMIZE 12-Month TLF Components

* Spontaneous MI is the rise of cardiac biomarkers with ≥1 value >99th percentile of the ULN + evidence of 

myocardial ischemia. Peri-PCI MI is defined as ≥1 of the following: i) biomarker elevations within 48 hours of 

PCI (based on CK-MB or troponin >3X URL), ii) new pathological Q waves, or iii) autopsy evidence of acute MI.

%
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20

Clinically-Indicated TLR Cardiac Death TVMI* TLF

Xience/Promus DES (N=812)

Svelte DES (N=827)

P=0.61

P=1.00

P=0.48

P=0.57



OPTIMIZE 12-Month TVMI

• TLF (9.9%) driven by TVMI (8.8%); 

90% of TVMI is peri-procedural

• 25% of subjects with troponin assays 

account for 80% of TVMIs

• TPN+ subjects:

 3.8% had ECG changes 

 87.5% discharged without delay

TVMI By Cardiac Biomarker and Device

%

8.2

31.3

11.1

1.8

9.3 8.8

2.9
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20
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35

All MI Troponin I Troponin T CK-MB/Total CK

Xience or Promus DES (N=779)

Svelte DES (N=795)

32.0



OPTIMIZE All Stent Thrombosis Through 12 Months

Svelte DES

Xience or
Promus DES

Subacute (2-30 Days)

Late (30 days-12 Months)0.38%

P=0.72

Acute (≤1 Day)

Definite n=2, Probable n=1

Definite n=3, Possible n=1

Definite / Probable ST

• Xience or Promus (n=3):  Day 0, 7, 73; 3/3 subjects DAPT compliant

• Svelte (n=3): Day 0, 4, 302; 1/3 subjects DAPT compliant (1 clopidogrel allergy, 1 non-compliant)

0.51%

(n=4)

(n=3)
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Relative Risk and Assessment vs. Other IDE Studies

• Relative Risk (RR) indicates if TLF 

rates differ across treatment groups

• Independent analysis conducted to 

determine if OPTIMIZE RR is < pre-

specified protocol 1.55 NI margin 

 Test significance level=0.025 (1-sided)

 55% RR margin assigned based on ratio of 

NI margin compared with estimated TLF 

(3.58% / 6.5% = 55%)

• RR = 1.09 (95% CI 0.81 – 1.46)

IDE Clinical Studies
(Treatment vs. Control)

Treatment Control RR and 95% CI

OPTIMIZE

(Svelte vs. Xience/Promus)
10.30% (82/796) 9.49% (74/780) 1.09 [0.81, 1.46]

Evolve II

(Synergy vs. Promus EP)
6.66% (55/826) 6.47% (52/804) 1.03 [0.72, 1.48]

Bioflow V

(Orsiro vs. Xience)
6.24% (52/833) 9.60% (41/427) 0.65 [0.44, 0.96]

Bionics 

(BioNir vs. Resolute)
5.40% (50/926) 5.38% (50/930) 1.00 [0.69, 1.47]

Absorb III

(Absorb vs. Xience)
7.77% (102/1,313) 6.06% (41/677) 1.28 [0.91, 1.82]

0.25 0.5 1 2 4

Favors Treatment Favors Control

• Conclusion: Svelte DES is non-inferior to Xience/Promus DES (p=0.009)



OPTIMIZE Non-Inferiority Assessment

OPTIMIZE study non-inferiority is met applying the SCAI definition of MI OR

a relative NI margin using the protocol definition of MI

TLF: Protocol Defined TVMI analysis is based on independent CEC-adjudicated OPTIMIZE outcomes using the protocol definition for MI,

with a relative non-inferiority margin of 1.55 (absolute margin of 3.58% / estimated TLF of 6.5%).

TLF: SCAI Defined TVMI analysis is based on independent CEC-adjudicated OPTIMIZE outcomes using the SCAI definition for MI, with a

non-inferiority margin based on 5.4% TLF rate observed in the BIONICS study (which used SCAI definition for MI).

