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Long Term limitations of 
Permanent Metallic Implants

Continuous Increase in Events over Time                             
          with Current Generation DES

 Windecker, PCR 2014

TLF = cardiac death, target vessel MI, or 
ischemic-driven TLR 

TLF = cardiac death, target vessel MI, or 
clinically-driven TLR 

Gada H, et al., J Am Coll Cardiol Intv 2013
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‘Caged’ (Stented) Vessel

Delayed Healing  Stent Thrombosis?

Benign NIH

In-Stent Restenosis

Late Acquired Malapposition  Stent Thrombosis?

Neo-Atheroma  
Stent Thrombosis?

*uncovered struts1

 Virmani, R; CIT 2010.
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BRS is different from permanent 
metallic implants

Sustained vessel 
wall patency and 

functionality

Restore natural vessel 
function, enabling 
vasodilation and 

remodeling  

Immediate 
revascularization

BMS & DES Unique benefits of BRS only possible 
absent a permanent implant

Restore RenewRepair

RJ van Geuns, Cohort B OCT images 
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Potential advantages of BRS vs 
metallic stents

Late Lumen Gain

Plaque Regression

Restored Vessel Function  

Non-Invasive Imaging (MSCT)

Reintervention in the Treated Segment (CABG)
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BRS under current development

Wiebe J., et., JACC 2014



Bulgarian Bifurcation and Complex Coronary Interventions Course
22-23 January 2016 Tokuda Hospital, Sofia

BRS under current development

Wiebe J., et., JACC 2014
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Bioresorbable
Scaffold

• Improved push 
transmission

• Improved ease of 
use

• Broad patient 
applicability

Everolimus

• Similar dose 
density and 
release rate to the 
XIENCE family of 
products

Bioresorbable
Coating

• Poly (D, L-lactide) 
(PDLLA)

• Naturally 
resorbed, fully 
metabolized

• 3 years to full 
resorption 

• Poly (L-lactide) 
(PLLA)

• Based on proven 
MULTILINK pattern

• Naturally 
resorbed, fully 
metabolized*

• 150 µm strut 
thickness

Enhanced Delivery System

Absorb
Bioresorbable vascular scaffold 

system
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GABI-R
Design: All-comers registry

N=5000
1˚: Safety & efficacy

ABSORB FIRST
Design: Prospective, multi-center, global registry

N= ~1800
1˚: ST,  CD, MI, revascularization, MACE, TLF, & TVF

BVS EXPAND*
Design: All-comers registry

N=300
1˚: 1-year MACE

GHOST EU
Design: All-comers registry
N=continuous enrollment

1˚: TVF

FRANCE ABSORB
Feasibility: De novo lesions

N=2000
1˚: 1-year MACE

AIDA
Design: RCT vs XIENCE

N=2690
1˚: 2-year TVF

REPARA
Design: All-comers registry

N=1500
1˚: 1-year MACE

EVERBIO II
Design: Non-inferiority
RCT EES vs BES vs BVS

N=240
1˚: Late lumen loss at 9 months ASSURE

Design: All-comers registry
N=180

1˚: Safety & efficacy

ALL-COMERS

POLAR-ACS
Design: ACS registry

N=100
1˚: Safety, clinical device, procedure, success & in-

hospital MACE

TROFI II
Design: STEMI vs XIENCE

N=190
1˚: 6-month,

neo-intimal healing score

PRAGUE 19
Design: STEMI (STEMI Killip I/II)

N=100
1˚: Clinical outcomes

ISAR ABSORB MI
Design: Non-inferiority vs EES

N=260
1˚: % diameter stenosis at 6-8 months

ABSORB CTO
Feasibility: CTO

N=35
1˚: Safety & performance

PABLOS
Feasibility: Bifurcations

N=30
1˚: Device, procedural, main & side branches

IT-DISAPPEARS
Design: MVD and Long Lesion Registry

N=1000
1˚: Safety & efficacy

ABSORB II
Design: Randomized 2:1 Absorb BVS:XIENCE

N=501
1˚: Vasomotion & lumen diameter

after the index procedure & at 3 years

SIMPLE TO MODERATELY COMPLEX POPULATIONS

ABSORB EXTEND
Design: Prospective, single-arm, open-label

clinical study
N=800

1˚: ID-MACE

ABSORB COHORT B
Design: Allocated (non-randomized)

