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Background
‘ Electrophysiology: studying arrhythmias of the heart

Indications

o Atrial fibrillation

e Heart block

* Symptomatic bradycardia

¢ Sinus node dysfunction
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Background

‘ Electrophysiology: studying arrhythmias of the heart ’

Indications

e Atrial fibrillation

¢ Heart block

e Symptomatic bradycardia
e Sinus node dysfunction

Treatments

* Pacemakers
e Single chamber
¢ Dual chamber
¢ L eadless pacing devices
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Background
‘ Electrophysiology: studying arrhythmias of the heart ’
Indications Treatments Complications
e Atrial fibrillation * Pacemakers e Cardiac dyssynchrony
¢ Heart block * Single chamber e Pacing-induced
* Symptomatic bradycardia * Dual chamber cardiomyopathy
e Sinus node dysfunction e Leadless pacing devices * Tricuspid valve dysfunction
¢ Implant/device
complications
e Lead complications
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Background: Conduction System Pacing (CSP)

CSP utilizes the body’s natural conduction system
opposed to pacing in the myocardium.

Procedural difficulty has limited CSP use in clinical
practice.

CSP is often achieved with a 3830 4Fr lead.

i e v s

Ventricular synchrony is preserved but a
transvenous lead is required.

Fig 1. Image of CSP and 3830 lead.
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Background: Micra Leadless Pacemaker

* Leadless pacemakers (LP) avoid pocket and
transvenous lead complications.

* LPs are useful for patients with severe TR,
limited vascular access, or high risk of infection.

* LPs are placed in the RV septum and do not
9 Bude provide synchronous pacing.

« Survival benefit of LPs versus CSP is unknown.

Fig 2. Diagram of CSP and Micra devices.

Image Credit: Maya Palmer
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Methods
* All patients with Micra LP or CSP implants from Jan 2010 — March
2022 were included.

* Kaplan-Meier survival curves were generated to compare patients
with conduction system and lead-less pacemakers.

* A Cox proportional hazards model was used to assess the association
between various comorbidities with 1 year mortality.
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Results: Patient Characteristics

Variable Conduction System Pacing Leadless Pacing P-value

(3830) (Micra)

N =289 N =196
Age, years 78 (72, 84) 78 (71, 84) 0.7
Sex, Male (%) 44 (49%) 124 (63%) 0.028
BMI 27.8(23.8,32.0) 28.2 (24.7,31.9) 0.9
Coronary artery disease 35 (39%) 90 (46%) 0.3
Valvular heart disease 27 (30%) 48 (24%) 0.3
Heart failure 46 (52%) 104 (53%) 0.8
Diabetes 25 (28%) 67 (34%) 0.4
Hypertension 66 (74%) 156 (79%) 0.4
Atrial fibrillation 56 (63%) 166 (85%) <0.001 ==
Left bundle branch block 14 (16%) 22 (11%) 0.3
Ventricular tachycardia 8 (9%) 5 (3%) 0.03

Minneapolis
@Hurt Toetiaute
Foundation
DISCOVERED HERE p—

s i e e s s

11

@

MinsearoLs
Heanr
InsTrTuTE

Results: Patient Characteristics

Variable Conduction System Pacing Leadless Pacing P-value
(3830) (Micra)
N =289 N =196
Baseline LV ejection fraction 60 (55, 65) 55 (50, 60) 0.007 ==
<35% 2 (2%) 7 (4%)
36-54% 18 (20%) 47 (24%)
255% 69 (78%) 140 (72%)
Chronic kidney disease 40 (45%) 103 (53%) 0.2
stage Ill 28 (31%) 70 (36%) 0.5
stage IV-V 3(3.4%) 38 (19%) <0.001 =
Dialysis 2(2.3%) 23 (12%) 0.010
Post implant
Ventricular pacing 250% 66 (74.2%) 126 (65.0%) 0.2
Paced QRS duration (msec) 141 (123, 152) 171 (158, 184) <0.001 -
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Results
— conduction system pacing — leadless right ventricular pacing
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Fig 3. Survival of leadless vs. conduction system pacing patients.
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Results
— conduction system pacing — leadless right ventricular pacing
1.01 —
20.91
E
3081
80
o
Sory
c
=}
0061 p=0.0034
0.5
0 2 4 6 8 10 12

Time (Months)

Fig 4. Survival of leadless vs. conduction system pacing patients
with baseline EF > 55.
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= conduction system pacing — leadless right ventricular pacing X
Cox Proportional Hazards Model
10 |—\—I Hazard Ratio 95% Confidence P-value
| Interval

209
B Device Type 4.44 0.99, 19.9 0.051
808 (LP)
80
& Age 0.98 0.92,1.03 0.4
Tor
e Sex (male) 1.10 0.40,3.01 0.8
>3
?06] p=0014 Heart Failure 8.19 1.79,3.01 0.007

05 CKD, Stage Il 1.18 0.44,3.18 0.7

0 2 4 6 8 10 12

Time (Months)

Fig 5. Survival of leadless vs. conduction system pacing patients
with baseline EF>55 and CKD stage < 4.
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Limitations and Future Directions
Limitations
 Relatively short retrospective single-center study
* CSP candidacy restrictions
* Selection bias against CSP
Future Work
* Characterize differences in HF between the two cohorts
* Apply Charlson co-morbidity score
* Increase amount and length of follow-up
A ‘ =9) Minneapolis
16
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Conclusions

* Results of this study suggest that CSP improves short-term survival
compared to LP regardless of EF.

* This implies that preservation of ventricular synchrony is
important in our patient population.

* History of HF was particularly impactful on patient survival in the LP
population.

* Aleadless pacemaker capable of pacing the conduction system is
needed.
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Questions?

