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BVS: the promise of a golden tube and
plaque regression

Plague regression

Golden tube

Restoration of
vasoreactivity



The great tragedy of science - the
slaying of a beautiful hypothesis
by an ugly fact.

Thomas Huxley



Percutaneous coronary intervention with everolimus-eluting
hioresorbable vascular scaffolds in routine clinical practice:

early and midterm outcomes from the European multicentre
GHOST-EU registry
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Seven trials with BVS including 5,583
patients

Study Device used Latest Primary
fup endpoint

ABSORB BVS vs CoCr-EES 3 years l-year LLL
China

ABSORB Il BVS vs CoCr-EES 4 years 3-year vasomotion

ABSORSB Il BVS vs CoCr-EES 3 years 1l-year TLF

ABSORB BVS vs CoCr-EES 3 years 1-year TLF
JAPAN

AIDA BVS vs CoCr-EES 2 years 2-year TVF

EVERBIO Il BVS vs PtCr-EES vs 2 years 9-month LLL
BES

TROFI I BVS vs CoCr-EES 2 years 100% (STEMI) 6-month healing
score
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Summing up meta-analyses

No significant difference in mortality.

Increased rates of stent thrombosis
with BVS.

Increased rates of Ml with BVS (driven
by higher rates of target vessel-related
MI).

Higher rates of TLF and ischemia
driven TLR Iin some, but not all meta-
analyses (depending on fup duration).

Greater in-device late lumen loss.



BVS vs metallic DES: 2-year outcomes

A BVS Relative risk Relative risk (95%C1) E

Cuarte e N Coentei® N (log scale) Target vessel myocardial infarction
e —————————————— Absorb China 2(0-8)

DOCE: Absorb | 57) . 275 (0.96-7.85)
Absorb China lc_x (4-2) 11(4-6) 7 - Absorb Il ¢ 32 (4.8) 3 154 {1¢

Absorb ) 26(7:9) x 7(43) Absorb Japan 3 (50) 1 3(23)

Absorb 1N ) ) S2(77) 3 AIDA ) 30 (3-3) - 2.49)
Absorb Japan 17 61 5(38) EVERBIO Il

Events (%)

il Q o0 A 0(0-0)
AlDA 91(9-8) 2 78 (85) 202 3(32) : 066 (0-11-3-86)

EVERBIO Il 16 7 13(163) 8 1.2 43 Overall DL 187 (5-8) 74(32) 1.64 (1.25-2-14)
TROFI I 3(32) : 3(32) ¢ 100 {0-21-4.83) (P=0%, p=0.7746)

Overall DL 304(95-4) 3217 169(7-4) 2299 1-29 (1:07-1-55) Overall M-H 1.68(1:29-219)
(F=0%, p=0.8504)

Overall M-H 1-29 (1-08-1-56) F

B Ischacmia-driven target lesion revascularisation

Absorb China 8(34) 6(25)
Definite or probable device thrombosis 3(18
Absorb China 2(0-8) 237 0(00)
Absorb Il 5(15) 5 0(0-0)
Absorb |11 24 (1-9) 5(0-8)

Absorb Japan 8(31) 2(1-5) : ) EVERBIO 1! 11(24 3)
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AIDA 1(34) 8(09) /5-6-36) TROFI Il 2(21)

EVERBIO I 1(13) 7 0(0-0) C Overall DL 169(53) 32 90(3.9)
TROFIN 2(21) : 1(1-0) 2-02(0-19-21-92) (P<0%, p=0-9887)

Overall DL 73(2:3) 16 (0:7) 2:99 (1-73-5-15) Overall M-H 1-40 {1-09-1-B0)
(P=0%, p=0:8219)

Overall M-H 335(1.96-5.72)
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Favours Absorb BVS  Favours EES

Ali et al; Lancet 2016



Three-Year Outcomes With the Absorb

Bioresorbable Scaffold

Individual-Patient-Data Meta-Analysis From the ABSORB
Randomized Trials

* Time to event curves to elucidate the
temporal sequence of events.

* Multivariable analyses to identify
Independent predictors of outcomes.

