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Revolution in PCI



Atherosclerosis 2014;237:23e29

Metallic DES BVS

Human Imaging at 5 Year 

Disappear !



Plaque Stabilization 

and Lumen Enlargement

1 month 6 month 2 year 5 year

c/o Patrick Serruys



BRS Design Considerations

Vessel Support
Time

 Recoil

Radial Strength

Deliverability

 Flexibility

Size Matrix

Radiopacity

Drug Delivery
Profile

Expansion
Capability

Strut
Thickness



Design and Structure of Clinically Tested 
BRS

Iqbal J et al. Eur Heart J 2014;35:765



Design of BRSs in Clinical or Preclinical 
use



BRS System



Bioresorbable Polymer



Onuma Y et al. Circulation 2011;123:779

Poly-L-Lactic Acid (PLLA)



Degradation of PLLA

Philp, A., et.al. J. Exp. Biol. 2005; 208: 4561-4575



Bioresorption of Metal scaffold

Iqbal J et al. Eur Heart J 2014;35:765



Resorption: Vascular response



Resorption: Vascular response



Resorption: Vascular response



Vessel Healing

The timing of scaffold degradation and resorption 

are critical for directing the vessel toward optimal 

healing, functionality and stability

Insufficient 

vessel support

Resorbs too 

rapidly

Ideal timing



Scaffold Marker Beads

• Two pairs of 
platinum marker –
one pair at each 
end of the scaffold

• The marker on the 
scaffold lie near the 
inner edge of the 
balloon markers



Locating Scaffold Marker Beads



• Industry standards for stent radial from 
animal studies:
- Maximal transluminal pressures of canine artery: 

200 – 275 mmHg

- Human arteries pressures around 100 mmHg

- Stents withstand the difference between 
transluminal and intraluminal pressures: 
up to 175 mmHg

- Adding a factor of safety 
the minimum acceptable collapse pressure for 
stents is 300 mmHg

How Much Radial Strength is Needed?

Agrawal, CM, et.al. Biomaterials. 1992; 13: 176-182.
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as long as is needed

Agrawal, CM, et.al. Biomaterials. 1992; 13: 176-182.



What is the Minimum Duration of 

Radial Support?

Quantitative angiographic study in 342 

consecutive patients

The lumen appears to stabilize  3 months after 

PTCA

Serruys PW, et al., Circulation 1988; 77: 361



What is the Minimum Duration of 

Radial Support?

Changes in MLD following PTCA                 

stabilize at 3 months



Temperature Requirements

• Polymer based scaffold

• Polymers’ performance is affected by 
temperature, as temperature affects the 
polymer material characteristics

• BVS needs to be maintained between -20°C 
and 25°C at all

- Transported, received and stored in a 
temperature controlled environment



Lengths (mm)

8 12 18 23 28

Diameters

(mm)
2.5 X X X X X

3.0 X X X X X

3.5 X X X X

Available Sizes of the Absorb BRS



• Initial scaffolding similar to metallic stents

• Restore vessel to natural state with normal 

function and healing response

- Preservation of vascular geometry

- Restoration of vascular physiology

- Eliminate source of inflammation/irritation

- Vessel free for future interventions

• Prevention of very late thrombotic events

• Passivation of vulnerable plaques

Leaving Nothing Behind !



Comparison of BRS with Other Angioplasty 

Technique/Devices
POBA BMS DES BRS

Acute occlusion + - - -

Acute recoil + - - -

Acute ST + + + +

Subacute ST +/- + + +

Late ST - + + +/- ?

Constrictive remodeling - + + +

Neointimal hyperplasia - ++ + +/-

Expansive remodeling + - - +

Late luminal enlargement + - - +

Vasomotion Restoration + - - +

Iqbal J et al. Eur Heart J 2014;35:765



• Thickness of strut 

• Post-dilatation with a balloon diameter more than 0.5 mm 

bigger than the scaffold diameter 

• Limited sizes and diameters currently available 

• Slow and prolonged dilatations 

• Lack of visibility on X-ray imaging

Limitations of BRS



Technical Considerations of 

BRS Implantation



• The struts are not visible under fluoroscopy or cine. Only IVUS 
or OCT will allow visualization of struts.

• To provide sufficient radial strength, BVS has thicker struts 
(156μm) than contemporary metallic stents (~80μm). This 
results in larger crossing profile (1.4mm for Absorb) and 
reduced deliverability or trackability.

• Over-dilatation can result in strut disruption and loss of radial 
strength.

Unique characteristics of BRS
Considering technical aspects



Scaffold mounted on the balloon

Each end of the 

scaffold is aligned 

with markers on the 

delivery catheter.

Use balloon markers to position scaffold



Scaffold design
Locating Scaffold Marker Beads



Scaffold overlap

The distal balloon marker (BLUE) lines up with the 

proximal marker beads of the implanted scaffold

Balloon Marker under Scaffold Markers

The result will be ~ 1mm of overlap



Scaffold Overlap

Line up the balloon marker band with the 

deployed scaffold marker beads; this will result in 

~1mm overlap



Scaffold design

Guiding Catheter Compatibility

• At least ≥ 6F / 0.070’’ / 1.8mm minimum inner diameter

• If challenges with crossing the lesion are anticipated

- consider an extra back-up support guide catheter

- consider a more supportive guide-wire

• Do not insert a guide sheath into a guiding catheter, as doing 

so will result in an inner diameter that is too small for use with 

Absorb 



Dual Layer Sheath Removal



Optimal Implantation of 
ABSORB: 5P

1. Prepare the lesion

2. Properly size the Vessel

3. Pay Attention to Expansion Limits

4. Post-Dilate with a Non-Compliant Balloon

5. Prescribe Dual Anti-Platelet Therapy 



• Absorb has a larger crimped profile than 
XIENCE; therefore, lesion preparation is key.

• Pre-dilatation is strongly recommended.

• Use of a non-compliant balloon is 
recommended.

• For highly resistant/calcified lesions, consider 
the use of cutting balloons, scoring balloons, 
or rotablator to optimize scaffold deployment.

Prepare the lesion 



Crossing the lesion

• Following pre-dilatation, consider evaluating the 
vessel pathway with the deflated pre-dilatation 
balloon to assess to deliver scaffold to the lesion.

• An unexpanded scaffold should not be 
reintroduced into the artery once it has been pulled 
back into the guiding catheter or removed from the 
body.

• Use constant forward pressure to cross the lesion

(Avoid the Dottering technique)



Properly size the vessel

• IVUS or OCT are strongly recommended to size the vessel, 
particularly during the initial experience with the device

• When visually estimating vessel size, use the pre-dilatation 
balloon size when inflated in the lesion to more accurately 
size the vessel.

• It is recommended to administer a standard dose of 
intracoronary nitroglycerine prior to finalizing the RVD within 
the target zone.



• It is important to stay within the expansion limits to 
avoid strut disruption and minimize the loss of radial 
strength.

