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Strut Material: Poly-L-Lactic acid  
 
Coating Material: Poly-D,L-lactide  
 
Design: out of phase sinusoidal hoops with 
straight and direct links in cohort A and in-
phase hoops with straight links in cohort-B  
 
Absorption products: Lactic acid, CO2 and 
H2o  
 
Drug: Everolimus  

BVS stent (Abbot Vascular)  



Bioresorbable Scaffolds Polylactide Resorption vs. 
Radial Support 

“In a BRS era, the goal is to provide temporary vessel support and then allow the 
physiology to evolve naturally” 



J Am Coll Cardiol Intv 2013;6:914–22 

Meta-Analysis of Everolimus-Eluting Versus Paclitaxel-
Eluting Stents in Coronary Artery Disease. 
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Etiology of DES events beyond 1 year 
Very Late Thrombosis and restenosis 

1. Uncovered stent struts (thrombosis) 

2. Persistent stimulation of SMCs, from adherent fibrin and/or 

loss of normal vessel curvature 

3. Abnormal shear stress form protruding struts and/or loss of 

cyclic strain relief (compliance mismatch) 

4. Chronic inflammation due to late foreign body reactions and 

polymer hypersensivity 

5. Positive remodeling with strut malapposition 

6. Strut fracture 

7. Neoatherosclerosis 







 





 



The ABSORB Clinical Trial Program 
 2011  2012  2013  2014  2015  2016 

ABSORB RCT  
 n = ~2,200 

Enrollment & Follow-Up 

ABSORB Japan  
 n = ~375 

Enrollment & Follow-Up 2 Y 1 Y 

ABSORB China  
 n = ~500 

Enrollment & Follow-Up 2 Y 1 Y 

ABSORB II  
 n = ~330 

2 Y 3 Y 1 Y Enrollment & Follow-Up 

ABSORB FIRST*                                
n = 10,000 

Enrollment & Follow-Up 

ABSORB PHYSIOLOGY            
n = ~35 

2 Y 1 Y Enrollment & Follow-Up 

ABSORB Extend  
 n = up to 1,000 

2 Y 3 Y 1 Y Enrollment & 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 

2 Y 1 Y 

2 Y 1 Y 3 Y 

Total Pts Studied n=131 n~931 n~8,400 n~13,334 n~15,590 n~15,590 
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• The ABSORB Cohort A trial results demonstrated 
the safety of Absorb BVS in 30 patients with single 
de novo native coronary artery lesions. 

• The ABSORB Cohort B trial, a continuation of that 
assessment, enrolled 101 patients at 12 sites in 
Europe and Asia Pacific 

 



Methods 
 

• The patients of the ABSORB Cohort B Trial were 
divided into 2 groups, Cohort B1 (n=45) with imaging 
follow-up at 180 days & 2 years and Cohort B2 (n=56) 
with imaging follow-up at 1& 3 years.  

• A protocol amendment was implemented for a 5 year 
imaging follow up in all 101 patients.  

• The results of the 24/45 patients in B1 who agreed to 
return for 5 year imaging are presented 



Results 1 



Results 2 



Results 3 



1. Evidence from controlled randomized trials 
2. Hard endpoints 
3. Generalizability 
4. Ease of use 
5. Costs (positive cost-effectiveness ratio) 
6. Soft endpoints 

Which factors drive implementation in my 
clinical practice ? 



Single-blind, multicentre, randomised trial,  
2:1 ratio: everolimus-eluting bioresorbable scaffold (Absorb) or 

everolimus-eluting metallic stent (Xience) 
501 patients 



The co-primary endpoints 
1) Vasomotion (change in mean lumen diameter 

before and after nitrate administration at 3 years)  
2) Difference between minimum lumen diameter 

(after nitrate administration) after the index 
procedure and at 3 years. 

….but recognizing the scaffold's widespread use – 70,000-100,000 
implants in use - the ABSORB II investigators decided to "report the 
secondary clinical endpoints at 1 year in order to provide the 
medical community with the first randomized data on the device." 



1) Despite a larger profile (ABSORB: 1.4mm, vs. 
Xience1.1mm), device success was similar 

99% Vs 100% 



2) Acute gain was reduced 
QCA (ABSORB: 1.15mm vs. Xience: 1.46mm) 
Q-IVUS (ABSORB 2.9mm2vs. Xience: 3.6mm2). 

Operator’s behavior 
•Limited expansion of device 
•Fear of scaffold disruption  
•Use of a smaller postdilatationballoon at a 
lower pressure  

Preparation strategy 
•Protocol did not allow use of adjunctive 
device 

Acute recoil  
•Not an issue 

Reduced acute gain  



3) The definite scaffold/stent thrombosis 0.6% (1 acute and 
1 subsacute) in the ABSORB arm vs. 0% in the Xience arm. 



4) Cardiac biomarker rise < 48 hours after the index 
procedure and per-protocol peri-procedural MI did not 
differ between the two arms. 