19

March, 2023

Usefulness of preprocedural computed
tomography in surgical aortic valve sizing

Atsushi Okada, MD, PhD
Research Scholar
Minneapolis Heart Institute Foundation
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Background

* Valve size selection methods are different between transcatheter aortic
valve replacement (TAVR) and surgical aortic valve replacement (SAVR)

SAVR [ES
=
Handle b

Cylindrical end
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Usefulness of CT annulus sizing for SAVR is not understood

21

Hypothesis / Aims

* Hypothesis:

— Applying CT sizing for SAVR would lead to less operator bias and
improved valve selection compared to the conventional sizer method

* Aims:
— Cohort 1 (2019-2021): Retrospectively evaluate the relationship
between CT annulus size and implanted SAVR valve label size

— Cohort 2 (Jun 2022-Dec 2022): Compared CT annulus size and true
annulus size (using Hegar dilators) during SAVR, and the classification of
valve selection

e
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Methods - Cohort 1
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Creating a wirkd without heart and vascular duasse
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Study population

SAVR @ Abbott Northwestern Hospital

2019 -2021

N=371
Excluded
*Previous AoV surgery, N=35
= Aortic root enlargement, N=6
*No preop ECG-gated CT, N=84

SAVR w/preop CT
N=246

Excluded

*Mechanical valves, N=35

*Tissue valves other than Magna/Magna
Ease/Inspiris, N=12

Study population
N=199

O it
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Methods: CT prediction

* CT predicted minimum SAVR size

CT derived I\‘,ﬂa’:y;ggnefg\:: External diameter of the valve
Annulus diameter . (Magna or Magna Ease / Inspiris)
(Stent outer diameter)

19.9 mm or smaller 19 24 / 25 mm
20.0-21.9 mm 21 26 /27 mm
22.0-23.9 mm 23 28 /29 mm
24.0-25.9 mm 25 30/32mm
26.0-27.9 mm 27 32 /34 mm

28.0 mm of larger 29 34 /36 mm

¢ Classification of valve selection
1. SAVR(1predicted > SAVR (CT predicted minimal label size larger than SAVR received)
2. SAVR 1predicted = SAVR (CT predicted minimal label size equal to SAVR received)
3. SAVR 1y redicted < SAVR (CT predicted minimal label size smaller than SAVR received)

o)

Crnating o word it heart and vascur dnesse
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Results — Cohort 1

e
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Cohort 1 (Conventional sizing cohort)

B
o

42%
42%
16%

SAVR.; > SAVR
. - SAVR = SAVR
* SAVR. < SAVR

W
[&)]

w
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CT derived annulus diameter
(perimeter derived), mm

)]
o

19 21 23 25 27 29
SAVR valve label size

Creating a wirkd without heart and vascular duasse
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I e
N =76 N =76 N =28

70 (65, 74) 70 (64, 76) 71 (66, 73) 0.99
[FE  47(61.8%) 48 (63.2%) 17 (60.7%) 0.97
203(1.82,2.16) 2.03(1.88,2.18) 1.97(1.81,2.05) 0.17
37 (48.7%) 36 (47.4%) 10 (35.7%) 0.48
I 560(510,610) 487 (426,555)  408(361,485)  <0.001
26.7(255,27.9) 24.9(233,266) 22.8(215,24.9) <0.001
86 (82, 90) 81 (75, 85) 74(69,79)  <0.001
27.4(26.1,28.7) 25.8(23.9,27.2) 23.6(22.0,25.2) <0.001
1.28(1.22,1.37)  1.26(1.18,1.33)  1.28(1.24,136)  0.33
DI 2021 (1551, 4247) 2244 (1440,3457) 2173 (1044,3146) 0.065
35.0(32.1,37.0) 33.3(30.7,37.0) 32.3(29.5,346) 0.032
23.0(21.3,247)  22.3(204,250) 222(19.6,245) 0.33
30.8(28.5,32.6) 30.8(28.0,33.6) 283(264,30.7) 0.014
36.0(33.0,380) 36.9(33.0,39.0) 342(320,37.1) 0.12

28
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SAVR; > SAVR | SAVR.; = SAVR | SAVR; < SAVR
N=76 N=76 N =28

SAVR valve label size, mm 24.4+2.1 25.5+25 25.2+2.1 0.016

[SAVR valve label size, mm_|
0.003
55(72.4%) 68 (89.5%) 28 (100%)
8 (10.5%) 1(1.3%) 0 (0%)
13 (17.1%) 7(9.2%) 0 (0%)
PR 18(23.7%) 8 (10.5%) 0 (0%)
R 7(92%) 12(15.8%) 12 (42.9%)
8 (10.5%) 1(1.3%) 0 (0%)
R 11(14.5%) 4(5.3%) 1(3.6%)
P 11as%)  13(17.1%) 0 (0%)
A 15(197%)  19(25.0%) 7 (25.0%)
e 226%) 6 (7.9%) 0 (2%)

e P 4(53%) 13 (17.1%) 8 (28.6%)

Foundation®
29

Summary of Cohort 1

* The relationship between CT annulus size and implanted SAVR
valve label size
— showed a large variation

— 42% of cases were classified as SAVR; > SAVR (i.e. CT predicted minimal
label size larger than SAVR received)

* Anatomical factors (larger aortic annulus) and operator
dependency were associated with SAVR.; > SAVR.

O it

Creating 8 wortd without haart and vaseular diase
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Cohort 2
(CT sizing cohort)

o)
31

Cohort 2 (CT sizing)

* Jun 2022-Dec 2022, SAVR for bicuspid aortic disease

* Compared CT annulus size and true annulus sizing using Hegar
dilators during SAVR, and the classification of valve selection

* Results
32 R=0.935 100%
£
11%
€ © SAVRgr > SAVR
< 30 * SAVRg = SAVR
b 80% 2% © SAVRcr < SAVR
g
528
= 60%
£
N
G 26
5
& 40%
=
PRz
5
“
E] 20%
=}
£ 2
©
]
= 0%
Minneapolis =
@Heart Il;':'(itute 20 Cohort 1 Cohort 2
Foundation® 20 22 24 26 28 30 32 (Conventional  (CT/Hegar sizing)

Creating 8 wortd without haart and vaseular diase

CT derived annulus diameter, mm sizing)

32
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Cohort 2 (CT sizing)

* CT-derived annulus size showed strong correlation with Hegar
sizing during SAVR
— Validates that CT sizing corresponds to the annulus size

* Applying CT sizing led to lower rates of SAVR > SAVR

\ / Hlnnﬁpolls

Creatiog o worid without heart and vascuiar dasase

33

Conventional method CT annulus sizing for SAVR
(using sizers during surgery)

Handle =B
Replica end

Cylindrical end
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Association Of Extracellular Volume And Global Longitudinal
Strain Assessment by CT With Post TAVR Outcomes

HIDEKI KOIKE, MIHO FUKUI, AMR IDRIS, VICTOR Y. CHENG, HIROTOMO SATO,
ATSUSHI OKADA, MAURICE ENRIQUEZ-SARANO, VINAYAK NILKANTH BAPAT,
PAUL SORAJJA, JOHN R. LESSER, JOAO L. CAVALCANTE

35

Minneapol Association Of Extracellular Volume And Global Longitudinal Strain Assessment by
peartineuwute | Computed Tomography With Post Transcatheter Aortic Valve Replacement Outcomes

