Current CTO Algorithm
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Patient Flow Chart

Patients enrolled in the Japanese CTO-PCI Expert Registry: 9,424 consecutive patients
From January 2014 to December 2017

Outside Japan 3,346 patients

CTO-PCl in Japan: 6,078 patients

2 CTO lesions in one procedure 73 patients
Inadequate anatomical indication 111 patients
Unanalyzable lesion 3 patients
Inappropriate data of patient/lesion background 48 patients

Current Study Population: 5,843 patients

Antegrade approach Retrograde approach
4,239 patients 1,604 patients

iry antegrade approach Primary retrograde approach
4,281 patients 1,562 patients

TCTAP & AP VALVES Tanaka H et al. JACC 2019;19:2392.



Selected CTO

Antegrade GW success
3,204 patients

Antegrade GW failure
1,077 patients

Rescue retrograde
981 patients

Retrograde success
689 patients

Retrograde failure
292 patients

Re-switched to antegrade
194 patients

Rescue retrograde
GW success 831 patients
Technical success 802 patients

Strategies

Primary retrograde approach
1,562 patients

Retrograde success
1,291 patients

Retrograde failure
271 patients

Switched to antegrade
271 patients

Primary retrograde approach
GW success 1,385 patients
Technical success 1,349 patients
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Overall (N . 5.8243)

Primary Antegrade (n

Procedural Characteristics

= 4. 281)

Primary Retrograde (n « 1,562)

GW success
Technical success
Procedural success
Stent size
2.5 mm
2.5-2.9 mm
3.0-32. 4 mm
=3.5 mm
Total stant langth, mm
Number of stents
GW manipulation time, min
Procedural time, min
Contrast volume, mlL
Reasons for technical failure
GW did not pass
Device did not pass
Poor runoff of distal artery
Major side branch occlusion
Others
In-hospital adverse outcomes
MACCE
Death
Procedure-related death
Non—-procedure-related death
Unknown
Stroke
Myocardial infarction
Acute stent thrombosis
Emergent CABG
Emergent PCI
Other complications
Coronary embolism
Coronary perforation
Cardiac tamponade
Complication of puncture site

Contrast-induced nephropathy

5,420 (92.8)
5,291 (950.6)
5,218 (89.3)

382 (6.5)
1,088 (18.86)
1,670 (28.6)
1,977 (33.8)
62.6 4 30.0

2.1 =+ 0.9
60 (23-120)
140 (91-205)

215.3 + 100.9

552 (9.4)

425 (7.3)

29 (0.5)

&2 (1.2)

22 (0.4)

26 (0.4

88 (1.5
18 (0.32)
1T (0.0)
15 (0.3)
2 (0.0)
11 (0.2)
58 (1.0)
11 (0.2
2 (0.0)
7 (0.1)

10 (0.2)
222 (4.0)
22 (0.4
88 (1.5
324 (5.5)

4,035 (94.3)

1,385 (88.7)

3,942 (92.1)

1,349 (86.4)

2,900 (91.1)

1,218 (84.4)

328 (7.7)
220 (20.6)
1,218 (28.5)
1,329 (31.0)
58.3 =+ 28.6

2.0 = 0.9
40 (17-90)
120 (B1-120)

54 (2.5)
208 (13.3)
452 (28.9)
648 (41.5)
74.4 + 30.5
2.4 =+ 0.9

113 (72-170)
190 (145-255)

209.8 == 99.4

230.171 == 103.5

239 (7.9)

213 (13.6)

248 (5.8)
22 (0.5)
48 (1.1)
16 (O.4)
18 (0.4)

52 (1.2)
11 (0.32)
1 (0.0
8 (0.2)
2 (0.0)
8 (0.2)
31 (0.7)
7 (0.2
1 (0.0)
& (O.1)

“4 (O.1)
119 (2.8)

177 (11.3)
7 (0.4)
20 (1.32)
&6 (0.4)
8 (0.5

36 (2.3)
7 (0.4)
O (0.0)
7 (O.4)
0 (0.0)
2 (0.2)
27 (1.7)
4 (0.3)
1 (O.1)
1 €O.1)

6 (0.4)
113 (7.2)

11 (0.3
SO (1.4)
216 (5.0)

11 (0.7)
28 (1.8)
108 (6.9)

Values are n (24), mean == SD, or medlan {(Interquartile range).

