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How | really feel about this debate......

Mashayekhi VS.
T




/0 y/o male with angina

* Hx of HTN, HLD, prior Ml s/p BMS to LAD in 2010 now
with angina on walking 3-4 blocks- responds to rest and
SL NTG. Pain ongoing for 6 months.

e Echo: EF 60%

* Meds: Aspirin, Atorvastatin 40 mg, Metoprolol 100 mg,
Amlodipine 5 mg, imdur 60 mg



/70 y/o male with stable angina
Cardiac Cath

* CTO of LAD (ISR)

* Proximal cap blunt

* Distal cap clear with a
pranch

* Long occlusion but
Intrastent

* Septal collaterals (Grade 3)




CTO PCI of the LAD is Indicated Because.....

No contemporary trial of stable CAD (ISCHEMIA, COURAGE,
BARI 2D, FAME 2) has shown a differential benefit of

revascularization in those with proximal LAD disease c
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CTO PCI of the LAD is Indicated Because.....

Double Jeopardy

Plague rupture in the donor artery
will result in an Ml In that territory
and In the collateral territory it

supplies

WeII . the best way to prevent plaque rupture in the donor
artery is treatment aimed at the donor artery (GDMT/PCI)



There is nothing “vulnerable” in a CTO lesion




CTO PCl is Indicated Because.....

* CTO PCI will improve survival

* CTO PCI will improve other cardiovascular
events

* CTO PCI will improve symptoms



CTO PCl is Indicated Because.....

* CTO PCI will improve survival



Observational Studies of CTO PCI Show
Lower Mortality

15,046 patients with MVD who underwent _
PCI with EES from the NYS registry UK Central audit database

No CTO PCl success
CTO PCl success in 21 vessels

Attempted but failed
Complete Revasc

Incomplete
Revasc

Complete Revasc
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0 ¢ 1 15 2 25 3 3.5 4
Follow-Up Time (Years)

Failure 4240 3103 2224 1447
Success 10199 8840 6401 4174

2.0

Follow-up (Years)

Bangalore et al. Am J Cardiol 2020;125:362-369 George S et al. J Am Coll Cardiol. 2014



CTO PCIl and OQutcomes

Limitations of Observational Studies

Selection bias
= Confounding by indication
= Immortal time bias/lead time bias

Performance bias
Detection bias
Attrition bias



EURO-CTO Trial

No difference in clinical endpoints

396 (of original 600 planned) patients randomized 2:1 to PCI vs. OMT (87% success rate)

Primary safety endpoint @ 36 months:

100 CV death and non-fatal Ml

90
Log rank p = 0.32
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36 Months

At risk OMT 137 128

PClI 259 233 ardiovascular ®

3-year CV death (PCI vs.
OMT)= 2.7% vs. 1.5%;
P=0.42

CV death rate in the OMT
arm 0.5%/year

Werner GS et al. European Heart Journal (2018) 39, 2484-2



DECISION-CTO Trial

No difference in clinical endpoints

834 patients (of planned 1284 patients) randomized 1:1 to PCI vs. OMT (91% success rate)
ITT Population

Death from any cause

OoMT
60 PCI
10 ~
P=0.22 P=0.31
50 T 8 -
- 2 CV death rate in the OMT
- | 3.6
‘ arm 0.7%/year
s 2 19 16 12
Cardiac Death Non-CD
10
07 T T T T 1
0 1 % 3 4 [
Years since Randomization
No. at Risk
OoMT 398 344 285 207 140 81
PCl 47 337 285 202 142 74

Lee SW et al. Circulation. 2019:139:1674-1683



ISCHEMIA CTO Subgroup
No difference in death or CV death

1470 patients with one or more CTOs randomized to INV vs. CON
All-Cause Death _ CV Death
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Cumulative Incidence (%:)

Time [years] Time [years]

MNumber at risk = Non-CTQ = = CTO —— Conservaive MNumber at risk —_— MonCTO = = CTO — Conservafive

INV.CTO 410 INV.CTO 410

COMN,CTO COMN,CTO
INW, Non-CTO INW, Non-CTO

CON Non-CTO CON Non-CTO

Bangalore S. AHA 2020




CTO PCl is Indicated Because.....

* CTO PCI will improve survival. No difference in death or

CV death in RCTs (underpowered). CV death rate of only 0.5-1.0%/year
with OMT.



CTO PCl is Indicated Because.....