FIGURE 2. Study Workflow TABLE 1. Patient characteristics among the 3 groups
/2021 - 6/2022 :n = 375 Both

Excluded
Lack of delayed imaging datas48, (Difference of FOV, slice numbers)
17,

Hideki Koikes, Miho Fukui¢, Amr Idris#, Victor Y. Cheng®,
irotome Satos, Atsushi Okadas, Maurice Enriquez-Saranos,
inayak anth Bapat® ©, Paul Sorajja® <, John R. Lesser® -,

Jodo L. Cavalcantes
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40(323) 35(398)
105(84.7) 68(77.3)
14(11.3)/1(08)  13(14.8)/3 (3.4)
B(9.1)/24(27.3) 17(13.7)/ 30 (24.2) 17 (19.3)/ 32 (36.4)
0(0.0 648 5(5.7)

ed
Poor image for LV strain 9, (poor functional CT image)

MAIN FIGURE
41 (466) 70(56.5) 50 (56.8)
247(159,330)  266(102.384]  355(236,523) <0001

Echocardiogri
%)

1260 5 52137 oot
1. None: ECV < median and GLS < median gerzpe gzasio o ; o
372412 4293153 291154 0018

| 2. Either. ECV 2 median or GLS 2 median

081(070.004]  0B2[071.084  0.73[060,088 <0.001
METHODS \ d / 3.Both: ECV > median and GLS > median

399(308.465]  400[320.450] 365[208.440] 0160
6(68) 15(12.1) 16(18.2) 0072
10(11.4) 12(97) 16(18.2) 0.169
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All cause mortality Composite outcomes

os dos

H H TABLE 2. Cox hazard analysis for clinical outcomes

5';“' g“ Composite oulcomes

§os fos Univara

5 1. Non: Refersn ¥ R HR(95% CI) _ pualve HR(95% CI) _ pvalue

%‘” 2 Emar W (94 1, 230 (0787 841 50,146 ‘E” e 2 G HR (957 CI). 3811 232353, p=0.025 Age (years) 1.05(0.99-1.10)  0.086 Age (years) 105(1.00-1.10)  0.035

E | 20 Soom e 0 3431001000000 £ | —— 3 o W (9 Oy 152636364 0, 0008 7 282(137.581) 0005 AF 254 (140-461) 2
oo o0 !

STSPROMscore 118 (1.06-132) 0003 STSPROMscore  1.17(1.06-1.30)

T 2
o s o 1 ] o s 0 " » 098(003310) 0989 AVAindex 0.14(001322) 0218

Followup (month) Fotlow up (month) 087(0.94099) 0037 AV mean gradient 097 (0.84-0.99 2
e—— AeR— 133051047 053 MRomods 224 (110459) .

RESULTS b b * P o W b 232(1.00540) 0050 TR moderate 312(157621) 0001
Median CT-ECV and LVG - ” = 3 » [ « . 0SB(096-101) 0.136 LVEF(CT) 097 (0.95098) <0001

ching the threshold as 104(098-1.10) 0230 LVGLS (CT) 109(103-1.14) 0001

TABLE 3. Cox hazard multivariable analysis 111 (101-122) 0030 ECV 1.16(1.08-1.25) <0.001
Multivariable model for all-cause mortality Multivariable model for composite
HR (95% CI) _p.value HR (95% CI) povalue
STSPROM scare 116 (1.06-1.32) 0.003 AF 202 (1.10-3.73) 343(1.13-104) 0,030
LVGLS+ECV STSPROMscore  1.06 (0.93-1.21)
None Ref. Rel. MR 2 moderate 1.46 (0.66-3.23) 0.347
Either 220(0.72-6.75) 0.169 |vGLS+ECV
2.71(0.85861) 0090 None Ref. Ref.
Either 450 (102:1981)  0.047
Both 11.07 (25647.91)  0.001

Ref.
230 (0.75-7.04)
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Minneapolis Association Of Extracellular Volume And Global Longitudinal Strain Assessment by

HeartInstitute |  Computed Tomography With Post Transcatheter Aortic Valve Replacement Outcomes

BACKGROUND
Myocardial extracellular volume (ECV) and left ventricular global
longitudinal strain (LVGLS) associate with post-transcatheter aortic valve
replacement (TAVR) outcomes.

We aimed to evaluate whether the combination of these parameters
could be leveraged by a comprehensive computed tomography
angiography (CTA) assessment, and help in the risk stratification of a
contemporary cohort of predominantly low-risk patients undergoing
TAVR interventions.

METHODS

Consecutive patients with severe aortic stenosis who underwent TAVR
CTA assessment with pre-contrast and 3-minute-delayed acquisitions for
ECV measurement were included between 01/2021 and 06/2022.
Dedicated software for post-processing of CTA-derived ECV and CTA-
LVGLS was used (Figure 1). Clinical and imaging characteristics were
collected from chart review. All patients received commercially approved
TAVR devices. All-cause mortality and composite outcomes defined as
cardiac death and heart failure hospitalization (HFH) were collected.

FIGURE 1. CT-ECV and LVGLS Assessment

ECVr = (1-haematocrit) * (AHU,,,/AHUy000)

Ziostation2®
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FIGURE 2. Study Workflow
1/2021-6/2022 : n = 375

TABLE 1. Patient characteristics among the 3 groups

Excluded
= Poor image for LV strain 9, (poor functional CT image)

1. None: ECV < median and GLS < median
2. Either: ECV 2 median or GLS > median
3. Both; ECV 2 median and GLS = median

39

17 (19.3)
30 (34.1)
6(6.8)
20 (22.7)

51(41.1)
55 (44.4)
15(12.1)
40 (32.3)
71(80.7) 105 (84.7) 68 (77.3)

10 (11.4) 14 (11.3)/1(0.8) 13(14.8)/3(3.4)
8(9.1)/24 (27.3) 17 (13.7)/ 30 (24.2) 17 (19.3)/ 32 (36.4)
0(0.0) 6(4.8) 5(5.7)

41 (46.6) 70 (56.5) 50 (56.8)
247[1.59,3.30)  266[1.92,3.84]  3.55[2.36,5.23)

43 (48.9)
51 (58.0)
14 (15.9)
35 (39.8)

Intracardiac leads/CRT
Prior CABG (%) / PCI (%)
Prior valve surgery
NYHAZ Il

STS PROM score

None Either Both
Exdtl’:f:nl delayed imaging data=48, (Difference of FOV, slice N =88 N =124 N =88 p.value
Lk ety (otfeenceciron 7852 10.9 796973 821269 0.035
o Amyloidosis=1, oy e of iew 29.1(258,33.3] 29.9(26.1,347] 27.6[24.1,31.3]  0.009
N= 309 43 (48.9) 66 (53.2) 56 (63.6) 0.126

<0.001
0.006
0.168
0.051
0.388
0.270
0.147
0.089
0.139
<0.001

Echocardiographic variables

64.1+6.0
421+88
37.2£129
0.81[0.70, 0.94]
39.9(30.8, 46.5)
6 (6.8)
10 (11.4)

58.1%10.7
424130
4294153
0.82[0.71, 0.94]
40.0(32.0, 45.0]
15(12.1)
12 (9.7)

50.5+13.7
34.1+£103
429+ 154
0.73 [0.60, 0.86]
36.5[29.8, 44.0]
16 (18.2)
16 (18.2)

LVEF (%)
LVSVi (ml/im?)