GW = guidewire; MACCE =— major adverse cardlac and cerebrovascular evenlts; other abbreviations as in
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Table 1.
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Frequency Distribution of GW Manipulation Time

120 180 240 300 360
Guidewire Manipulation Time (min)

Tanaka H et al. JACC 2019:;19:2392.




Frequency Distribution of Successful GW Crossing Time
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Univariate and Multivariate Analyses of Technical Success

Multivariate

Univariate

OR

95% Cl

95% Cl

p Value

Diabetes

Chronic hemodialysis

Prior CABG
Prior PCl
Reattempt

CTO length 220 mm

Side branch at proximal cap
Ostial location
Severe lesion calcification

Tortuosity of CTO lesion

Morphology cf proximal cap, no stump

0.80
0.40
0.53
0.72
0.63
0.48
0.78
0.56
0.31
045
0.60

0.67-0.96
0.31-0.53
0.40-0.69
0.59-0.88
0.51-0.77
0.40-0.58
0.64-0.95
0.40-0.78
0.24-0.39
0.37-0.54
0.49-0.74

0.77-1.12
0.44-0.80
0.48-0.89
0.69-1.06
0.58-0.93
0.45-0.68
0.64-0.98
0.58-1.23
0.29-0.50
0.46-0.69
0.52-0.83

0.437
0.001
0.007
0.153
0.008
<0.001
0.032
0.394
<0.001
<0.001
<0.001

Cl = confidence interval; OR = odds ratio; other abbreviations as in Table 1.
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Univariate and Multivariate Analyses of Successful Antegrade

GW crossing in Primary Antegrade Approach

Univariate

Multivariate

95% (I

95% Cl

In-stent occlusion
CC grade =1
Reattempt

Severe lesion calcification

Tortuosity of CTO lesion

CTO length =20 mm

Morphology of proximal cap, no stump

Bifurcation at exit point

Ostial location

Non-LAD CTO

Contralateral collateral

Mean distal reference diameter <3.0 mm
Side branch at proximal cap

Proximal tortuosity

TCTAP & AP VALVES 2020

2.31-3.83
2.29-3.80
0.39-0.56
0.45-0.83
0.43-0.60
0.37-0.49
0.49-0.69
0.65-0.92
0.47-0.591
0.72-0.97
0.68-0.90
0.97-1.31
0.85-1.16
0.79-1.04

3.10-5.36
1.10-1.50
0.40-0.58
0.54-0.96
0.47-0.68
0.35-0.48
0.48-0.73
0.73-1.06
0.58-1.22
0.71-1.02
0.82-1.11
0.90-1.25
0.86-1.23
0.94-1.30
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Univariate and Multivariate Analyses of Successful GW
crossing after CC Crossing In Primary Antegrade Approach

Univariate Multivariate

95% Cl

95% ClI

In-stent occlusion

CC grade =1

Reattempt

Severe lesion calcification

Tortuosity of CTO lesion

CTO length =20 mm

Morphology of proximal cap, no stump

Bifurcation at exit point

Ostial location

Non-LAD CTO

Contralateral collateral

Mean distal reference diameter <3.0 mm
Side branch at proximal cap

Proximal tortuosity
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0.21-0.81
0.41-0.98
0.62-1.56
0.14-0.40
0.25-0.61
0.32-0.94
0.67-2.01
0.45-1.26
0.34-1.35
0.51-1.45
0.61-1.52
1.23-2.99
0.47-1.22
0.72-1.72

0.22-1.03
0.39-1.01
0.55-1.46
0.13-0.41
0.27-0.80
0.31-1.01
0.66-2.29
0.43-1.32
0.40-2.05
0.76-2.94
0.79-2.13
0.97-2.55
0.34-1.06
0.52-1.41
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Novel Algorithm for Treating CTO

Assessment of chronic total

High probability of antegrade passage occlusion (CTO) lesion
Japanese Multicenter CTO Registry
(J-CTO) score of O

In-stent occlusion
Primary antegrade approach Primary retrograde approach

o At least 1 variable
Reattempt
CTO length, 220 mm ,
CTO entry type; no stump*
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