N=101
1˚: Safety & performance  

ABSORB III
Design: RCT

N= ~2250
1˚: TLF at 1 year

ADDITIONAL LARGE RCTs 

ABSORB JAPAN
Design: RCT

N= ~400
1˚: TLF at 1 year

ABSORB CHINA
Design: RCT

N= ~440
1˚: In-segment late loss at 1 year

ABSORB IV
Design: RCT

N= ~3000
1˚: Angina within 1 year

 Ongoing Absorb Studies 
COMPLEX POPULATIONS

*Excludes STEMI patients. ACS, acute coronary syndrome; MVD, multi-vessel disease; CTO, chronic total occlusion; MI, 
myocardial infarction RCT, randomized controlled trial; OMT, optimal medical therapy; EES, everolimus-eluting stents; 
BVS, bioresorbable vascular scaffold; STEMI, ST-segment–elevation myocardial infarction; MACE, major adverse 
cardiac events; ID-MACE, ischemia-driven major adverse cardiac events; TLF, target lesion failure; IVUS MLA, 
intravascular ultrasound minimal lumen area; TVF, target vessel failure; LAD, left anterior descending; FIM, first-in-man.

Randomized Controlled Clinical Trial

UK REGISTRY 
Design: Prospective, single-arm, multi center, 
observational registry
N= 1000
1˚: RDS < 50% at procedure conclusion, MACE

FEAST Russia Registry 
Design: All-comers registry 

N=2500
1˚: 1-year MACE, TVF, Revascularization, ST, Peri-procedural MI, 

Angina

COMPARE ABSORB
Design: High risk for ISR

N=2100
1˚:TLF

Kuwait Registry
Design: All-comers registry

N=200
1˚: Safety & efficacy

PROSPECT
Design: RCT BVS vs OMT in unstable 

asymptomatic pts
N=900

1˚: 2-Yr IVUS MLA

All comparative claims of catheter design improvements are based on internal studies versus Absorb BVS. Data  and images on file at Abbott Vascular.
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Study Objective First In Man, Single Arm – safety/performance

Endpoints Typical PCI clinical and imaging endpoints

Treatment
Up to 2 de novo lesions in different epicardial vessels
Reference vessel diameter of 3.0 mm, lesions ≤ 14 mm in 
length

Device Sizes 3.0 x 18 mm devices

Imaging Follow-Up (Months)

Absorb Clinical Update 
Cohort B Study design

101 subjects 
(Non-randomized) 12 sites in Europe, Australia, New 

Zealand

24126 18 36

Group B1 (n = 45)

Group B2 (n = 56)
QCA, IVUS, OCT, IVUS VH
MSCT

60
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ABSORB Cohort B
Angiographic follow up to 5 years

Serruys PW, et al., Gulf PCR 2015
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ABSORB Cohort B
IVUS follow up to 5 years

Serruys PW, et al., Gulf PCR 2015
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ABSORB Cohort B
OCT follow up over 5 years

Serruys PW, et al., Gulf PCR 2015
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ABSORB Cohort B
Vasomotion test (relative changes in lumem 

diameter) before and after nitrate administration 
at five years 

Serruys PW, et al., Gulf PCR 2015
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ABSORB Cohort B
Side branch jail through five years 

Serruys PW, et al., Gulf PCR 2015
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1853-day Hazard Ratio: 0.77  
(95% Confidence Intervals: 0.39-1.54, 
p=0.4617) 

14.3%  
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11.0%  
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Number of patients at Risk  

Time After I ndex 
Procedure (days)   

0 37 194 284 393 573 758 1123 1488 1853 

 ABSORB  101 99 96 96 94 92 91 88 86 85 

 Xience V 227 224 219 211 204 202 191 182 174 169 

Absorb clinical update 
ABSORB Cohort B 

KM Estimate of MACE Rate in Patients Treated with Absorb vs. 
Patients Treated with a Single 3.0x 18 mm Metallic XIENCE V

Serruys PW, et al., TCT 2015



Bulgarian Bifurcation and Complex Coronary Interventions Course
22-23 January 2016 Tokuda Hospital, Sofia

Absorb
n = 1322

XIENCE 
n = 686

Prospective, Multi-Center,  Randomized Clinical Trial
2:1 Randomization Absorb versus XIENCE

n = 2,000 patients

Absorb Clinical Update
ABSORB III – Trial Design

Powered Secondary 
Endpoints

Primary
Endpoint

Target Lesion Failure at 1 year, powered for non-inferiority in 2000 clinical 
follow-up subjects

Site diagnosed angina at 1 year test for superiority of Absorb to XIENCE (n = 
2000) 

• Nitrate-induces vasomotion at 3 years by QCA, superiority of Absorb to 
XIENCE (n = 200) 