• Scaffold expansion limits are nominal scaffold 
diameter + 0.5mm

• Maintain target deployment pressure for 30 seconds

Pay attention to expansion limits



Post-Dilate with an NC Balloon

• If residual stenosis is >10%, 
then consider using a non-
compliant balloon that is up to 
+ 0.5 mm lager than the 
nominal scaffold diameter (i.e. 
use a 3.5 mm NC balloon with 
a 3.0 mm scaffold)



• If resistance is experienced upon removal of the Absorb delivery system 
balloon from the deployed scaffold, re-inflate the balloon up to nominal 
pressure, deflate, and change pressure to neutral as balloon folds relax 
and soften allowing for easier withdrawal

Delivery system balloon removal
Troubleshooting

Negative Pressure Neutral Pressure



Treating side branches

• If a clinical decision is made to dilate a side 
branch, use sequential balloon inflations

• Avoid scaffolding across any side branch ≥ 
2.0mm

⚫ Always finish with main branch balloon 
inflation



Post-dilate with an NC balloon 

• High pressure post-dilatation with a non-compliant 
balloon is ideal (<10% RS)

- To achieve optimal scaffold apposition

- Do not dilate the scaffold beyond its maximum expansion limit

• If residual stenosis is >10%, then consider using a 
non-compliant balloon that is up to + 0.5 mm lager
than the nominal scaffold diameter

• Use imaging guidance (IVUS or OCT)



Conventional kissing is 
prohibited



DAPT prescription

▪ Consider current ACC/AHA and ESC DAPT 

guidelines

▪ More potent P2Y12 inhibitors (Ticagrelor or 

Prasugrel) are highly recommended for complex 

lesions requiring extensive lesion prep, 

ACS/STEMI patients, and overlapped scaffolds



Clinical outcomes of BRS



Total Pts Studied n=~599 n~965 n~5,709 n~7,609 n~8,709 n~9,709

2011 2012 2013 2014 2015 2016

ABSORB Japan
n = ~400, Japan Pivotal RCT

Enrollment & Follow-Up 2 Y1 Y

ABSORB China
n = ~440, China Pivotal RCT

Enrollment & Follow-Up 2 Y1 Y

ABSORB II
n = ~501, International RCT

2 Y 3 Y1 YEnrollment & Follow-Up

ABSORB EXTEND
n = ~800, Registry

2 Y 3 Y1 YEnrollment & Follow-Up

ABSORB Cohort B
n = 101; FIM

1 Y 2 Y 3 Y 4 Y 5 Y

ABSORB Cohort A
n = 30; FIM

5 Y

ABSORB FIRST                                
n = ~1,800, International Registry

Enrollment & Follow-Up 1 Y

ABSORB III
n = ~2,250, US Pivotal RCT

Enrollment & Follow-Up 1 Y 2 Y

ABSORB IV*
n = ~3,000, US RCT

UK Registry
n = 1000, UK Registry

Enrollment & Follow-Up 1 Y

Absorb Comprehensive Abbott Vascu
lar Sponsored Clinical Trial Program 



QCA, IVUS, OCT, IVUS VH 

24126

MSCT

18 36 48 60

Study Objective First In Man, Single Arm – safety/performance

Endpoints Typical PCI clinical and imaging endpoints

Treatment
Single, de novo native coronary lesion in a vessel with a 
reference vessel diameter of 3.0 mm

Device Sizes
3.0 x 12 mm scaffolds (3.0 x 18 mm scaffolds available 
after enrollment start and used in 2 pts)

Follow-Up (Months)

Clinical

ABSORB Cohort A
Introduction

30 subjects 
(Non-randomized) 4 sites in Europe & New Zealand



Male 58%

Diabetes Mellitus 4%

Location of  Lesions

LAD 50%

LCX 23%

RCA 27%

Lesion Classification

Type B1 65%

Type B2 35%

Pre-Procedure

Lesion length (mm) 8.66 ± 3.97

RVD (mm) 2.78 ± 0.47

MLD (mm) 1.10 ± 0.26

DS (%) 59 ± 12

ABSORB Cohort A
Baseline Demographics and Lesion 

Characteristics

Adapted from Serruys, PW, ABSORB Cohort A 2-year IVUS and OCT results; ACC 2009.



Hierarchical

6 Months

30 Patients

1 year

29 Patients**

2 Year

29 Patients**

5 Year

29 Patients**

Ischemia Driven 

MACE***
1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*

Cardiac Death 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

MI 1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*

Q-Wave MI 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Non Q-Wave MI 1 (3.3%)* 1 (3.4%)* 1 (3.4%)* 1 (3.4%)*

Ischemia Driven TLR 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

by PCI 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.%)

by CABG
0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.%)

Serruys, ABSORB Cohort A 5-year results; TCT, 2011

No scaffold thrombosis by ARC or Protocol

ABSORB Cohort A
Excellent Long-Term Data Out to 5 Years

ABSORB Cohort A Clinical Results at Each Phase: Intent to Treat

Adapted from Serruys, PW, ABSORB Cohort A 2-year IVUS and OCT results; ACC 2009.



ABSORB
Cohort A

Unpaired Analysis*

Lumen Area

6.04 mm2
5.19 mm2 5.46 mm2

n = 25 n = 25 n = 18

Scaffold

Area

 11.8%

Lumen

Area

 10,85%

Post-PCI 6 Months 2 Years

EEL 

unchanged

⚫ Late lumen loss at 6 months mainly due to reduction in scaffold area

⚫ Very late lumen gain noted from 6 months to 2 years

ABSORB Cohort A
Temporal Lumen Dimensional Changes, Per Treatment

Adapted from Serruys, PW, ABSORB Cohort A 2-year IVUS and OCT results; ACC 2009.



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 Cohort B
Introduction

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



Location of lesion (%)

LAD 43

RCA 33

LCX 22

Ramus 1

Lesion classification (%)

A 1

B1 55

B2 40

C 4

Clinical Device Success (%) 100

Clinical Procedure Success (%) 98

Serruys, PW., ABSORB Cohort B 9-month and 1-year results; AHA 2010.

ABSORB Cohort B
Baseline Lesion Characteristics/

Acute Success



No scaffold thrombosis by ARC or Protocol

Non-Hierarchical 
30 Days 1 Year 2 Years 3 Years

N = 101 N = 101 N = 100* N = 100* 

Cardiac Death % 0 0 0 0

Myocardial Infarction % (n) 2.0 (2) 3.0 (3) 3.0 (3) 3.0 (3)

Q-wave MI 0 0 0 0

Non Q-wave MI 2.0 (2) 3.0 (3) 3.0 (3) 3.0 (3) 

Ischemia driven TLR % (n) 0 4.0 (4) 6.0 (6) 7.0 (7)

CABG 0 0 0 0

PCI 0 4.0 (4) 6.0 (6) 7.0 (7) 

Hierarchical MACE % (n) 2.0 (2) 6.9 (7) 9.0 (9) 10.0 (10) 

Hierarchical TVF % (n) 2.0 (2) 6.9 (7) 11.0 (11) 13.0 (13) 

ABSORB Cohort B
Clinical Results - Intent to Treat

MACE: Cardiac death, MI, ischemia-driven TLR, TVF: Cardiac death, MI, ischemia-driven TLR, ischemia-driven TVR

Dr Whitbourn, TCT 2013



No new MACE between 1-year and 4-years

No scaffold thrombosis by ARC or Protocol

Non-Hierarchical 
30 Days 6 Months 12 Months 2 Years 3 Years 4 Years

N = 45 N = 45 N = 45 N = 44* N = 44* N = 44*

Cardiac Death % 0 0 0 0 0 0

Myocardial Infarction % (n) 2.2 (1) 2.2 (1) 2.2 (1) 2.3 (1) 2.3 (1) 2.3 (1)

Q-wave MI 0 0 0 0 0 0

Non Q-wave MI 2.2 (1) 2.2 (1) 2.2 (1) 2.3 (1) 2.3 (1) 2.3 (1)

Ischemia driven TLR % (n) 0 2.2 (1) 4.4 (2) 4.5 (2) 4.5 (2) 4.5 (2)