* Consistency of treatment effect across
subgroups of patients

Ali et al; Circulation 2018



Target lesion failure (%)

Target-vessel Ml (%)

IPD from 4 ABSORB trials and 3,389 pts

. BV'S
~— CoCr-EES

HR [95% CI] = 1.40 [1.11, 1.78]

HR [95%

p=0.001

Device thrombosis (%)

BvVsS
CoCr-EES

HR [95% CI] = 3.79 [1.72, 8.36)
p=0.0002

Cll=1.75[1.27, 2.41]
P<0.0001

Ischemia-driven TLR (%)

BVS
CoCr-EES

HR [95% CI] = 1.46 [1.06, 2.02]
P=0.01

Ali et al; Circulation 2018




— BVS
CoCr-EES

— BVS
~w— CoCr-EES

20%—
HR [95% CI) = 1.40 [0.98,2.01) | HR [95% CI] = 2.43[1.30, 4.55)

pr0.03 p=0.002

HR [95% CIj=2 11 [0.92, 483 | HR [95% CI] = NA
pe0 046 p=0.0004

Target-vessel Ml (%)
Device thrombosis (%)

— BVS

~— CoCr-EES CoCr-EES

25%—

20%—
HR [85% C1] = 1.23 [0.90, 167] HR [85% CI} = 1.52 [1.08,2.13]

p=0.12 p=0.006

HR [85% Ci]= 1.24[0.76,2.04] | HR [95% CI] = 1.67 [1.11, 2.53]
35 p=0.007

Target lesion failure (%)
Ischemia-driven TLR (%)

Ali et al; Circulation 2018




Increased 1-year rates of thrombosis
and Ml

-
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Consistency between direct and indirect estimates of
1-year stent thrombosis for CoCr-EES vs. BMS

Odds Ratio IV
Log (odds ratio) S8E  Weight  Random, 85% CI
Definite stent thrombosis
Direct estimate 4427 0519 24%  0.24(0.000.60) il
Indirect estimate 4421 0359 67.6%  0.24(0.12-0.49) - -
Total (95% C1) 100.00% 0.24 (0.14-0.43) o
Test for overall effect Z=4.82 (p<0.00001)
Definite or probable thrombosis
Direct estimate 0968 0377 A% 0.38(0.18-0.80) —
Indirect estimate 41422 0304 606%  0.33(0.18.0.53) -{
Total (95% CI) 100,00% 0,35 (0.22-0.55) <>
Test for overall effect Z=4.48 (p<0.00001) e
11 1 1
IV = inverse variance 0.001 b ' 10

SE = standard error

Favors CoCr-EES Favors BMS
Palmerini T et al. Lancet2012



36 months

e =

Otsuaka et al; Circ Cv Int 2016



Independent predictors of TLF and
device thromboisis

Relative risk [95%ClI] P value

3-year cumulative

Target lesion failure

Pre-procedure RVD {@m VS. 22.25@ 1.44 [1.14,1.81]

Diabetes present 1.41[1.15,1.73]

Prior coronary interventions 1.41[1.15,1.73]
BVS (vs. CoCr-EES) 1.37 [1.09, 1.72]
Number of target lesions (2 vs. 1) 1.33 [1.03, 1.71]
Current tobacco use 1.25[1.00, 1.57]
ABSORB China vs ABSORB lII 0.50[0.33, 0.76]

Device thrombosis

BVS (vs. CoCr-EES) 3.95 [1.80, 8.67]
Diabetes present 2.71[1.62, 4.54]

Pre-procedure RVD (€2.25 mm vs. 22.25 mm 1.90 [1.09, 3.32]




ABSORB IV design

2,604 pts with SIHD or ACS

ABSORB BVS

N=1,296

Post-dil: 1:1, NC balloon, 216 atm strongly recommended

Compared to ABSORB llI:
Troponin pos ACS, thrombus
and 3 lesions included

1 - 3 target lesions w/RVD
2.5-3.75 mm and LL £24 mm

Randomize 1:1

Stratified by diabetes and ABSORB llI-like vs. not

BVS technique:

Pre-dil: 1:1; NC balloon recommended
Sizing: IV TNG; QCA/IVUS/OCT strongly
recommended if visually estimated RVD =2.75 mm
and 2.5 mm device intended; <2.5 mm ineligible!