• Mean lumen area change from post-procedure to 3 years by IVUS, 
superiority of Absorb to XIENCE (n = 150) 

• Diabetic subgroup to support diabetic indication of Absorb 

Kereiakes D, et al., TCT 2015
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Absorb Clinical Update
ABSORB III - Patient/Lesion Demographics

Absorb

(N=1322 patients)

XIENCE

(N=686 patients) P-value

All Diabetes, % 31.5% 32.7% 0.60

Prior PCI 38.7% 38.0% 0.75

Stable Angina, % 57.3% 60.8% 0.13

Unstable Angina, % 26.9% 24.5% 0.25

B2/C lesions, % 68.7% 72.5% 0.08

Lesion Length (mm) 12.60 13.12 0.05

RVD <2.25 18% 19% 0.39

Kereiakes D, et al., TCT 2015
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Absorb Clinical Update
ABSORB III - 1-Year Clinical Results-TLF

Ellis SG et al. N Engl J Med
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Absorb Clinical Update
ABSORB III - 1-Year Clinical Results 

1 Year Clinical Outcomes Absorb
N=1,322  

XIENCE
N=686  

P-Value

TLF 7.8% 6.1% 0.16

ID-TLR 3.0% 2.5% 0.50

TV-MI 6.0% 4.6% 0.18

Cardiac Death 0.6% 0.1% 0.29

Definite/Probable ST 1.5% 0.7% 0.13

Angina (self-reported) 18.3% 18.4% 0.92

Clinical outcomes at 1 year demonstrated comparable safety and efficacy between 
Absorb and XIENCE in a large, pivotal randomized clinical trial

Primary Endpoint

In vessels 2.25 mm by QCA*, ST = 0.9% versus 0.6% for Absorb versus XIENCE, respectively (P=0.12)

*The majority of patients (83%) in ABSORB III had vessels 2.25 mm

Secondary Endpoint

Kereiakes D, et al., TCT 2015

Not powered
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Residual angina after successful PCI 
(20%)

• Multiplex etiology:
– Non cardiac origin
– Incomplete revascularization/restenosis
– Stent fracture
– Endothel dysfunction
– Impaired vasomotion
– Neurogenic pain from endoluminal 

penetration of thin struts
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Absorb Clinical Update 
Absorb II/ angina reporting

New or worsening angina through adverse event reporting occurred less in 
Absorb than in Xience. 

21.8 %

30.5 %

Absorb

Xcience

Cu
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e 
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te

Serruys PW, et al., Lancet 2015
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BRS stent thrombosis

Eurointervention 
2014

Eurointervention 
2015
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AMC single center real world 
registry

• 135 patients, 159 lesions
• Stable angina (47%), ACS (53%)
• More complex population (67% type B2/C 

lesion)
– Bifurcation  (15%)

– CTO (8%)

– Calcified (11%)

– Ostial (3%)

– Thrombus (9%)

• IVUS/OCT (5-20%)
• Follow up 6 months

Kraak RP., et al., Eurointervention 2014
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AMC single center real world 
registry

Historic data of  best 
second/third 
generation metallic 
DES  ST rate of ~ 0.5%

Kraak RP., et al., Eurointervention 
2014
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GHOST EU multi center real world 
registry

• 1189 patients, 
• Stable angina (53%), ACS (47%)
• More complex population (51% type B2/C 

lesion)
– Bifurcation  (26.7%)

– CTO (7.8%)

– ISR (3.4%)

– Ostial (6.1%)

– Thrombus (18.3%)

• IVUS/OCT (14.4%-13.8%)
• Median follow up 189 days

Capodanno P., et al., 
Eurointervention 2015
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GHOST EU multi center real world registry

Historic data of  best 
second/third 
generation metallic 
DES  ST rate of ~ 0.5%

Capodanno P., et al., 
Eurointervention 2015
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GHOST EU multi center real world 
registry

Capodanno P., et al., 
Eurointervention 2015
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Lancet 2015, dec
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GABI-R
Design: All-comers registry