LAVi (ml/m?)

AVA (cm?)

AV mean gradient (mmHg)
MR 2 moderate (%)

TR 2 moderate (%)

<0.001
<0.001
0.018
<0.001
0.160
0.072
0.169

1682 (1273, 2383] 2052 (1353, 2799] 1918 [1278, 2544]
141.0 [118.5, 159.2] 166.2 [136.0, 195.8) 178.2 [140.0, 205.9)
712457 61.0%13.0 4711121
-23.7[-256,-22.0] -20.2[-236,-169] -152[-18.1,-10.9]
75.1(656,85.3]  86.1[73.3,97.0]  87.5(77.30, 99.2]
26.1[24.9.27.0)  28.6[26.3.31.5]  32.8[30.6.35.0)

LVEDV (ml)

LVEF (%)

LVGLS (%)

LV Mass index (g/m?)
ECV (%)

0.125
<0.001
<0.001
<0.001
<0.001
<0.001

TABLE 2. Cox hazard analysis for clinical outcomes
All-cause mortality Composite outcomes
Univariable Univariable
o HR (95% Cl)  p.value HR(95% Cl)  p.value
Age (years) 1.05(0.99-1.10) 0.086 Age (years) 1.05(1.00-1.10)  0.035
AF 2.82(1.37-581) 0.005 AF 254 (1.40-461) 0.002
STS PROM score 1.18 (1.06-1.32) 0003 STSPROMscore  1.17(1.06-1.30)  0.002
AVA index 0.98(0.03-31.0) 0989 AVAindex 0.14(0.01-3.22) 0.218
AV mean gradient 0.97 (0.94-0.99) 0037 AV mean gradient  0.97 (0.94-0.99) 0.012
MR 2 moderate  1.33 (0.51-347) 0566 MR 2 moderate 2.24(1.10-4.56) 0.026
TR2moderate  2.32(1.00-540) 0050 TR 2 moderate 3.12(1.57-6.21)  0.001
LVEF (CT) 0.98 (0.96-1.01) 0.136 LVEF (CT) 0.97 (0.95-0.98) <0.001
LVGLS (CT) 1.04 (0.98-1.10) 0.230 LVGLS (CT) 1.09 (1.03-1.14)  0.001
ECV 1.11 (1.01-1.22) 0030 ECV 1.16 (1.08-1.25) <0.001
LVGLS+ECV LVGLS+ECV
None Ref. Ref. None Ref. Ref.
Either 2.30(0.75-7.04) 0.146  Either 5.38 (1.23-23.53) 0.025
Both 3.43 (1.13-104) 0.030  Both 15.26 (3.63-64.2) < 0.001
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41

1. None: ECV < median and GLS < median
2. Either: ECV 2 median or GLS z median
3.Both: ECV 2 median and GLS = median

All cause mortalit TABLE 3. Cox hazard multivariable analysis

10 o e Multivariable model for all-cause mortality Multivariable model for composite outcomes
i, HR (95% CI) p.value HR(95% Cl)  p.value
; STS PROM score  1.18 (1.06-1.32) 0.003 AF 2.02 (1.10-3.73) 0.024
500 LVGLS+ECV STSPROMscore  1.06 (0.93-1.21)  0.401
For None Ref. Ref. MR2moderate 146 (0.66-323) 0347
P iEEel o  oniasasn om0 e
[ra = 3 Both: HR (95% Cl), 343 (1.1 o . o . ° :

00 Either 4,50 (1.02-19.81) 0.047

1 14 5
o 5 o To prevent co-linearity, these variables were chosen 11.07 (2-56 47.91 ) 0.001
Follow up (mont}
Number at risk
188 80 56 25
2 124 116 75 33
3 88 m 54 22

CONCLUSION

Baseline comprehensive CTA assessment of ECV and GLS is feasible and
provides independent association with 1-year post-TAVR cardiovascular
outcomes in a contemporary, and predominantly low-risk cohort.

Future studies in emerging TAVR cohorts should explore the incremental role of
these imaging biomarkers for improving risk-stratification, timing of intervention
and tracking response to treatment.

MORIAL
CONVENTION
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Disclosure of Relevant Financial Relationships

[, Spyridon Kostantinis DO NOT have a financial interest/arrangement
or affiliation with one or more organizations that could be perceived as a
real or apparent conflict of interest in the context of the subject of this

presentation.
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Background

Coronary calcification is common and
often increases the difficulty of chronic

total occlusion (CTO) percutaneous

coronary intervention (PCI)

Minneapolis GRAND Brilakis ES. Manual of chronic total occlusion interventions: a step-by-step

poe:':&;r‘lisotli:ute ROUNDS approach. 34 Edition: Academic Press, 2023.