Xience EES

N=1,308



Subgroup analysis for TLF

Subgroup

% (niN)

Absorb BYS
(N=2164)

XIENCE
(N=1225)

Relative Risk
[95% CIT

P value
Interaction™

Pre-procedural variables

Age

Sex

Current smoking

Hypertension

Hyperlipidemia

Diabetes

Prior MI

Prior intervention

Presentation

No of target lesions

P2Y12 loading

RVD

< median (63 yrs)
=z median

Female
Male

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

ACS
Stable CAD

.1
2

Clopidogrel/fticlopidine

Prasugreliticagrelor

< median (2.65 mm)
= median

47.6% (1610/3384)
52.4% (1774/3384)

27 5% (932/3384)
T2.5% (2452/3384)

23.1% (781/2384)
76.9% (2603/3384)

T4 6% (2524/3384)
25.4% (860/3384)

70.6% (2390/3384)
29.4% (994/3384)

30.2% (1020/3382)
69.8% (2362/3382)

21.6% (727/3361)
78.4% (2634/3361)

33.7% (1141/3382)
66.3% (2241/3382)

32.5% (1100/3383)
67.5% (2283/3383)

94.8% (3207/3383)
5.2% (176/3383)

77.0% (2560/3323)
23.0% (763/2323)

50.9% (1716/3372)
49.1% (1656/3372)

11.1% (107/968)
12.4% (136/1101)

11.1% (63/570)
12.0% (180/1499)

14.3% (66/463)
11.0% (177/1606)

12.1% (187/1546)
10.7% (56/523)

12.4% (183/1470)
10.0% (60/599)

13.9% (87/626)
10.6% (155/1462)

13.7% (59/430)
11.2% (181/1623)

14.5% (103/712)
10.3% (140/1357)

11.2% (71/632)
12.0% (172/1436)

11.6% (226/1956)
15.0% (17/113)

11.2% (173/1549)
13.6% (67/492)

12.9% (139/1077)
10.5% (104/988)

7.9% (45/571)
8.4% (50/596)

8.8% (28/318)
7.9% (67/849)

7.6% (21/278)
8.3% (74/889)

9.6% (82/856)
4.2% (13/311)

8.5% (69/811)
7.3% (26/356)

12.6% (44/348)
6.1% (51/835)

12.1% (30/247)
7.1% (65/915)

12.4% (45/362)
6.1% (49/803)

7 7% (31/405)
8.4% (64/762)

8.2% (91/1108)
6.8% (4/59)

7.9% (72/9086)
8.1% (19/234)

11.3% (65/573)
5.1% (30/589)

1.29 [0.93, 1.80]
1.45[1.06, 1.97]

1.80]
2,1.91]

[0.77
[1.1

1.18
1.46
1.81[1.13, 2.89]
1.26 [0.97, 1.63]

1.20 [0.94, 1.53]
256 [1.42, 4.67]

[0.75, 1.48]
[1.22,2.25]

[0.82, 1.58]
[1.17,2.20]

1.35[1.07, 1.70]
1.97 [0.69, 5.61]

1.33[1.02, 1.73]
1.66 [1.02, 2.70]

1.12 [0.85, 1.47]
1.96 [1.32, 2.90]




Long-term safety of bioresorbable scaffolds: insights from
a network meta-analysis including 91 trials

A BVS vs. comparators
Control OR (95% Crl)

BVS ]
PES
BMS
SES
PtCr-EES
R-ZES
E-ZES
BP-8ES
Dual DES
CoCr-EES
BP-EES
H-SES

Favowrs BYS F@vours control

Kang et al; Euroint 2017



Stent Thrombosis Network Meta-analysis
Primary EP: ARC Definite ST (FU through 2 years)

49 RCTs, 50,844 pts

Consistency between direct and indirect estimates of
1-year stent thrombosis for CoCr-EES vs. BMS