5) Exercise performance and angina status as assessed by SAQ were 
comparable, however a difference in nitrate use was observed at 6 
months (17.8% vs26.7%, p=0.02)and 12 months (19.5% vs26.2%, 
p=0.09)in favor of the Absorb arm. 



6) 



Registry data 
1) Absorb EXPAND Real-World Registry (TCT 2014) 

2) EXTEND Real World Registry (Eurointervention 2014) 
3) ASSURE Registry (TCT 2014) 

4) Ghost-EU Registry (Eurointervention 2014) 
5) AMC Single Centre Real World PCI Registry (Eurointervention 2014) 

 

Results from 5 studies and  2206 Patients 

Study  
(n) 

Expand  
(187) 

GHOST 
 (1189) 

AMC 
(135) 

Extend  
(512) 

Assure  
(183) 

FU Lenght 
months 

6 6 6 12 12 

Multicenter No Yes No Yes Yes 



Study  
(n) 

Expand  
(187) 

GHOST 
 (1189) 

AMC 
(135) 

Extend  
(512) 

Assure  
(183) 

Age 60.2±11.1 62±11 59±11 62±11 63.5 
Female 24.5% 21% 27% 26% 
Diabetes 17.9% 25% 20% 25% 25.7 
Hypertension 60.8% 74% 50% 65% 82% 
Renal 
impairment 

5.4% 14.9% 8% 

Previous MI 18.8% 25% 29% 27% 
Previous PCI 9.9% 34% 26% 6 

Previous CABG 0 4.6% 2% 

ACS 59.1% 47.4% 53% 35% (UA) 

Patient characteristics 



Procedural characteristics 

Study  
(n) 

Expand  
(187) 

GHOST 
 (1189) 

AMC 
(135) 

Extend  
(512) 

Assure  
(183) 

AHA/ACC 
A/B1/B2/C type 

100 (B2 + 
C)  

22/26.8/23.
6/27.6 

17/16/42/2
5 

41 (B2+C) 13.1/22.2/4
3.4/25.2 

Number of 
stents 

2.16±1.32 1.4 

Stent diameter 3.00±0.44 3.0±0.5 2.7±0.4 

Total stent 
length, mm 

42.8±30.0 32.6±23.0 



Clinical outcomes 

Study  
(n) 

Expand  
(187) 

GHOST 
 (1189) 

AMC 
(135) 

Extend  
(512) 

Assure  
(183) 

Death 4(2.2%)  15 (1.3%) 1 (0.8%) 2 (0.4%) 1(0.5%) 

MI 3 (1.7%) 32 (2.7%) 4 (3%) 15 (2.9%) 3 (1.6%) 

MACE 8 (4.3%) 22 (4.3%) 9 (5%) 

TVF 58 (4.9%) 11 (8.5%) 25 (4.9%) 

ST 2 (2.2%) 25 (2.1%) 4 (3%) 4 (0.8%) 0 
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Regression of acs on Logit event rate
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Regression of AGE on Logit event rate
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Regression of Diabetes on Logit event rate
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Meta regression analysis 



Def/ProbST Ghost-EU registry (1.189 patients)  

Capodanno et al. 



• Underexpansion 

• Multiple Overlap 

• Possible scaffold disruption  

• Malapposition 

• Microenviromental flow turbulence potentially 

caused by the BVS thick struts (~ 150 μm) 

Possible causes of BVS thrombosis 



Update: The Absorb EXPAND Real-World Registry 
A propensity matched comparison of complete 6 months FU 

Diameter up to 4.0 mm, length: > 32 mm, Bifurcations, Calcified lesions, ACS patients 
(non-STEMI), No previous CABG or metallic stent in target vessel 

TCT 2014 



no differences in the incidence of definite or 
probable scaffold/stent thrombosis 

1-Year Clinical Outcomes of Diabetic Patients Treated With Everolimus-
Eluting Bioresorbable Vascular Scaffolds : A Pooled Analysis of the 

ABSORB and the SPIRIT Trials 

JACC Cardiovasc Interv. 2014;7:482-93 



ABSORB Biodegradable Stents Versus Second-Generation Metal 
Stents : A Comparison Study of 100 Complex Lesions Treated Under OCT Guidance 

JACC Cardiovasc Interv. 2014;7:741-5 



 Early outcome after implantation of Absorb bioresorbable drug-
eluting scaffolds in patients with acute coronary syndromes  

150 patients with ACS treated with BVS  
Vs  

103 consecutive patients treated with everolimus drug-eluting stent  



Bioresorbable vascular scaffolds in acute ST-segment elevation 
myocardial infarction: a prospective multicentre study ‘Prague 19’ 

40 patients with STEMI 





Conclusions 

1. Solid physiopathological bases  

5. Optimal deployment 

2. Limited outcome data (long term?) 
3. ST: an issue? 
4. Safe in ACS 
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