CABG 0 0 0 0 0 0

PCI 0 2.2 (1) 4.4 (2) 4.5 (2) 4.5 (2) 4.5 (2)

Hierarchical MACE % (n) 2.2 (1) 4.4 (2) 6.7 (3) 6.8 (3) 6.8 (3) 6.8 (3)

Hierarchical TVF % (n) 2.2 (1) 4.4 (2) 6.7 (3) 6.8 (3) 9.1 (4)** 9.1 (4)**

ABSORB Cohort B1
Clinical Results - Intent to Treat

Dr Whitbourn, TCT 2013



ABSORB Cohort B
-Year Follow Up – B. Chevalier

Absorb Demonstrates Similar Safety to XIENCE



BVS: 0.19  0.18 mm (n=42)

XIENCE V: 0.10  0.23 mm (n=22)

6 Months1 12 Months1

BVS: 0.27  0.32 mm (n=56) BVS: 0.27  0.19 mm (n=38)

XIENCE V: 0.23  0.29 mm (n=22) XIENCE V: 0.33  0.36 mm (n=100)

24 Months1

Angiographic late loss similar to XIENCE V and remains 

relatively unchanged between 12 and 36 months*

BVS: 0.29  0.43 mm (n=51)

XIENCE V: 0.33  0.36 mm (n=100)‡

36 Months2

ABSORB Cohort B
6, 12, 24 and 36-Month QCA – Intent to Treat (Groups 1 & 2)

The Evolution of Cumulative Frequency Distribution Curves for Late Loss Over Time:

Absorb BVS and XIENCE V (Non-Matched Population)

1. Serruys, PW., 5-year ABSORB Cohort A and 2-year Cohort B results: integrated insights; TCT 2011 

2. Serruys, PW., First report of the ABSORB Cohort B 3-year clinical and multi-modality imaging results; ACC 2013.



ABSORB Cohort B
Serial IVUS Analysis (N=45)

6

8

10

12

14

16

0 6 12 18 24 30 36

B1 B2

B1
B2

B1

B2

 12-36 Months:  0.73 mm2; p<0.001

 6-24 Months:  0.66 mm2; p=0.003

 12-36 Months:  0.46 mm2; p=0.002

 6-24 Months:  0.49 mm2; p=0.01

 6-24 Months:  0.41 mm2; p<0.001

 12-36 Months:  0.30 mm2; p=0.005

Mean Lumen Area

Mean Scaffold Area

Total Plaque Area

 6-24 Months:  0.90 mm2; p<0.001

 12-36 Months:  0.15 mm2; p=0.39

Mean Vessel Area

Serruys PW, ABSORB Cohort B 3Year Data, Rotterdam EuroPCR Focus on BVS 2013



ABSORB
Cohort B1
Serial Analysis*

Lumen Area

6.53 mm2
6.36 mm2 6.85 mm2

n = 33 n = 33 n = 33

Scaffold

Area

 1.7%

Lumen

Area

 7.2%1

Late Loss = 0.19 mm

Post-PCI 6 Months 2 Years

ABSORB
Cohort B2

Paired Analysis**

Lumen Area

6.29 mm2
6.35 mm2 6.81 mm2

n = 56 n = 56 n = 56

Lumen

Area

 7.2%2

Late Loss = 0.27 mm

Post-PCI 12 Months 3 Years

ABSORB Cohort B
Temporal Lumen Dimensional Changes

Late Loss = 0.27 mm

Late Loss = 0.29 mm

*Serruys, PW., ABSORB Cohort B 2-year results; TCT 2011    

**Serruys, PW., ABSORB Cohort B 3-year results; ACC 2013

1. Patient-level serial analysis

2. Calculated from overall mean values



ABSORB EXTEND
Non-Randomized, Single-Arm., Continued assess

Study Objective FPI: Jan 11, 2011

Endpoints Typical PCI clinical endpoints 

Treatment

Up to 2 de novo lesions in different epicardial vessels
Planned overlapping allowed in lesions >22 and ≤ 28 
mm

Device Sizes
Scaffold diameters: 2.5, 3.0, 3.5 mm
Scaffold lengths: 12*, 18, 28 mmContinued Access trial

Clinical Follow-up (months)

~1,000 subjects
Up to 100 global sites (non-US)

Clinical Follow-Up 

MSCT follow up (n=100)

OCT follow up (n=50)

24126 18 36

*  Available in EU only



Pooled ABSORB Cohort B and EXTEND 1-Year, 
Propensity Score Adjusted Analysis vs. SPIRIT I/

II/III – B. Chevalier

Dr. Chevalier TCT 2013



ABSORB EXTEND
Clinical Results – Intent to Treat; Interim 

Snapshot

Whitbourn, TCT 2013



2-Year Propensity Scored Analysis ABSORB 
EXTEND vs.

SPIRIT I/II/III - R. Whitbourn
Absorb has comparable safety to XIENCE

Dr. Whitbourn, TCT 2013



Pooled Analysis From ABSORB Cohort B and EXTEND 1-Year, Clinical Ou
tcomes of Diabetic Patients vs. SPIRIT I/II/III/IV at 1-Year– T. Muramatsu

Absorb Demonstrates Similar Safety to XIENCE

Absorb 

Patients with 

Diabetes

vs.

Absorb 

Patients 

without 

Diabetes

Dr. Muramatsu, TCT 2013



ABSORB EXTEND / XIENCE V 
Propensity Score Matched Aalysis

Case-controlled

1:1 match ratio 

BEFORE 
Propensity

Matched

812  ABSORB

EXTEND

6074 XIENCE

SPIRIT ll

SPRIIT IIl

SPIRIT IV*

XIENCE V

AFTER
Propensity

Matched

812 Absorb

812 XIENCE



ABSORB EXTEND / XIENCE V
Propensity Score Matched 1 Year Clinical 

Outcomes
Absorb

(EXTEND, N = 812)

XIENCE V

(N = 812) P Value

NON-HIERARCHICAL 

COMPONENTS

Cardiac Death  % 0.7 0.6 0.80

Myocardial Infarction % 3.3 1.5 0.02

Ischemia Driven TLR  % 2.3 3.0 0.38

MACE % 5.0 4.8 0.83

TVF % 5.5 6.2 0.57

TLF % 5.0 4.7 0.74

Scaffold Thrombosis (ARC 

Def/Prob) %  
1.0 0.3 0.11

A. Abizaid – EuroPCR 2015



Propensity Score Matched Analysis of 
Site Diagnosed Angina                                          

Significant Difference in SDA at 1-Year

Unadjusted Absorb (EXTEND) XIENCE V (SPIRIT IV) Difference [CI]

1-Year 15.9% (60/378) 27.1% (542/2000) 11.2% [7.1%, 15.4%]

Unadjusted

Propensity Score Matched

PS Matched Absorb (EXTEND) XIENCE V (SPIRIT IV) Difference [CI]

1-Year 16.0% (46/287) 27.9% (168/602) 11.9% [6.3%, 17.4%]

Dr. Stone, TCT 2013



Propensity Score Analysis ABSORB EXTEND vs. SPIRIT I/II/III                               
Definite/Probable ST Through 24-Months – R. Whitbourn

Absorb has comparable safety to XIENCE

Dr. Whitbourn, TCT 2013



S:\SHRDATA\AMD\VI\09-386 ABSORB EXTEND\11June2013\Sasprog\ABSEXT_KM_Fail_Multi_Curves_PSMatch.sas (September 27, 2013 (22:22)) 