23 of 42



MHIF Cardiovascular Grand Rounds |
March 27, 2023

Monesesle,, | GRAND

Fou.lmiatiorrwt ROUNDS

Goal

To examine the impact of calcium on the procedural techniques and

outcomes of CTO PCI in a large multicenter registry

PROGRESS-CTO USA Sites

Global Coordinating Center: Chairman/Pl: E. S. Brilakis; Global Director: B.V. Rangan;

ing in 101 p

University of Washinglon, Seattie, WA
OGRESs, L. Azzalini, K. Keamney
< N

oY

Providence Heart institute, Portiand, OR
. Wollmuth, M. Wison, R.Son

NCT02061436

Historical Sites:

1. Appleton Cardiology, WI

2. Banner Samaritan, AZ

3. Columbia, NY

4. VA North Texas Health Care System, TX

5.  MidAmerica Heart Institute, Saint Luke’s
Hospital, MO

6. Peace Health Cardiology, WA

7. Piedmont Heart Institute, GA

8. Torrance Memorial, CA

9. Minneapolis VA Medical Center

10. Memorial Hospital, Jacksonville, FL

11. Oklahoma VA Medical Center, OK

12. Providence Hospital, Waco, TX

13. Trinity Medical Center WNY, Buffalo, NY
14. Tulane University, LA
15. Uni ity of Texas

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS

Minneapolis Heart Institute, MN Henry Ford, Mi
N. Burke, E-S. Brilakis. K. Alaswad; M. Basir

Database Managers: Judit Kar yi, Spyridon K Bahadir Si k, Ath

Operational Support: Olga Mastrodemos

Project Impact: Data from 13,556 cases at 69 participating centers, 10 countries USA Sites
icati 164 conference presentations

| Betn Israel Deaconess MC, MA
RW. Yen; H. Tamez

Horthwestern University, Bluhm Cleveland Clinic, OH
J. Knatri

Oklahoma Heart Institute, Tulsa, OK Centennial Summit,

n Medical Center

Massachusetts General Hospital, MA
F. Jafter

University Hospilal, Case Hospital, CT
Western RU, OH ¥. Abmad, J. Sreenivasan, ¥. Jamil

Yale University! Yalz New Haven |
M. Cosia, H. Bezerra,

| Maimonides MC, NY
Tne Christ Hospial, OH [ ——— B.A. Malik
ong, 4. Reginelt, J. Frizzell

Sar g VAN ang U, ca. | "o Conee of o Rockies,CO
E. Mahmud, M. Patel

i,
F. Forouzandeh
upmC, PA Wellspan York Hospital, PA
SL Vincent Heart Center, IN C. Toma, AJ. Conrad Smith | | S.Benton Jr.; R. Davies
™. Kourany |

Carolina East HC, NC
D. Jessup, M. Groove, Alex R. Kirby
Tristar Hospitals, TN:
Emory Hospital, GA WellStar Health System, GA

Parkridge Medical Centars W, Jaber, H. S: 2. Shaikn
8. Jefferson, T. Patel

Saint Thomas Heart Hospital, TN
Baylor Plano, TX 1. Kerrigan, E. Haddad |
S. Pouluri 2

TexasHealth | Baylor Heat and

Houston Methodist, TX
A, Shah
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oﬁRESS

%, PROGRESS-CTO International Sites

The Netherlands.

Russian Republic I

. L M
30"‘" 0. Krestyaninov, D. Khelimskil

Amr, JW. Juke
i, lukema Turk

ey
+  Kocaeli Acibadem Hospital

Canada
St Boniface General Hospital

s. Gorgulu
+ Marmara University
i

B. Elbarouni, M. Love K. Tigen
« London Health Science Center itouzis + Ondokuz Mayis University
L. Ybarra, R Bagur + Henry DurantHospital Y. Sadek
. :o;l::- S;K:;::“ Center, Newfoundland V. Tzifos, A. Kolyviras « Selcuk University
. Hall, (mutawa Earet Lebanon M. Aygul
Pk, « Alzahraa |+ Memorial Bahcelievier
Frisenll Hospital, Hospital
A Ef Guindy Lebanon 0. Goktekin
A. El Say
ﬁu;&;““ - . StGeorge | Kingdem of Bahrain India
R Shasba Hospital Mohammed Bin Khalifa | ThePromed
Nadlooal Heart A.Maalouf | Cardiac Center 2"“'!'
Institute Ao
Y. Sadek

HemeiEsiie | GRAND

Foundation' ROUNDS

Statistical analysis

» Categorical variables are presented as percentages and compared

using Pearson’s chi-square test or Fisher’s exact test.

» Continuous variables are presented as mean + SD or as median
(interquartile range [IQR]) and compared using the Student’s t-test and

the Wilcoxon rank sum test.

* A 2-sided p value of 0.05 was considered to indicate statistical

significance.

Heweistie | ORAND

Foundation’ ROUNDS
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Classification of Coronary Calcification
None: No radiopacity

ACC/AHA
Type A Lesion
Mild: Faint radiopacities noted during cardiac :
cycles
Moderate: Dense radiopacities noted during . 1
cardiac cycle before contrast ;
ACC/AHA

injection.

Type B Lesion

Severe: Dense radiopacities noted on both
sides of the arterial wall (“tram- 3
track”) without cardiac motion before |

contrast injection.

Smith SC Jr, Feldman TE, Hirshfeld JW Jr, Jacobs AK, Kern MJ, King SB IIl, Morrison DA, O’Neill WW, Schaff HV, Whitlow

H(I;"ar:??lgggillsute GRAND PL, Williams DO. ACC/AHA/SCAI 2005 guideline update for percutaneous coronary intervention: a report of the American
Foundation’ ROUNDS  Cotlege of Cardiology/American Heart Association Task Force on Practice Guidelines (ACC/AHAISCAI Writing Committee

to Update the 2001 Guidelines for Percutaneous Coronary Intervention).Circulation. 2006;113:e166-e286.

51

Results

* N=12,344 CTO PCls

= Moderate/severe calcium

» 44 centers

= None/mild calcium

+ 2012-2022

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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Table 1. Baseline clinical characteristics
. Me— ———n
 nssMTAT% n=6597,58%
Age (years) 67 £13 62 £ 10 <0.001
_ 82% 81% 0.366
_ 92% 87% <0.001
_ 48% 38% <0.001
G 92% 80% <0.001
Priormti 44% 45% 0.062
_ 40% 19% <0.001
_ 66% 60% <0.001
e 31% 26% <0.001
weFe 49413 51413 <0.001
Cerebrovascular disease 1% 9% <0.001
_ 18% 1% <0.001

Minneapolis GRAND CABG: coronary artery bypass grafting; LVEF: left ventricular ejection fraction; MI:
Heart Institute
Foundation ROUNDS myocardial infarction; PCI: percutaneous coronary intervention.

Table 2. Angiographic characteristics

“RCA 55% 51%
Lo 25% 27%
ek 18% 20%
Ocolusion length (mm) 3523 28+ 19 <0.001
Proximal cap ambiguity 41% 30% <0.001
Prior attempt to open CTO - 21% 17% <0.001
JCTOscore 3.0+ 1.1 19412 <0.001
PROGRESS-CTO score 14511 11£1.0 <0.001

CTO: chronic total occlusion; J: Japan; LAD: left anterior descending; LCX: left

Minneapolis
Heart Ir’::?titute GRAND circumflex; PROGRESS-CTO: prospective global registry for the study of chronic total

Foundation® ROU N DS

occlusion intervention; RCA: right coronary artery.