Odds Ratio IV
Log (odds ratio) SE = Weight Random, 95% CI

Definite stent thrombosis
Direct estimate -1.427 0519 32.4%  0.24(0.09-0.66) —{—
Indirect estimate -1.421 0.359 67.6%  0.24(0.12-0.49) —
Total (95% CI) 100.00%  0.24 (0.14-0.43) <>
Test for overall effect Z=4.82 (p<0.00001)
Definite or probable thrombosis
Direct estimate -0.968 0377 39.4% 0.38 (0.18-0.80) —
Indirect estimate -1.122 0.304 60.6%  0.33(0.18-0.53) —
Total (95% CI) 100.00%  0.35 (0.22-0.55) <>
Test for overall effect Z=4.48 (p<0.00001)

| | |

IV = inverse variance 0.001 ko'l 1 12
Sl = sz e Favors CoCr-EES Favors BMS

Palmerini T et al. Lancet 2012



Long-term safety of bioresorbhable scaffolds
a network meta-analysis including 91 trials

BMS

2 PES
. (N=2070) . (N-14,956)

!

S _ SES

Dual SES
(N=2,335) "

f "‘.\‘(N=22.101)

Y’
H-SES . {y EZES
N=2,622) " “ (N=9,261)

e N

BP-BES f \
(N=9,764) & CoCr-EES
O (N=22 885)
RZES :
PtCr-EES
(N=5,546) BP-EES (N=3 105)
(N=940) '

Kang et al; Euroint 2017
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Between comparison variation in effect

Odas Ratio

A

B
o
=

C

_'.

Quds Ralie

modifiers

SeveraModerate 30:70

SevereModarate 3070

Sevare/Modarate 2070

SevereMedearate 30:70

Severe/Maderate 70:30

Severe/Moderate 70.30

SevereMederate 70.30

SevereModerate 70:30

Qgds Ratie

Severe/Moderate 30.70

Severe/Maderate 50:50

Severe/Moderate 30.70

Severe/Moderate 50.50

Severa/Moderate 70:20

Severa/Moderate 5050

Severa/Moderate 70:20

Severe/Maederate 5050




Scaffold Thrombosis After Percutaneous
Coronary Intervention With ABSORB
Bioresorbable Vascular Scaffold

A Systematic Review and Meta-Analysis

Michael J. Lipinski, MD, PuD, Ricardo O. Escarcega, MD, Nevin C. Baker, DO, Hadiya A. Benn,
Michael A. Gaglia, Jr, MD, MSc, Rebecca Torguson, MPH, Ron Waksman, MD

417 records ' [ 61 additional records |
identified through identified through other |
\database searching | sources

449 records after 361 records-
\dupllcates removed excluded

j_

88 records assessed '34 abstracts
as abstracts excludod

l 28 full-text articles

\54 full-text articles ::(:ll;:::o:uzat:e

|lassessed for gllglbﬂlty i Feports, or lack of
(our endpointdata |

26 sources included)
in meta-analysis




Potential problem

Individual Small Trial

Meta-analysis of several
such trials

If all the trials have
the same systemic
bias, all we have
done is to tightenthe| 45 -3 -1 0 15 3 45

confidence intervals! Absolute Difference




Scaffold Thrombosis After Percutaneous
Coronary Intervention With ABSORB
Bioresorbable Vascular Scaffold

A Systematic Review and Meta-Analysis

Michael J. Lipinski, MD, PuD, Ricardo O. Escarcega, MD, Nevin C. Baker, DO, Hadiya A. Benn,
Michael A. Gaglia, Jr, MD, MSc, Rebecca Torguson, MPH, Ron Waksman, MD

Definite or Probable Scaffold Thrombosis

BvVS DES

Study o Subgroup _ Events Total Events Total Weight M-H, Random, 85% CI

1.8.1 RCT

ABSORE Il 3 328 D 154 4.9%
EVERBIO Il 1 78 0 180 42%
Subtotal (95% C1) 407 324 8.14%
Total events 4 0

Heteroganaity: Tau® = 0.00; Chi* » 0.07, df = 1 (P = 0.80); ¥ = 06
Test for oversll effect 2 = 1,37 (P = 0.17)