Time post-Index Procedure (days) 0 37 194 393 

Absorb Subjects At Risk: 287 267 250 240 

# Events 5 20 37 46 

XIENCE Subjects At Risk: 602 535 478 429 

# Events 26 68 124 169 

Absorb Propensity Score-Matched 
Angina Through 1-Year ABSORB 
EXTEND vs. SPIRIT IV
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11.3%

12.9%

20.6%

16.0%

28.1%

=4.3%

=7.7%

=12.1%

393-day HR
0.53 [0.39,0.74]

p=0.0001

ABSORB

XIENCE

Dr. Stone, TCT 2013



ABSORB EXTEND / XIENCE V 
Propensity Matched 1 Year Clinical Outcomes



ABSORB II RCT

Study Objective Randomized against XIENCE PRIME control. FPI 28-Nov-2011

Co-primary 
Endpoints

• Vasomotion assessed by change in Mean Lumen Diameter 
between pre- and post-nitrate at 2 years (superiority)

• Minimum Lumen Diameter (MLD) at 2 years post nitrate 
minus 
MLD post procedure post nitrate (non-inferiority, reflex to 
superiority)

Treatment
Up to 2 de novo lesions in different epicardial vessels
Planned overlapping allowed in lesions ≤ 48 mm

501 subjects 
(Randomized 2:1 Absorb versus XIENCE PRIME) Up to 40 European sites

Clinical Follow-Up 

24 months6 months 12 months 36 months30 days

QOL follow-up

Angio, OCT, IVUS follow-up

MSCT follow-up (Absorb arm only*) 



Absorb

(N=335 patients)

XIENCE

(N=166 patients) P-value

DoCE (Device-Oriented Composite Endpoint) 4.8 3.0 0.35

Cardiac Death (%) 0 0 1.00

Target Vessel MI (%) 4.2 1.2 0.07

Clinically Indicated TLR (%) 1.2 1.8 0.69

All TLR (%) 1.2 1.8 0.69

Definite Scaffold/Stent Thrombosis (%) 0.6 0.0 1.00

PoCE (Patient-Oriented Composite Endpoint) 7.3 9.1 0.47

All Death (%) 0 0.6 0.33

All MI (%) 4.5 1.2 0.06

All NQMI (%) 3.9 1.2 0.16

All QMI (%) 0.6 0 1.00

All Revascularizations (%) 3.6 7.3 0.08

ABSORB II

One Year Clinical Results

P.W. Serruys, TCT 2014



ABSORB II

One Year Angina Outcome

16.4%

25.6%

0%

5%

10%

15%

20%

25%

30%

Absorb n=335 XIENCE n=166

In
ci

d
en

ce
 (

%
)

P=0.015

∆ 36%

P.W. Serruys, TCT 2014



ABSORB II 2-years



ABSORB II 2-years



ABSORB II 2-years



ABSORB II 2-years



ABSORB II 2-years



Device-Oriented

Composite Endpoints

(Cardiac Death, TV-MI, CI-TLR)

Patient-Oriented

Composite Endpoints

(Any Death, Any-MI, 

Any Revascularization)

ABSORB II 3-years

Lancet 2016; 388: 2479–911



Scaffold or Stent Thrombosis 
Absorb 

335 patients

Xience 

166 patients
p value

Definite 2·5% (8) 0·0% (0) 0·06

Acute (0–1 day) 0·3% (1) 0·0% (0) 1·0

Sub-acute (2–30 days) 0·3% (1) 0·0% (0) 1·0

Late (31–365 days) 0·0% (0) 0·0% (0) 1·0

Very late (>365 days) 1·8% (6) 0·0% (0) 0·19

Definite or probable 2·8% (9/320) 0·0% (0/159) 0·03

Acute (0–1 day) 0·3% (1) 0·0% (0) 1·0

Sub-acute (2–30 days) 0·3% (1) 0·0% (0) 1·0

Late (31–365 days) 0·3% (1) 0·0% (0) 1·0

Very late (>365 days) 1·8% (6) 0·0% (0) 0·19

ABSORB II 3-years

Lancet 2016; 388: 2479–911



Absorb 

325 patients

Xience

161 patients
Relative Risk p value

Device-oriented 

composite endpoint [DOCE]
10.5% 5.0% 2·11 [1·00, 4·44] 0·04

Cardiac death 0.9% 1.9% 0·50 [0·10, 2·43] 0·40

Target vessel MI 7.1% (23) 1.2% (2) 5.70 [1.36, 23.87] 0.0061

Periprocedural MI (WHO) 3.9%(13) 1.2% (2) 3.22 [0.74, 14.11] 0.16

Spontaneous MI 

(WHO extended)
3.1% (10) 0% (0) NC [NC] 0.06

Clinically indicated TLR 6.2%(20) 1.9% (3) 3.30 [1.00, 10.95] 0.036

Patient-oriented 

composite endpoint [POCE]
20.9% 24.2% 0·86 [0·61, 1·22] 0·40

All-cause death 2.5% 3.7% 0·66 [0·23, 1·87] 0·57

Any MI 8.3% 3.1% 2.68 [1.05, 6.82] 0.03

Any revascularization 15.1% 20.5% 0.74 [0.49, 1.10] 0.13 

Secondary Clinical Endpoints

ABSORB II 3-years

Lancet 2016; 388: 2479–911



ABSORB II 3-years

In-device Vasomotion

PW Serruy, TCT 2016



Radial Strength

Serruys, PW. JIM 2016

ABSORB II 3-years



CI=confidence interval, DoCE=device-oriented composite endpoint, HR=hazard 

ratio, TLF=target lesion failure, WHO=World Health Organization
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ABSORB II 4-years
Device-oriented Composite Endpoint(DoCE) at 4 Years

Target Lesion Failure (TLF)



ABSORB II 5-years
Device-oriented Composite Endpoint (DoCE) at 5 Years

Target Lesion Failure (TLF)

DoCE/TLF : Cardiac death, target-vessel myocardial infarction, and clinically indicated target-lesion revascularisation (TLR)

T
L

F
 p

e
r 

W
H

O
 (

%
)

HR [95% CI] = 2.16 [1.04,4.46]

p = 0.033 (Log rank test)
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CI=confidence interval, HR=hazard ratio, PoCE=DMR: All Death, all Myocardial infarction, 

and all Revascularization, WHO=World Health Organization
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ABSORB II 4-years
Patient-oriented Composite Endpoint at 4 Years
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ABSORB II 5-years
Clinical Outcomes Composite Endpoints at 5 Years

Absorb BVS

N=335

XIENCE

N=166
p value

PoCE (%)                                                                            26.3 28.6 0.6132

MACE (%)                                                                       13.5 8.8 0.1545

DoCE, TLF (%)                                                          12.5 6.1 0.0377

TVF (%)                                                                        15.5 15.0 0.8912

PoCE (Patient-oriented Composite Endpoint): 
All death, all myocardial infarction, and all revascularisation
MACE (Major Adverse Cardiac Events):
Cardiac death, all myocardial infarction, and clinically indicated target-lesion revascularisation (TLR)
DoCE (Device-oriented Composite Endpoint)/ TLF (Target Lesion Failure):
Cardiac death, target-vessel myocardial infarction, and clinically indicated target-lesion 
revascularisation (TLR)
TVF (Target Vessel Failure):
Cardiac death, all myocardial infarction, clinically indicated target-vessel revascularisation (TVR)
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ABSORB II 4-years
Definite/Probable Scaffold/Stent Thrombosis* at 4 Years
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Definite/Probable Scaffold/Stent Thrombosis* at 5 Years