27 of 42



MHIF Cardiovascular Grand Rounds |
March 27, 2023

Table 3. Procedural characteristics
e Meemeeean lommwonn
. n=5747,47%  n=6507,53%
Crossing sirategies used <0.001
AW 85% 90%
Reograde 40% 24%
“ADR 27% 16%
_ 60% 42% <0.001
_ 138 (94, 195) 95 (64, 137) <0.001
_ 53 (33, 81) 35 (22, 56) <0.001
_ 2.4(1.3,4.1) 2.0 (1.1, 3.5) <0.001
_ 210 (150, 300) 210 (150, 300) 0.932
\Wasstdevie 6% 2% <0.001

Minneapolis . i : ” D 5 1 . b o .
Heart Ilg:tilute GRAND ADR: antegrade dissection and re-entry; AK: air kerma; AW: antegrade wiring; IVUS:

Foundation® ROUNDS intravascular ultrasound; LV: left ventricular.

Lesion preparation for calcified lesions

8%

71%

7%
Balloon angioplasty was the -
most common lesion o

4%
preparation technique for . it - -
moderate to severe calcified 2% L
lesions (76.1%) " l

o Rotational Laser Angi Ipt Intr | Orbital ath tomy

atherectomy lithotripsy

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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Moderate/severe calcium None/mild calcium

= AWE = Retrograde =ADR = None

Final crossing strategy

p=<0.001

ADR: antegrade dissection and re-entry; AWE: antegrade wire escalation.

Procedural outcomes
100% p<0.001 p<0.001

90% I 89.5% o 88.8%

80%

70%

60%

50%

40%

30%

20% p<0.001

10% 29% 129

9
. Technical success Procedural success MACE

Moderate/severe calcium None/mild calcium

Hciznar:'?iar?:giilsute GRAND MACE: major adverse cardiovascular events.

Foundation’ ROUNDS
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. . .
In-hospital complications
p<0.001
%
8.4%
6%
5%
4%
p<0.001 22k
3% 29%
p<0.001
2% 1.7%
1.2% p<0.001 p=0.018
1% 0.8% =0.009
7% Lo P p=0.922 p=0.588 o
o 0.3% -
uak [ | 0.1% LeROCh 0.1%0.1% .
0% - R | ——
MACE Death Acute M| Re-PCI Stroke Emergency Tamponade Perforation
CABG
= Moderate/severe calcium ™ None/mild calcium

Minneapolis CABG: coronary artery bypass graft; MACE: major adverse cardiovascular events;
Heart Institute GRAND ry artery bypass g j

Foundation’ ROU N DS MI: myocardial infarction; PCI: percutaneous coronary intervention.

Multivariable predictors of technical success
predict f technical
Odds ratio (95% Cl) p-value
Age (10 years) el 0.92 (0.85-0.99) 0.029
Men s 0.77 (0.63-0.94) 0.010
Hypertension = 063 (0.48-0.82) 0.0008
Congestive heart failure gl 097 (0.83-1.13) 0.681
Prior MI gl 0.89 (0.77-1.04) 0.143
Prior CABG as 092 (0.78-1.08) 0.305
Peripheral arterial disease ag 0.78 (0.64-0.93) 0.008
LAD CTO target vessel = 1.34 (1.11-1.61) 0.002
I Calcification (moderateﬂsevere)l ag! 0.74 (0.63-0.86) 0.0001
Proximal vessel tortuosity (moderate/severe) g 0.86 (0.74-1.01) 0.059
Proximal cap ambiguity L 0.44 (0.38-0.51) <0,0001
Distal cap at bifurcation hgl 0.66 (0.58-0.77) <0.0001
Interventional collaterals i 177 (1.53-2.01) <0.0001
0 1 2 3
Odds Ratio
+—  Lower Technical Success  Higher Technical Success —

Minneapolis - - . ; e M- .
Heart Ir':sotilute GRAND CABG: coronary artery bypass grafting; CTO: chronic total occlusion; MI: myocardial

Foundation’ ROU N DS infarction; LAD: left anterior descending artery.

30 of 42



MHIF Cardiovascular Grand Rounds |
March 27, 2023

Multivariable analysis on MACE
Odds ratio (95% CI) p-value
Age (10 years) [ 1.30 (1.09-1.55) 0.002
Men e—| 0.64 (0.44-0.92) 0.017
Diabetes melitus o 083 (0.45-0.89) 0.009
Congestive heart failure boe 1.73 (1.24-2.42) 0.001
Peripheral arterial disease ——q 128 (0.86-1.91) 0.236
I Calcification (moderate/severe) e 216 (1.50-3.10) <0.0001
Proximal vessel tortuosity (moderate/severe) F—— 1.08 (0.76-1.54) 0.657
Proximal cap ambiguity f—e—o 143 (1.03-1.99) 0.034
Interventional collaterals ——A 142 (1.01-2.01) 0.047
0 1 2 3
Qdds Ratio
+— Lower MACE  Higher MACE —

Hle"a';??r':sotli'?ute GRAND MACE: major adverse cardiovascular events.

Foundation' ROUNDS

Limitations
+ Observational study without adjudication of clinical events by an independent
committee

* Quantitative coronary angiographic analyses were not performed.

+ CTO PCls in the PROGRESS-CTO registry are performed at dedicated, high-
volume CTO centers with experienced operators, limiting the generalizability of

the findings to centers with limited CTO PCI experience.