N=5000
1˚: Safety & efficacy

ABSORB FIRST
Design: Prospective, multi-center, global registry

N= ~1800
1˚: ST,  CD, MI, revascularization, MACE, TLF, & TVF

BVS EXPAND*
Design: All-comers registry

N=300
1˚: 1-year MACE

GHOST EU
Design: All-comers registry
N=continuous enrollment

1˚: TVF

FRANCE ABSORB
Feasibility: De novo lesions

N=2000
1˚: 1-year MACE

AIDA
Design: RCT vs XIENCE

N=2690
1˚: 2-year TVF

REPARA
Design: All-comers registry

N=1500
1˚: 1-year MACE

EVERBIO II
Design: Non-inferiority
RCT EES vs BES vs BVS

N=240
1˚: Late lumen loss at 9 months ASSURE

Design: All-comers registry
N=180

1˚: Safety & efficacy

ALL-COMERS

POLAR-ACS
Design: ACS registry

N=100
1˚: Safety, clinical device, procedure, success & in-

hospital MACE

TROFI II
Design: STEMI vs XIENCE

N=190
1˚: 6-month,

neo-intimal healing score

PRAGUE 19
Design: STEMI (STEMI Killip I/II)

N=100
1˚: Clinical outcomes

ISAR ABSORB MI
Design: Non-inferiority vs EES

N=260
1˚: % diameter stenosis at 6-8 months

ABSORB CTO
Feasibility: CTO

N=35
1˚: Safety & performance

PABLOS
Feasibility: Bifurcations

N=30
1˚: Device, procedural, main & side branches

IT-DISAPPEARS
Design: MVD and Long Lesion Registry

N=1000
1˚: Safety & efficacy

ABSORB II
Design: Randomized 2:1 Absorb BVS:XIENCE

N=501
1˚: Vasomotion & lumen diameter

after the index procedure & at 3 years

SIMPLE TO MODERATELY COMPLEX POPULATIONS

ABSORB EXTEND
Design: Prospective, single-arm, open-label

clinical study
N=800

1˚: ID-MACE

ABSORB COHORT B
Design: Allocated (non-randomized)

N=101
1˚: Safety & performance  

ABSORB III
Design: RCT

N= ~2250
1˚: TLF at 1 year

ADDITIONAL LARGE RCTs 

ABSORB JAPAN
Design: RCT

N= ~400
1˚: TLF at 1 year

ABSORB CHINA
Design: RCT

N= ~440
1˚: In-segment late loss at 1 year

ABSORB IV
Design: RCT

N= ~3000
1˚: Angina within 1 year

BRS VS EES
metanalysis of randomised controlled trialis COMPLEX POPULATIONS

*Excludes STEMI patients. ACS, acute coronary syndrome; MVD, multi-vessel disease; CTO, chronic total occlusion; MI, 
myocardial infarction RCT, randomized controlled trial; OMT, optimal medical therapy; EES, everolimus-eluting stents; 
BVS, bioresorbable vascular scaffold; STEMI, ST-segment–elevation myocardial infarction; MACE, major adverse 
cardiac events; ID-MACE, ischemia-driven major adverse cardiac events; TLF, target lesion failure; IVUS MLA, 
intravascular ultrasound minimal lumen area; TVF, target vessel failure; LAD, left anterior descending; FIM, first-in-man.

Randomized Controlled Clinical Trial

UK REGISTRY 
Design: Prospective, single-arm, multi center, 
observational registry
N= 1000
1˚: RDS < 50% at procedure conclusion, MACE

FEAST Russia Registry 
Design: All-comers registry 

N=2500
1˚: 1-year MACE, TVF, Revascularization, ST, Peri-procedural MI, 

Angina

COMPARE ABSORB
Design: High risk for ISR

N=2100
1˚:TLF

Kuwait Registry
Design: All-comers registry

N=200
1˚: Safety & efficacy

PROSPECT
Design: RCT BVS vs OMT in unstable 

asymptomatic pts
N=900

1˚: 2-Yr IVUS MLA

All comparative claims of catheter design improvements are based on internal studies versus Absorb BVS. Data  and images on file at Abbott Vascular.
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BRS VS EES
metanalysis of randomised controlled trialis 

Eurointervention 
2015

Cassese S., et al., Lancet 2015

ST rate: BVS 1.25% VS 0.5% EES (P=0.05)

TLR rate: BVS 3 % VS 0.3.3% EES (P=NS)
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BRS thrombosis
• Case based OCT evaluation of ST revealed 

similar mechanic causes as with metallic 
stents:
– malapposition
– incomplete lesion coverage
– stent fracture
– edge dissection

• Premature DAPT termination 
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BRS thrombosis
Is it the scaffolds fault? 

BVS EES

150µm 81µm

Thicker struts of  ABSORB 
associated with delayed healing 

/endotheliazation

Incomplete coverage in porcine model Complete coverage in porcine model
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BRS thrombosis 
Is it the operators fault?