QOL (PRO)
Angio, IVUS 
OCT

~2250 subjects in up to 220 sites (predominantly US)

Lead-in (n≤50); Clinical (n~2000); Imaging (n~200)

PI: Dean Kereiakes, Steve Ellis; Chairman: Gregg Stone

24126 18 36 48 60Follow-Up (Months)

Clinical

Study Objective
Randomized against XIENCE control. 2:1. FPI Lead-in 28 Dec 
201230

Primary Endpoint Target Lesion Failure at 1 year, non-inferiority to XIENCE (n~2000)

Major Secondary 
Endpoints

• Vasomotion assessed by change in angiographic Mean Lumen 
Diameter 
between pre- and post-nitrate at 3 years (superiority)

• Change in Mean Lumen Area by IVUS, from post-procedure to 3 
years (Mean Lumen Area measured post-nitrate, superiority)

Treatment
Up to 2 de novo lesions in different epicardial vessels, 

Lesion lengths ≤ 24 mm, RVD ≥ 2.5 mm and ≤ 3.75 mm

Follow-Up (Months) 30 days 6 12 24 36 48 60Follow-Up (Months) 30 days 6         12                 24                   36                 48             60

ABSORB III RCT



ABSORB III
Baseline Characteristics

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Angiographic Characteristics

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Procedural Characteristics

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Postprocedural QCA

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Primary Endpoint-TLF

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Primary Endpoint-TLF

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Primary Endpoint-TLF

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Component of TLF

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Device Thrombosis

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III
Secondary Endpoints

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III, 1-year outcome

Kereiakes D, ABSORB III trial, TCT 2015



ABSORB III 2-years

Stephen G. Eelis ACC 2017



ABSORB III 2-years

Stephen G. Eelis ACC 2017



Stephen G. Eelis ACC 2017

ABSORB III 2-years



ABSORB III 2-years

Stephen G. Eelis ACC 2017



ABSORB III 2-years

Stephen G. Eelis ACC 2017



ABSORB III 3-years

Stephen G. Eelis TCT 2017



ABSORB III 3-years

Stephen G. Eelis TCT 2017
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HR [95% CI] = 1.28 [0.99, 1.65]
p = 0.06

Absorb 

XIENCE

16.0% 

12.8% 

HR [95% CI] = 1.27 [0.89, 1.82]
p = 0.19

Note: 4-year window includes follow-up through 49 months. 
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ABSORB III 4-years
4-Year Target Lesion Failure
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Note: 4-year window includes follow-up through 49 months. 

ABSORB III 4-years
4-Year Device Thrombosis



ABSORB JAPAN RCT
JAPAN Approval Trial

Study Objective Randomized against XIENCE V 2:1

Primary Endpoint

Clinically indicated target lesion failure at 1-year 
(composite of cardiac death, target vessel MI or 
clinically indicated TLR)

Treatment
Up to two de novo lesions in different epicardial
vessels. No planned overlap allowed 

24126 36 48 60Follow-Up (Months)

Clinical follow-up

MSCT

Angiography

IVUS/OCT/Vasomotion

ACh Study

~400 subjects (267 Absorb, 133 XIENCE)

~30 Japan Sites. Follow-up out to 5 years

PI:  Takahashi Kimura

30 days 13Follow-Up (Months) 30 days 6        12  13               24                  36                  48               60



Kimura, ESC 2015

ABSORB Japan



Kimura, ESC 2015

ABSORB Japan



Kimura, ESC 2015

ABSORB Japan



Kimura, ESC 2015

ABSORB Japan



Kimura, ESC 2015

ABSORB Japan



Onuma, Sotomi, Serruys, Kimura et al. EuroIntervention 2016

ABSORB Japan



ABSORB Japan
Kaplan-Myer TLF to 4 Years
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ABSORB Japan
Kaplan-Myer Stent/Scaffold Thrombosis to 4 Years



Clinical Outcomes at 4 Years

BVS

N=255

EES

N=127
P

Cumulative TLF 10.6% (27) 7.1% (9) 0.27

- Cardiac Death 0.8% (2) 0.0% (0) 1.00

- TV-MI 5.9% (15) 4.7% (6) 0.64

- ID-TLR 8.2% (21) 3.9% (5) 0.12

Cumulative ST 3.7% (9) 1.6% (2) 0.35

TLF 3-4 Years 2.1% (5) 1.6% (2) 1.00

- Cardiac Death* 0.3% (1) 0.0% (0) 1.00

- TV-MI* 0.4% (1) 1.6% (2) 0.27

- ID-TLR 1.7% (4) 0.0% (0) 0.30

- Primary ID-TLR** 1.2% (3) 0.0% (0) 0.55

- Secondary ID-TLR 0.3% (1) 0.0% (0) 1.00

VLST 3-4 years 0.0% (0) 0.0% (0) 1.00

* Cardiac death due to aortic rupture after AVR and CABG to the target vessel incorporated with peri-procedural TV-MI. 
Target lesion was patent.
** One of ID-TLR patient in BVS arm was treated by EES due to delivery failure of BVS.

ABSORB Japan



Gao R, TCT 2016

ABSORB China 2-years



ABSORB China 2-years

Gao R, TCT 2016



ABSORB China 2-years

Gao R, TCT 2016



ABSORB China 2-years

Gao R, TCT 2016



Time (days) 0 37 208 298 393 758 1123 1488

Absorb BVS (# At Risk) 238 235 234 233 229 225 220 217

XIENCE (# At Risk) 237 234 230 229 223 221 221 219

HR [95% CI] = 1.14 [0.54, 2.40]

p = 0.73 (log rank test)
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ABSORB China 4-years
Target Lesion Failure Through 4 Years



Time (days) 0 37 208 298 393 758 1123 1488

Absorb BVS (# At Risk) 238 238 238 237 237 234 232 231

XIENCE (# At Risk) 237 236 233 232 230 229 229 228

HR [95% CI] = 0.25 [0.03, 2.20]

p = 0.17 (log rank test)
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ABSORB China 4-years
Cardiac Death Through 4 Years



Time (days) 0 37 208 298 393 758 1123 1488

Absorb BVS (# At Risk) 238 235 235 234 233 229 226 224

XIENCE (# At Risk) 237 234 231 230 228 227 227 226

HR [95% CI] = 2.32 [0.60, 8.97]

p = 0.21 (log rank test)
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ABSORB China 4-years
Target-Vessel Myocardial Infarction Through 4 Years



Time (days) 0 37 208 298 393 758 1123 1488

Absorb BVS (# At Risk) 238 237 236 235 231 227 223 221

XIENCE (# At Risk) 237 236 232 231 225 223 223 221

HR [95% CI] = 1.55 [0.60, 3.99]

p = 0.36 (log rank test)
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ABSORB China 4-years
Ischemia-Driven Target Lesion Revascularization Through 4 Years



Time (days) 0 37 208 298 393 758 1123 1488

Absorb BVS (# At Risk) 238 237 237 236 236 232 230 228

XIENCE (# At Risk) 237 236 233 232 230 229 229 228

HR [95% CI] = 2.97 [0.31, 28.59]

p = 0.32 (log rank test)
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ABSORB China 4-years
Definite/Probable Scaffold/Stent Thrombosis Through 4 Years



ASSURE (D. Mathey)
Objective: Measure Absorb safety, efficacy and performance in all-comers over 3 years  

Design: Prospective, observational multi-center registry, 183 patients, 6 sites in Germany

Primary 

Endpoints:

• Death (cardiovascular)

• MI

• TLR, TVR, TVF

• Angiographic parameter (QCA)

Absorb  N = 183

24126 18 36 48 60Follow-Up (Months)

Clinical

Follow-Up (Months) 30 days 6 12 24 48 606 months    1 year 2 years 3 years

By Indication 

Twelve Months ASSURE, T. Schmitz, PCR 2014

Primary

Follow-up



ASSURE (D. Mathey)
Twelve Months Clinical Results

Baseline Charactaristics N = 183

Hypertension 82.0%

Diabetes 25.7%

Dyslipidemia 76.0%

Angina (not stable) 21.3%

ACC/AHA B2 or C lesions 64.6%

Moderately to heavy Ca-lesions 15.7%

Diameter stenosis 64.4%

12 Months Results N = 183

Death* 0.5%

Target lesion revascularization** 2.8%

Myocardial infarction*** 1.6%

MACE 5%

Stent Thrombosis 0%

*Patient died due to major gastrointestinal bleeding

** Restenosis in complex lesions

*** MI’s were caused by non-TVF

Dr. Schmitz‘ conclusion: One-year ASSURE results suggest that BVS for de novo 

coronary artery disease are associated with favorable clinical and functional 

outcomes in all day clinical practice without mandatory IVUS or OCT guidance.

T. Schmitz, PCR 2014



ASSURE 2-years

Dr. Mathey, TCT 2016



ASSURE 2-years

Dr. Mathey, TCT 2016



ASSURE 2-years

Dr. Mathey, TCT 2016



ASSURE 2-years

Dr. Mathey, TCT 2016



ABSORB IV

G W. Stone, TCT 2013



ABSORB IV

No. at Risk:
Absorb

T
L
F
 (

%
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Xience

1296

1308

1-year HR [95% CI] = 
1.22 [0.91, 1.63]

PNI=0.006
PSup=0.19
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Absorb

(N=1296)

Xience

(N=1308)
p-value

TLF 7.6% (98) 6.3% (82) 0.19

- Cardiac death 0.8%  (10) 0.6% (8) 0.62

- TV-MI 5.8% (75) 4.5% (58) 0.12

- ID-TLR 2.9% (37) 1.9% (24) 0.08

TVF (CD, MI, ID-TVR) 8.7% (111) 7.6% (99) 0.33

PoCE (death, MI, revasc) 9.7% (124) 8.6% (112) 0.35

- All-cause death 1.3% (16) 1.1% (14) 0.69

- MI 6.2% (80) 5.0% (65) 0.18

- Peri-procedural MI 3.8% (49) 3.4% (44) 0.56

- Spontaneous 2.6% (33) 1.7%( 22) 0.12

- All revascularization 4.9% (63) 3.9% (50) 0.19

- ID-TVR 4.0% (51) 2.9% (37) 0.11

ABSORB IV 1-Year Endpoints



Absorb

(N=1296)

Xience

(N=1308)
p-value

TLF 4.9% (64) 3.7% (48) 0.11

- Cardiac death 0.1%  (1) 0% (0) 0.32

- TV-MI 4.4% (57) 3.6% (47) 0.29

- ID-TLR 1.0% (13) 0.2% (3) 0.02

TVF (CD, MI, ID-TVR) 5.1% (66) 3.7% (48) 0.08

PoCE (death, MI, revasc) 5.2% (67) 4.1% (53) 0.17

- All-cause death 0.1% (1) 0.1% (1) 0.99

- MI 4.5% (58) 3.6% (47) 0.25

- Peri-procedural MI 3.8% (49) 3.4% (44) 0.56

- Spontaneous 0.8% (10) 0.2% (3) 0.05

- All revascularization 1.5% (19) 0.6% (8) 0.03

- ID-TVR 1.2% (16) 0.2% (3) 0.003

ABSORB IV 30-Day Endpoints



No. at Risk:
Absorb

D
e
vi

c
e
 T

h
ro

m
b
o
s
is

 (
%

)

Xience

1296

1308

1-year HR [95% CI] = 
2.28 [0.70, 7.40]

P=0.16

0.7%

0.3%

1279

1299

1274

1289

1266

1277

1229

1252

1243

1264

Absorb
Xience

Months Post Index Procedure

0%

0.2%

0.4%

0.6%

0.8%

1.2%

0 1 2 3 4 5 6 7 8 9 10 11 12

1.0%

0.6%

0.2%

30-day HR [95% CI] = 
4.05 [0.86, 19.06]

P=0.06

ABSORB IV
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Protocol definition of angina = 
Adjudicated typical angina or anginal equivalent symptoms

ABSORB IV



AIDA  2-years

Target-vessel Failure

J J. Wykrzykowska et al., NEJM 2017 



AIDA  2-years

J J. Wykrzykowska et al., NEJM 2017 

Definite device thrombosis

Definite or probaable           

device thrombosis



COMPARE-ABSORB
Primary endpoint

1 year TLF non-inferiority analysis

• Assumed difference between Xience and Absorb : 0 %

• Non inferiority margin : 4.5 %

• One sided 2.5% significance level

• TLF rate Xience 4.2%

• TLF rate Absorb 5.1%

0-1-2-3- 4

Δ Prim EP %

1

Absorb not 

inferior

Δ Prim. EP: Absorb - Xience = 0.9 % (95% CI: -1.2 – 3.0 %)

Absorb is non-inferior compared to Xience

P < 0.001

- 5 2 3 4 5



TLF at 1 year

Cardiac death, target vessel myocardial infarction, 
clinically-indicated target lesion revascularization 

5.1%

4.2%

HR 1.24 (0.79 - 1.94)
Plogrank = 0.35

COMPARE-ABSORB



COMPARE-ABSORB

Cardiac death

Target vessel 

myocardial infarction

Clinically indicated target 
vessel revascularization

2.4%

2.7%

4.0%

2.1%

0.6%

0.1%

MI definition: 
• SCAI (peri-procedural)
• TUD (spontaneous)

HR 4.87 (0.57 - 41.70)
Plogrank = 0.11

HR 0.89 (0.48 - 1.62)
Plogrank = 0.69

HR 1.96 (1.10 - 3.51)
Plogrank = 0.02

Components of TLF



Stent/Scaffold Thrombosis @ 1 year

Definite Stent/Scaffold Thrombosis (ARC definition)

1.9%

0.6%

HR 3.12 (1.14 - 8.51)
Plogrank=0.02

COMPARE-ABSORB



COMPARE-ABSORB
Stent/Scaffold Thrombosis @ 1 year

Definite and Probable Stent/Scaffold Thrombosis 
(ARC definition)

2.0%

0.6%

HR 3.32 (1.22 - 8.99)
Plogrank=0.01



Clinical events
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Device thrombosis

1.9
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p = 0.02
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Meta-analysis of ABSORB

Ali Z etal. Lancet 2017













BRS and imaging



ABSORB 

(PLLA)

Iqbal J et al. Eur Heart J 2014;35:765



ABSORB 

(PLLA)

Iqbal J et al. Eur Heart J 2014;35:765



• Critical to guide BRS deployment

• Useful information on vessel morphology, the need for 
lesion preparation and site selection

IVUS - Good penetration



Poor resolution
→ Poor reproducibility

Gomez-Lara et al. CCI 2012;79:890



OCT

Morphologic changes in strut

Preserved 

Box

Open Box Dissolved 

Bright Box

Dissolved 

Black Box

Ormiston JA et al. Lancet 2008;371:907



Resorption of malapposed
strut

Serruys PW et al. Lancet 2009;373:897



BRS Resorption

Onuma Y et al. Circulation 2011;123:779



Plaque Stabilization and Lumen 
Enlargement
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Karanasos A et al. Circulation 2012;126:e89



OCT of acute scaffold 
disruption

Onuma Y et al. JACC Int 2014;7:1400



Strut Fracture

Ormiston JA et al. Circ Cardiovasc Int 2011;4:535



Scaffold thrombosis

Late Stent Thrombosis



Late Malapposition

• A 54 year-old man underwent PCI with 
Absorb 2.5 X 18mm

Cortese B. et al. 2014 Catheter Cardiovasc Interv



• While IVUS could be more helpful for 
the evaluation of the plaque morphology 
and in the preparation phase,

• OCT allows better qualitative scaffold 
analysis and follow-up evaluations.