OPTIMIZE Study 

Endpoint Analysis
Xience/Promus DES

n=812 Subjects

Svelte DES

n=827 Subjects

Non-

Inferiority

Confidence 

Intverval

P 

Value

TLF: Protocol Defined TVMI 9.49% (74/780) 10.30% (82/796)
Absolute Margin 

3.58%

0.81%

[-2.15%, 3.78%]
0.034

TLF: Protocol Defined TVMI 9.49% (74/780) 10.30% (82/796)
Relative Margin 

1.55

1.09

[0.81, 1.46]
0.009

TLF: SCAI Defined TVMI 3.33% (26/780) 3.66% (29/793)
Absolute Margin

2.97%

0.32%

[-1.60%, 2.24%]
0.003



Conclusions (1)

• Based on the prespecified study statistical analysis plan, Svelte DES did 

not meet the threshold for non-inferiority using the prespecified absolute 

non-inferiority margin

• An unprecedented rate of TVMI (~8.8% in both groups), reflecting the 

frequency of troponin use as biomarker, contributed to a high rate of TLF 

(9.9% vs. 6.5% expected), effectively underpowering the OPTIMIZE study

 Powering based on TLF rates observed in OPTIMIZE would have 

required a 3x increase in the IDE study population (n~4,698)

 OPTIMIZE was powered based on EVOLVE II TLF (6.5%) derived from 

control population using 99% CK/CK-MB



Conclusions (2)

• Exploratory analyses of OPTIMIZE results using either a comparable relative
non-inferiority margin with the protocol definition of MI or the SCAI definition 

of MI demonstrated non-inferiority of Svelte DES vs Xience/Promus

• No differences between Xience/Promus and Svelte DES were observed for 

any primary or secondary endpoints (including the very low rate of TLR and 

stent thrombosis) in this ‘more comers’ study population

• Standardization of IDE study definitions and biomarkers used in assessment 

of TVMI is urgently needed as evolving changes in biomarker selection will 

impact the size and integrity of future pivotal DES trials



Backups



OPTIMIZE Primary Endpoint: 12-Month TLF (ITT)
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Cardiac Biomarkers, TVMI Definition Impact TLF

CK-MB/CK

99%

Troponin  I/T

1%
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75%
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Direct Stenting Subset: Slender IDS vs. Control

12-Month TLF

%

Per Subject*

Per Lesion†

Xience/Promus 

DS Cohort

n=223 Subjects

N=251 Lesions

Slender IDS DS 

Cohort

n=153 Subjects

N=178 lesions

P

value

Diabetes* 27.8% 24.8% 0.55

Insulin-Dependent 9.0% 6.5% 0.44

RVD†, mm 2.82 ± 0.48 2.83 ± 0.45 0.80

MLD†, mm 1.08 ± 0.37 1.05 ± 0.39 0.34

% DS† 61.3 ± 11.98 62.7 ± 12.79 0.25

Lesion Length†, mm 13.1 ± 6.51 13.9 ± 5.85 0.22

Length >20 mm 12.7% 13.6% 0.80

Bend ≥ 45°† 18.8% 21.8% 0.40

Moderate-Severe Tortuosity† 18.0% 23.0% 0.17

Moderate-Severe Calcification† 28.2% 30.0% 0.71

Modified AHA/ACC B2/C† 64.9% 71.6% 0.10

Lesion Success† 99.6% 98.9% 0.57

Device Success† 96.4% 98.9% 0.13

Direct Stent Strategy Success† 95.2% 95.5% 1.00

Procedure Success* 96.4% 96.7% 1.00

Post-dilatation† 37.9% 27.0% 0.02

Baseline Characteristics

* Spontaneous MI is the rise of cardiac biomarkers with ≥1 value >99th percentile of the ULN + evidence of 

myocardial ischemia. Peri-PCI MI is defined as ≥1 of the following: i) biomarker elevations within 48 hours of 

PCI (based on CK-MB or troponin >3X URL), ii) new pathological Q waves, or iii) autopsy evidence of acute MI.
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