• Inadequate 
experience with 
device

1. Prepare the Lesion

2. Properly Size the 
Vessel

3. Post-Dilate with a 
Non-Compliant 
Balloon

4. Pay Attention to 
Expansion Limits

5. Prescribe Dual Anti-
Platelet Therapy

• Overconfidence in 
use/abuse of the 
device

• Expanding 
indications into 
complex anatomy, 
disregarding the 
inherent limitations 
of the device
– CTO?
– Extremely calcified 

lesions?
– Double stenting 

technique (crush 
or culotte) in 
bifurcations?

• ACS?

5 P rule
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BRS in bifurcation lesions

Eurointervention 
2015

Eurointervention 
2015
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BRS in bifurcation lesions 
One stent technique 

A, Sizing according 
to distal main 
branch

•STEP 1: 
Selection of 
a stent size 

(still at 
debate)

B, Sizing according to 
proximal main branch

Absorb BRS should not be used in bifurcations in which the proximal MV 
diameter is greater than the maximal recommended diameter of the BRS
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BRS in bifurcation lesions 
One stent technique 

•STEP 2: POT 
(proximal 

optimazatio
n technique)

Ormistone JA, et al ., Eurointervention, 2015
Stankovic G, et al., Eurointervention , 2015
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BRS in bifurcation lesions 
One stent technique 

•STEP 3: 
Sidebranch 
dialtation 

Ormistone JA, et al ., Eurointervention, 2015
Stankovic G, et al., Eurointervention , 2015
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BRS in bifurcation lesions 
One stent technique 

•STEP 4: 
POT(proxima

l 
optimazatio
n technique)

PSP technique
Ormistone JA, et al ., Eurointervention, 2015
Stankovic G, et al., Eurointervention , 2015
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BRS in bifurcation lesions 
One stent technique 

•STEP 
3: 

Mini 
FKBD 
(final 
kissin

g 
ballo

on 
techn
ique)

• STEP 
4: 
POT(pr
oximal 
optimi
zation 
techni
que)

PKP technique

Ormistone JA, et al ., Eurointervention, 2015
Stankovic G, et al., Eurointervention , 2015
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BRS in bifurcation lesions 
One stent technique 

•What 
pressures 

should I use? 

Kissing balloon 
inflation: < 5 atm

Side branch dilation:
< 10 atm.

3 mm ABSORB stent, 3 mm 
NCBalloon

Ormistone JA, et al ., Eurointervention, 2015
Stankovic G, et al., Eurointervention , 2015
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Conclusion

• BRS represent the new frontier in 
interventional cardiology and have shown 
acceptable safety and efficacy results in stable 
CAD patients.

• Caution is advised (stent thrombosis) before 
expanding indication of use into more 
complex lesions and in acute coronary 
syndromes.

• Further improvements to stent structure and 
absorption profile may translate into better 
clinical outcomes in the future.
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Thank you for 
your attention!
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Absorb Clinical Update 
Absorb EXTEND/ anigna reporting
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Absorb scaffold thrombosis 
in perspective

40680 40880 41080 41280 41480 41680 41880
-0.01

0

0.01

0.01

0.02

0.02

0.03

0.03

0.04
ABSORB Stent Thrombosis Results

CYPHER
TAXUS
XIENCE
RESOLUTE
NOBORI

 
 
 
 
 

30 days
1 year
Retrospective
Prospective

 

With experience there is a reduction in event rates with both metallic and 
bioresorbable devices.

38700 39200 39700 40200 40700
-0.01

0

0.01

0.01

0.02

0.02

0.03

0.03

0.04
DES Stent Thrombosis Results
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Absorb Clinical Update
ABSORB III - 1-Year scaffold thrombosis Results 

Kereiakes D, et al., TCT 2015
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Absorb Clinical Update
ABSORB III - 1-Year Clinical Results 

1 Year Clinical Outcomes Absorb
N=1,322  

XIENCE
N=686  

P-Value

TLF 7.8% 6.1% 0.16

ID-TLR 3.0% 2.5% 0.50

TV-MI 6.0% 4.6% 0.18

Cardiac Death 0.6% 0.1% 0.29

Definite/Probable ST 1.5% 0.7% 0.13

Angina (self-reported) 18.3% 18.4% 0.92

Clinical outcomes at 1 year demonstrated comparable safety and efficacy between 
Absorb and XIENCE in a large, pivotal randomized clinical trial

Primary Endpoint

In vessels 2.25 mm by QCA*, ST = 0.9% versus 0.6% for Absorb versus XIENCE, respectively (P=0.12)

*The majority of patients (83%) in ABSORB III had vessels 2.25 mm

Secondary Endpoint

Not powered

Kereiakes D, et al., TCT 2015
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