Two modalities seem to be 
complementary 



Coronary CT
Radiolucent, with radiopaque platinum markers 

No blooming artifact !

Gogas BD et al. Hellenic  J  Cardiol 2012;53:309





Cohort A

Serial imaging at 6m,24m and 60m

• MSCT – feasibility of functional assessment

• OCT –Plaque reduction and Vasomotion
restoration







OCT optimization

Not requiring OCT 

Optimization (n=21)

Requireing OCT 

optimization (n=8)

P-value

Age 50.8 ± 11.1 56.1 ± 17.8 0.34

Female 2 (9.5%) 1 (12.5%) 0.82

Target vessel

LAD 9 (75%) 3 (25%) 0.80

LCx 6 (66%) 3 (33%) 0.66

RCA 5 (71%) 2 (29%) 0.95

Lesion type, A 10 (66%) 5 (33%) 0.49

Lesion type, B or C 11 (79%) 3 (21%) 0.49

Mean n. POBA 8.7 ± 3.3 16.5 ± 11.3 <0.01

Length of procedure (min) 83.7 ± 26.5 113.7 ± 39.0 <0.05

Allahwalla et al. EuroInt 2015;10:1154



ABSORB Cohort A

IVUS and OCT

Simsek C et al. EuroInt 2014;10 e-pub



ABSORB Cohort A

Serial Luminal Measurement

Karanasos A et al. JACC 2014;64:2343



Vasomotion Restoration



Onuma Y et al. JACC Interv 2013;6:999

MLA, Plaque area, Vessel area

C
u
m

u
la

ti
v
e
 f

re
q
u
e
n
c
y
 d

is
tr

ib
u
ti
o
n

ABSORB Cohort A



ABSORB Cohort A

MLA vs FFRCT

Onuma Y et al. JACC Interv 2013;6:999



Cohort B

Imaging at 3 year
• Advanced bioresorption of BVS (VH / IVUS 

echogenicity)

• Acceptable angiographic late luminal loss 
between 1 and 3 yr (binary 6%)

• Increased MLA (IVUS and OCT)

• Biphasic change of total plaque area

- ↑ bewteen 1 and 2 yr but ↓ between 2 and 3 yr









ABSORB Cohort B
IVUS

Serruys PW et al. Lancet 2009;373:897

Serruys PW et al. EuroInt 2014 e-pub



ABSORB Cohort B

VH-IVUS

Baseline (n=36) 1yr (n=36) 3yr (n=36) p

Dense calcium (%) 30.74±10.11 24.95±8.28 21.84±8.41 <0.001

Necrotic Core (%) 32.10±6.62 30.01±6.29 26.11±5.99 <0.001

Fibrofatty (%) 2.94±2.43 4.23±2.29 6.87±3.66 <0.001

Fibrous (%) 34.22±10.05 40.80±9.60 45.18±9.38 <0.001

Serruys PW et al. Lancet 2009;373:897

Serruys PW et al. EuroInt 2014 e-pub









ABSORB Cohort B ABSORB Cohort A & B

Serruys PW et al. EuroInt 2013;9 e-pub



Image for BRS implantation



Vessel sizing by QCA

Catheterization and Cardiovascular Interventions 88:S38–S53 (2016)



Vessel sizing by IVUS

Catheterization and Cardiovascular Interventions 88:S38–S53 (2016)



Vessel sizing by OCT

Catheterization and Cardiovascular Interventions 88:S38–S53 (2016)



Role of invasive image

Catheterization and Caridovascular Interventions 2016;88:S38-S53



Use of OCT

J J Wykrzykowska, TCT 2016



Patients with CAD Undergoing BVS Implantation (N=1,528)

QCA-guided
BVS implantation

Imaging-guided
BVS implantation

Clinical follow-up at 1, 6, 12 months, and then annually to 5years

*Primary endpoint: target-lesion failure (cardiac death, TV-MI, or ID-TLR) at 1 year

Randomization

BRS QCA vs. Imaging-guided



BRS for ISR lesions: RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



RIBS VI

F Alfonso, TCT  2016



BRS Hybrid technique

J Am Coll Cardiol Intv 2017;10:539–47



BVS Hybrid technique
Involving long lesion

J Am Coll Cardiol Intv 2017;10:539–47



BVS Hybrid technique
Bifurcation Lesion

J Am Coll Cardiol Intv 2017;10:539–47



Antiplatelet therapy for BVS

J Am Coll Cardiol Intv 2017;10:425–37



Antiplatelet therapy for BVS

J Am Coll Cardiol Intv 2017;10:425–37



Antiplatelet therapy for BVS
Minimum Dual-Antiplatelet Therapy duration

J Am Coll Cardiol Intv 2017;10:425–37



Antiplatelet therapy for BVS

J Am Coll Cardiol Intv 2017;10:425–37

Very late Scaffold thrombosis



Antiplatelet therapy for BVS
Event rates and Adherence to DAPT

J Am Coll Cardiol Intv 2017;10:425–37



Antiplatelet therapy for BVS

J Am Coll Cardiol Intv 2017;10:425–37



BVS How Long DAPT?



Unresolved 
Mechanical Issues of BVS  

• Complex lesions; calcified or tortuous,        

long lesion, bifurcation, left main

• Stretchability and fracture 

• Overlapping 

• Side branch 

• Relatively high late loss 



Appropriate Use of Absorb

in Current Practice

Big Vessel >2.5 mm

Young Age <70 years  

Diabetes  

STEMI

Multi-vessel Disease

Long Lesion

Bifurcation (Provisional)

CTO

Appropriate

Bifurcation (2 stents)

Severe Calcification

ISR 

Not Yet



1. Is Imaging guided BRS implantation mandatory ?

2. What are the early results in complex lesions 

compared to those of 2nd Generation DES ? 

3. Is one year DAPT enough ? 

4. Are the long term results really better with Absorb ?  

What do I need to Know to Use the 

Absorb Scaffold Appropriately?



QCA 
Proximal RD

3.7 mm

QCA 
Distal RD
3.0 mm

How to Do QCA guided Absorb ?

P

S

P

3.5x 28 mm Absorb deployed

3.0x 20 mm NC balloon pre-dilation

3.5 mm NC balloon post-dilation for distal 

part and 4.0x 15 mm NC balloon post-

dilation for proximal part



QCA 
Proximal RD

3.7 mm

QCA 
Distal RD
3.0 mm

IVUS RD
4.2 mm

IVUS RD
3.5 mm

How to Do IVUS guided Absorb ?

Exactly Same Procedure !