Hemrcibotiote | ORAND

Foundation’ ROUNDS
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Conclusion

Moderate/severe calcification was present in 47% of CTO lesions

and was associated with:
* higher utilization of the retrograde approach and ADR
* lower technical and procedural success rates

* higher incidence of in-hospital MACE

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS
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Background

OZHYT xhtwj OPEN-CLEAN score

Variables Points
CABG 1
Occlusion length Occlusion length

Using good collateral images, Occl.Length

colateral
CTO segment P~ try to measure “true” distance | O <20mm (0) 20 to <60 mm
-

-
true occlusion length

of occulusion, which tends tobe | [0 =20mm (1)
N : 260 mm 2
shorter than the first impression.
point  Ejection fraction <50%

Age
50 to <70 1
Morino Y et al. Predicting successful guidewire crossing through chronic total occlusion of
=70 2

native coronary lesions within 30 minutes: the J-CTO (Multicenter CTO Registry in Japan)
score as a difficulty grading and time assessment tool. JACC Cardiovasc Interv. 2011;4:213- CalcificatioN
21. -

Minneapolis G RAN D Hirai T et al. Development and validation of a prediction model for angiographic perforation during chronic totalocelusion

Heart Institute
Foundation® ROUN DS percutaneous coronary intervention: OPEN-CLEAN perforation score. Catheter Cardiovasc Interv. 2022 Feb;99(2):280-285.
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Goal

* Patient and angiographic characteristics associated with longer
CTO lesions

* Impact of occlusion length on the outcomes of CTO PCI

Hoart instit GRAND

Fot.lm!miorr"rte ROUNDS

PROGRESS-CTO USA Sites

Global Coordinating Center: Chairman/Pl: E. S. Brilakis; Global Director: B.V. Rangan;

Database Managers: Judit Kar yi, Spyridon K inis, Bahadir Si k, Ath

Operational Support: Olga Mastrodemos

Project Impact: Data from 13,556 cases at 69 participating centers, 10 countries USA Sites
ing in 101 publicati: 164 conference presentations

Beth Israel Deaconess MC, MA
Minneapolis Heart institute, MN Henry Ford, Mi fulvivac; firame

N. Burke, E.S. Briakis b K. Alaswad: . Basir
Northwestern University, Bluhm

Providence Heart institute, Portiand, OR Cardiovascular stuts, IL

L Wollzuth, M. Wilson, R.Sobn . Sci K. Benzuly, J. Fiah

University of Washinglon, Seattie, WA
OGRESs, L. Azzalini, K. Keamney
< N

oY

Massachusetts General Hospital, MA
Cleveland Clinic, OH F. Jatior
Lli Yale University! Yalz New Haven

o1 S University Hospital, Case Hospital, CT
Kettering Health Network, OH ‘WesternRU, OH Y. Ahmad, J. Sreenivasan, Y. Jamif
N. Reddy M. Cosia, H. Bezerra, T
Maimonides MC, NY
NCT02061436 The Christ Hospital, OH oy o B.A. Malik

J. Kong, .. Reginel, J. Frizzell AR k .
uPMC, PA Wellspan York Hospital, PA
S.Benton Jr.; R. Davies

Medical Center of the Rockies, CO St Vincent Heart Center, IN C. Toma, A.J. Conrad Smith
San Diego VAMC and UCSD, CA | 4 pomg, P. Dattilo G.0r, M. Kourany
E. Mahmud, M. Patel

X . . CAVHS, AR Carolina East HC, NC
Historical Sites: B. Uretsky. D. Jessup, M. Groove, Alex R. Kirby.
T Hospitals, TN:
1. Appleton Cardiology, WI gm-cn:m-w-mnmm Tulsa, OK e Emory Hospital, GA ‘ WellStar Healih System, GA
andwane = 3
2. Banner Samaritan, AZ 8 4 BT G W. Jaber, H. Samady A Sheikh
3. Columbia, NY === Saint Thomas Heart Hospital, TH |
4. VA North Texas Health Care System, TX S, Pouluri KeTRen, £ Hauae
5. MidA.merica Heart Institute, Saint Luke’s TexasHealth | Baylor Heatand |
Hospital, MO N. Abi-Rateh,
. Khoueiry
6. Peace Health Cardiology, WA
7. Piedmont Heart Institute, GA Houston Methodist, TX
8. Torrance Memorial, CA L
9. Minneapolis VA Medical Center

10. Memorial Hospital, Jacksonville, FL

11. Oklahoma VA Medical Center, OK

12. Providence Hospital, Waco, TX

13. Trinity Medical Center WNY, Buffalo, NY
14. Tulane University, LA

15. Uni ity of Texas n Medical Center
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oﬁRESS

%, PROGRESS-CTO International Sites

The Netherlands.

Russian Republic I

. L M
30"‘" 0. Krestyaninov, D. Khelimskil

Amr, JW. Juke
i, lukema Turk

ey
+  Kocaeli Acibadem Hospital

Canada
St Boniface General Hospital

s. Gorgulu
+ Marmara University
i

B. Elbarouni, M. Love K. Tigen
« London Health Science Center itouzis + Ondokuz Mayis University
L. Ybarra, R Bagur + Henry DurantHospital Y. Sadek
. :o;l::- S;K:;::“ Center, Newfoundland V. Tzifos, A. Kolyviras « Selcuk University
. Hall, (mutawa Earet Lebanon M. Aygul
Pk, « Alzahraa |+ Memorial Bahcelievier
Frisenll Hospital, Hospital
A Ef Guindy Lebanon 0. Goktekin
A. El Say
ﬁu;&;““ - . StGeorge | Kingdem of Bahrain India
R Shasba Hospital Mohammed Bin Khalifa | ThePromed
Nadlooal Heart A.Maalouf | Cardiac Center 2"“'!'
Institute Ao
Y. Sadek
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Statistical analysis
» Categorical variables are presented as percentages and compared using
Pearson’s chi-square test or Fisher’s exact test.

* Continuous variables are presented as mean + SD or as median (interquartile
range [IQR]) and compared using the Student’s t-test and the Wilcoxon rank

sum test.
* A2-sided p value of 0.05 was considered to indicate statistical significance.

* Long lesions defined as lesions with length 220 mm and short lesions were

defined as lesions with length <20 mm

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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Results

+ 10,335 CTO PCls

CTQ lesion length:

. Short (= 20 mm)
. Long (= 20 mm)

» 42 centers

* From 2012 to 2022

Memeifsitee | GRAND

Foundation’ ROUNDS

Table 1. Baseline clinical characteristics
Variable P value
Age (years) 64.2 +10.2 64.5+10.5 0.331

82.5% 78.2% <0.001
BMI (kg/m2) 30.5+6.3 30.3+6.3 0.082
Diabetes mellitus 45.3% 37.6% <0.001
Hypertension 90.1% 87.5% <0.001
Dyslipidemia 88.7% 78.6% <0.001

45.7% 42.5% 0.004
Prior CABG 32.7% 19.5% <0.001
Congestive heart failure 29.3% 26.2% 0.002
LVEF (%) 49.6 +13.2 52.2+12.2 <0.001
Peripheral arterial disease 15.0% 11.2% <0.001

Minneapolis GRAND CABG: coronary artery bypass grafting; LVEF: left ventricular ejection fraction; MI:
Heart Institute
Foundation® ROU N DS myocardial infarction; PCI: percutaneous coronary intervention.
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CTO Target Vessel

57.3%

23.4%

17.3%
Vessel diameter (mm) 29+05
Proximal cap ambiguity 39.7%
Side branch at the proximal cap 56.9%
Blunt/no stump 60.0%
Moderate/severe calcification 50.3%
Moderate/severe proximal 31.4%
tortuosity

Table 2. Angiographic characteristics

Variable
n=7208, 70% n=3127, 30%

43.5%
32.3%
21.8%

28+0.5 <0.001
22.8% <0.001
51.6% <0.001
35.9% <0.001
34.9% <0.001
21.6% <0.001

CTO: chronic total occlusion; J: Japan; LAD: left anterior descending; LCX: left

Minneapolis
Heart Ir’::titute GRAND circumflex; PROGRESS-CTO: prospective global registry for the study of chronic total

Foundation ROUNDS

occlusion intervention; RCA: right coronary artery.