1.8.2 Non-RCT

ABSORB EXTEND 812 2 812 17.9%
BVS EXAMINATION 290 4 200 28.1%
BVS-RAI 122 6 441 22.0%
Costopouios et 3l a2 0 8z

Gan et &t 150 3 103 8T
Matiesini of af 35 0 n
PRAGUE-19 40 0 57 A%
Subtotal (95% C1) 1541 1826 90.9%
Total events 15

Hateroganeity: Tau* = 0,00; Chi* =208, df = 4 (P =0.72); F=0%
Tes! for overall effect: Z = 1.84 (P = 0.07)
Total {95% CI) 1948 2150 100.0%
Total events 27 15

Heterogeneity: Taw® = 0,00, Chi* =2.72, df = 8 (P = 0.84), F=0%
Test for ovarall effect Z » 2.16 (P = 0.03)

Test for subaroup differences: Cni* = 0.56, of = 1 (P =0.45), ' = 0%

Odds Ratlo

3.53(0.18, 68.66)
£.21[0.25, 154.27)
4.58 [0.52, 40.51)

4.02 (0.85, 18.04)
177 [0.51. 811}
183 [0.48, 7.42)

Net estimable
D21 (020, 4.17)
Not estimable

4.37 [0.17, 108.97)

1.91 [0.96, 3.80)

2.06 [1.07, 3.98)

Odds Ratlo
M-H, Ranilom, S5 C)

—r——

-

a1 10
Favours BVS Fawours DES

Myocardial Infarction

Bvs DES

Study or Subgroup Events Total Events Total Weight

Odds Ratio
MM, Random, 85% CI

CreseMark

Odds Ratio
M-H, Random, 85% C|

141RCT

ABSORB Il 15 329 2 188 3%
EVERBIO Il 1 78 1180 2.6%
Subtotal (85% Ci) 407 324 1186%
Tolsl events 16 3

Heterogeneity: Tau’ = 0.00; Chi*= 0.16,dt = 1 (P = 0.89) P = 0%
Tast for overak effect: Z =181 (P=0.07)

1.4.2 Non-RCT

ABSORB EXTEND 2 812 812 425%
BYS EXAMINATION 5 290 290 12.3%
BYS-RAI 122 441 16.2%
Costopoulos et al 73 @«

Gorl et & 150 103 12.0%
Matiesini et al 35 31 1.9%
PRAGUE-19 40 J &7 34%
Subtotal (95% Cl) 1541 1826 B2.4%
Total events ar 50

Heterogensity: Tau*= 0.00; Chi*= 146, dt=5(P=092) I*=0%
Tes! for overal effect: Z = 2.70 (P = 0.007)

Total (95% C1) 1948

Total events &3 33
Heterogenelty: Tau®= 0.00; Chi*= 224, dI =T (P =095} F=0%
Test for overal effect: Z = 3.15 (P = 0.002)

Test for subgroun diferances: Cht = 0,81, df = 1 (P =0.43), I* = 0%

2150 100.0%

38710.87,17.13]
2.06[0.13, 33.46]
3.37 (0.81, 12.50]

229115, 4.56]
1.51 [0.42, 5.41)
2.05[0.67.6.24]
Net estimable
1.03 [0.28,3,75]
2741011, 69.72]
298 (0,26, 33.66)
1.9374.20, 3.10]

2.06 [1.34, 3.22)

<>
<>

0.01

t +
01 10
Favours BVS Favours DES




Conclusions

There are 7 RCTs and at least 15-meta-analyses
comparing BVS versus metallic DES (CoCr-EES or
PtCR-EES).

Meta-analyses differ for design (IPD vs aggregate
data), number of studies included (4-7), summary
statistics, lenght of fup (2-4 years).

Notwithstanding the limited number of studies and
the potential of duplicate results, meta-analyses
have provided complimentary information that have
enriched our knowledge on the relative safety and
efficacy of BVS vs. metallic DES.

Summary evidence suggest no difference in
mortality between the two devices, but higher rates
of ST and TV-related Ml and TLR with BVS
compared with metallic DES.