P

S

P

3.5x 28 mm Absorb deployed

3.0x 20 mm NC balloon pre-dilation

3.5 mm NC balloon post-dilation for distal 

part and 4.0x 15 mm NC balloon post-

dilation for proximal part



Increased Risk of ST

Lipinski et al. JACC CardiovascInterv2016;9(1):12-24



Concept of 

PSP  



BVS Thrombosis Reduced 

with Improved Technique !
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%

)

Patients

Early Experience 369 369 369 369 369

Absorb-specific 292 292 281 217 155

Puricel, S. et l. J Am Coll Cardiol. 2016; 67(8):921–31

Days

Log Rank p=0.023

BRS-specific Protocol

Early Experience
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5
0 100 200 300 400

3.3%

1.0%



Pre-dilation with noncompliant 

balloon, 1:1 with the RVD.  

BVS of the same size 

as the RVD at 10 to 12 atm.

Post-dilation with noncompliant 

balloon with a maximum of 0.5mm 

larger at 14 to 16 atm.

Puricel, S. et l. J Am Coll Cardiol. 2016; 67(8):921–31

P

S

P

Sizing 

Appropriately

Pre-Dilation  

Post-Dilation

Recommended Technique
BVS Specific Protocol



PSP Use by Trial 
(As-Treated Population)

EXTEND 108/772 (14.0%)

ABSORB-II 21/324 (6.5%)

ABSORB-Japan 35/258 (13.6%)

ABSORB-China 32/237 (13.5%)

ABSORB-III 96/1224 (7.8%)



Brugaletta, S., GHOST-EU PSP Analysis, TCT 2016.

Significant Improvement of Outcomes

In GHOST-EU At 1 Year With Completed PSP
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PSP Analysis - TLF At 3-Years 
(Absorb Patients, As-Treated Population)

6.3 %

11.9 % 

5.4 %

11.1 %

0 365 730 1095

Non-PSP 2549 2375 1289 268

Proper Sizing 2261 2125 1195 223

Proper post-dil 365 341 219 24

PSP 297 280 186 20

Non-PSP 

PSP

Proper sizing 
Proper post-dil
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%
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0%

3%

6%

9%

12%

15%

Time Post Index Procedure (Days)

0 180 365 540 730 910 1095

Log-rank p = 0.08

(PSP vs Non-PSP)

0-365 days population: A-EXTEND, A-II, A-Japan, A-China, A-III

366-730 days population: A-EXTEND, A-II, A-Japan, A-China

731-1095 days population: A-II



PSP Analysis – Def/Prob ST At 3-Years 
(Absorb Patients, As-Treated Population)

0 365 730 1095

Non-PSP 2549 2483 1354 291

Proper Sizing 2261 2211 1247 238

Proper post-dil 365 357 227 26

PSP 297 290 192 21

0.8 %

3.4 % 

0.7 %

3.3 %

Non-PSP 

PSP

Proper sizing 
Proper post-dil
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Log-rank p = 0.13

(PSP vs Non-PSP)

0-365 days population: A-EXTEND, A-II, A-Japan, A-China, A-III

366-730 days population: A-EXTEND, A-II, A-Japan, A-China

731-1095 days population: A-II



Stone GW. TCT 2015
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Post-dilatation
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Post-dilatation 
≥14 atm

Absorb

Xience

1-Year ST in Very Small Vessels, ABSORB 3

Impact of Post-Dilatation and Pressure
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RVD <2.25 mm



Why is the high pressure post-dilatation so important? Embedding of 
struts?

Jiménez JM, J R Soc Interface 2014, Serruys P, JIM 2016



Small vessel size issue

• A total of 1248 patients received Absorb scaffolds in the ABSORB Cohort B study (n=101), 

ABSORB EXTEND study (n=812), and ABSORB II trial (n=335)

Serruys P, TCT 2016



Pre-

Dilation

Sizing

Post-

Dilatation

Pre-dilation with NC balloon,  

1:1 matched QCA RVD

Absorb, 1:1 matched 

proximal QCA RVD  

Post-dilation with NC balloon,  

0.5 mm larger size 

(but ≤ +0.5mm, >14atm).  

QCA Guided

Pre-dilation with NC balloon,  

1:1 matched distal RVD

Absorb, 1:1 matched 

distal RVD 

IVUS Guided

IVUS guided Post-dilation

with NC balloon   

AMC PSP

P

S

P



Patients with CAD Undergoing BVS Implantation (N=1,528)

QCA-guided
BVS implantation

Imaging-guided
BVS implantation

Clinical follow-up at 1, 6, 12 months, and then annually to 5years

*Primary endpoint: target-lesion failure (cardiac death, TV-MI, or ID-TLR) at 1 year

Randomization

BVS QCA vs. Imaging-guided



BVS For Long Lesion (≥40mm)



BVS How Long DAPT?



BVS for AMI patients



BVS for Variant Angina



PREVENT Trial

Primary endpoint at 2 years: 
CV death, MI, Hospitalization d/t unstable angina

OCT sub-study/ NIRS sub-study, (300 patients in each arm at 2 years)

Any Epicardial Coronary Stenosis 

with FFR ≥0.80 and with Two of the following

R

1. IVUS MLA ≤4.0mm2

2. IVUS Plaque Burden >70%

3. Lipid-Rich Plaque on NIRS (maxLCBI4mm>315)

4. TCFA defined by OCT or VH-IVUS

BVS+OMT
N=1000

OMT
N=1000

BVS for Vulnerable Plaque



Limitation of first generation BRS

• Larger catheter profile, reduced deliverability

• Thicker and wider struts than metallic DES

• Narrow expansion limits with risk of acute 
fracture

• Issues with scaffold visibility, overlap

• Greater recoil in some lesion

• Active bioresorption with risk of very late 
intraluminal scaffold dismantling

Jochen Wohrle, TCT2017



Hype Cycle for Emerging Technologies

Jochen Wohrle, TCT2017



Strut Thickness in Perspective

Jochen Wohrle, TCT2017



Structure Summary

Jochen Wohrle, TCT2017



New BRSs

J Am Coll Cardiol 2014;64:2541–51



(A) The Igaki-Tamai stent (Kyoto Medical Planning Co., Ltd., Kyoto, Japan)

(B) The ABSORB Bioresorbable Vascular Scaffold (Abbott Vascular, Santa Clara, California) 

(C) The DESolve bioresorbable scaffold (Elixir Medical Corporation, Sunnyvale, California) 

(D) The DREAMS magnesium alloy (Biotronik, Berlin, Germany)

(E) The ReZolve 2 BRS (Reva Medical Inc., San Diego, California) 

(F) The Ideal BioStent (Xenogenics Corp., Canton, Massachusetts) 
J Am Coll Cardiol 2014;64:2541–51



FANTOM II

A Abizaid TCT 2016



FANTOM II

A Abizaid TCT 2016



A Abizaid TCT 2016

FANTOM II



A Abizaid TCT 2016

FANTOM II



A Abizaid TCT 2016

FANTOM II



MeReS-1

A Seth TCT 2016



MeReS-1

A Seth TCT 2016



A Seth TCT 2016

MeReS-1



MeReS-1

A Seth TCT 2016



FORTITUDE

A Colombo TCT 2016



FORTITUDE

A Colombo TCT 2016



FUTURE-I

B Xu TCT 2016



FUTURE-I

B Xu TCT 2016



FUTURE-I

B Xu TCT 2016



FUTURE-I

B Xu TCT 2016



FUTURE-I

B Xu TCT 2016



FUTURE-I

B Xu TCT 2016



Junbo Ge, TCT 2017

XINSORB



Junbo Ge, TCT 201

XINSORB



XINSORB

Junbo Ge, TCT 2017
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