78.6%
5.0%
15.5%

Successful crossing strategies
a7.7%
14.8%
22.8%
[-None | 14.7%

IBal.loon undilatable CTO 9.5%
esion

12812 179
47.1[28.8, 73.2]
2t 1
2101150, 500

Table 3. Procedural characteristics

n=7208, 70% n=3127, 30%

<0.001
93.5%
1.2%
4.0%
<0.001
74.6%
8.1%
8.2%
9.2%
6.3% <0.001
91[60, 134] <0.001
32.2[20.2, 51] <0.001
1.7[0.9, 2.9] <0.001
200 [140, 270]

Minneapolis GRAND  ADR: antegrade dissection and re-entry; AK: air kerma; AW: antegrade wiring; IVUS:

Heart Institute

Foundation ROUNDS intravascular ultrasound; LV: left ventricular.
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Procedural outcomes
Procedural Outcomes: Long vs Short Lesions

100% p < 0.001 p < 0.001
91.8% 90.3%

o
84.4% 819%

80%

60%

40%

20%
p < 0.001

34% 199
0%

Technical Success Procedural Success In-hospital MACE

CTO lesion length: Il Long =20mm) [ Short (< 20 mm)

E%EEZ'E?M QSSHBS MACE: major adverse cardiovascular events.

In-hospital complications

8%

6% p =0.007
5.15%

% 3.87%

2%

~ p = 0.448 p = 0.008
= p=0.009
p=0.113 ey

" p = 0.627 p=0627 p=1 0.84% 0.84%

0.49%
20.26% -o‘ze% 0.35%

Death Acute MI Repeat PCI Stroke Emergency CABG Pericardiocentesis Perforation Dissection/Thrombus

0.20%0.13%  0.20%0.13%  0.07% 0.06%

0%

CTO lesion length: [l Long (z20mm) [l Short (< 20 mm)

Minneapolis CABG: coronary artery bypass graft; MACE: major adverse cardiovascular events;
Heart Ir':_sotilute GRAND y FIEFEED ]
Foundation® ROUNDS MI: myocardial infarction; PCI: percutaneous coronary intervention.
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Success and MACE by lesion length
Technical success rates by CTO length MACE rates by CTO length
trend p-value <0.001 trend p-value <0.001
100% 8%
93.37%
89.50%
86.06%  g4.25%
. o
a0 80.28% 79.05% 81.10%
6%
° 5.49%
[
P
2 60% o
o ©
2 s
2 W 4% 3.81%
° Q .
g 0% = 3.28% 3.06%
g 2.39% 2.50%
= 0
2 158% I
20%
0% 0%
0-10 mm 10-20 mm 20-30 mm 30-40 mm 40-50 mm 50-60 mm 60+ mm 0-10 mm 10-20 mm 20-30 mm 30-40 mm 40-50 mm 50-60 mm 60+ mm
Lesion length Lesion length

Hemeifioee | CRAND

Foundation' ROUNDS

L - = = -
ogistic Regression Analysis
Technical success MACE

Characteristic OR 95% Cl p-value Characteristic OR 95% Cl p-value
Occlusion length (10 mm) ] 091 088094 <0001 lOcc\us\on length (10 mm)l n 108 102115 0012
Age (10 years) ] 091 085098 0014 Age (10 years) = 120 1.03,1.41 0022
Gender (male) ] 074 061,090 0.002 Gender (male) = 057 041,079 <0.001
BMI (kg/m2) [ ] 099 098, 1.00 0,079 Hypertension ] 110 067,191 07
Hypertension L] 0.60 0.46,0.78 <0.001 Dyslipidemia L 0.81 0.54,1.25 03
Congestive heart failure L 095 0.82,1.11 06 Smoking (current) L] 0.71 0.48,1.04 0.086
Prior MI L] 0.84 073,097 0.017 Left ventricular ejection fraction n 099 0.98, 1.01 03
Prior CABG n 101 0.86,1.18 =09 Congestive heart failure: n 135 0.95,1.90 0.090
Peripheral arterial disease L] 084 0.70,1.02 0.069 Cerebrovascular disease L) 1.32 0.87,1.96 02
Proximal cap ambiguity ] 064 054076 <0001 Peripheral arterial disease n 125 085 180 02
Side branch at the proximal cap L] 083 0.71,0.96 0015 Proximal cap ambiguity L] 122 0.85,1.76 03
Blunt/no stump L] 075 063,089 0.001 Blunt/no stump L) 093 065,135 07
Vessel diameter (mm) L] 150 131,172 <0.001 Vessel diameter (mm) L] 0.96 073,127 08
Calcification (moderate/severe) L] 0.76 065, 0.88 <0.001 Calcification (moderate/severe) L] 177 1.29,244 <0.001
Tortuosity (moderate/severe) L] 077 066, 0.89 <0.001 Tortuosity (moderate/severe) L] 123 0.90, 1.66 02
Refrograde strategy used n 065 056,076 <0.001 Refrograde strategy used [ 159 114,221 0.006

Hieg:??r?sot"sute GRAND MACE: major adverse cardiovascular events.
Foundation’ ROUNDS
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Limitations
+ Observational study without adjudication of clinical events by an independent
committee.

* Core laboratory analysis of the study’s angiograms was not performed.

 The operators in the PROGRESS-CTO registry are more experienced in
performing CTO PCI, potentially limiting the external validity of the study’s

results.

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

Conclusions

* Long CTO lesions (=20 mm) made up 70% of CTO PCls in our registry

« Comorbidities and complex angiographic characteristics were more

common in patients with longer occlusions

« Advanced crossing techniques were more frequently required in long
CTOs

* Long lesions were independently associated with lower technical

success, and increased incidence of complications

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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