* CTO PCI will improve other cardiovascular
events



EURO-CTO Trial

Reduction in iIschemia driven revascularization

396 (of original 600 planned) patients randomized 2:1 to PCI vs. OMT (87% success rate)

MACCE @ 36 months of follow-up

OMT
(N=137)

PCI P-value
(N=259)

Patients with any adverse event 27 (20.1) 27 (10.7)

Cardiovascular death 24155 7 (2.7)

Non-fatal Ml 21(4%5) 6 (2.3)

Ischemia-driven revascularization IFENEER! 19 (7.3)
1(0.7) 9 (1.9)

Stent thrombosis 0 1(0.4)

Number of patients (%)

Werner GS et al. European Heart Journal (2018) 39, 2484-2



834 patients (of planned 1284 patients) randomized 1:1 to PCI vs. OMT (91% success rate)

Myocardial Infarction

ability (% )
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OoMT
PCI

Repeat Revascularization

Probability (% )

No. at Risk
OMT
PCI

60
207 Crude HR 0.81 (95% Cl, 0.52-1.28), P=0.38
40 -
30 7
20
14.0%
10.4%
10 T 0
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. 2019;139:1674-1683
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Mumber at risk

INV.CTO
CON.CTO

INW, Mon-CTO
CON Non-CTO

ISCHEMIA CTO Subgroup

Increase in Procedural Ml; Decrease in Spontaneous M

1470 patients with one or more CTOs randomized to INV vs. CON
Procedural Ml

Cumulative Incidence (%)

CTO INV

Time [years]

— MonlTO — = CTO

699 561
T2 540
7o 642
an 679

—  Consarvafive

CTO CON
4 5

Mumber at risk

INV.CTO
CON.CTO

INY Non-CTO
CON MNon-CTO

Bangalore S. AHA 2020

Spontaneous Ml

CTO CON

CTO INV

Time [years]

— MonCTO = = CTO —— Conservafve

706
684
iz
788

563 388
515
640
652




Meta-analysis of RCTs
No difference in clinical outcomes except angina

5 Trials and 1790 patients with CTO randomized to CTO PCI vs. OMT (Follow-up 2.9 years)
Coronary CTO Management strategies i

CTO PCI + OMT All-cause mortality chcat Revascularization  Stroke

{/’ { @ ( - N\

) U,
- / 33% 9.5%

%
e

All-cause mortality chcal Revascularization  Stroke

Ibrahem et al. Heart Views. 2023 Apr-Jun; 24(2): 104-108




CTO PCl is Indicated Because.....

* CTO PCI will improve other cardiovascular
events. Potential reduction in spontaneous M.



CTO PCl is Indicated Because.....

* CTO PCI will improve symptoms



EURO-CTO Trial

Improvement in Anginal Related QoL

396 (of original 600 planned) patients randomized 2:1 to PCI vs. OMT (87% success rate)
m OMT m PCi
P=0.003  P=0.007 P=0.89 P=0.47

BLFU BLFU BLFU BLFU BLFU BLFU BLFU BLFU BLFU BLFU

Physical Anginal Quality of Anginal Treatment
limitation — frequenc life stabili satisfaction

Werner GS et al. European Heart Journal (2018) 39, 2484-2



DECISION-CTO Trial

No difference in QoL Outcomes

834 patients (of planned 1284 patients) randomized 1:1 to PCI vs. OMT (91% success rate)

(A) EQ-5D Visual Analogue Scale (B) SAQ, Physical Limitation {C) SAQ, Angina Stability
P=0.58  P=0.04 P=020  P=074 P=005  P=052 P=0.20 P=0.75 P=0.17  P=024 P=0.15  P=D.35
] [ 11 adl gt
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Basaline 1 Men Mon 12 Mon Baseline 1 Mon B i Baseline 1 Mon & Mon 12 Mon
(D) SAQ, Angina Frequency (E) SAQ, Treatment Satisfaction (F) SAQ, Quality of Life

P=0.86 P=0.25 P=0.06 P=0.08 P=0.80 P=0.81 P=028 P=0.08 P=0.00

P=0.001 P=D.26 P=0.82

Meary Scone
b8 38y 8

Lee SW et al. Circulation. 2019;139:1674-1683



ISCHEMIA CTO Subgroup

Improvement in Angina Related QoL in Symptomatic Patients

1470 patients with one or more CTOs randomized to INV vs. CON

SAQ-7 Summary Score SAQ-7 Angina Frequency Score SAQ-7 Quality of Life Score

=== Non-CTO == CTO == Conservative === Invasive === Non-CTO == === Conservative === Invasive === Non-CTO == CTO == Conservative === Invasive

Month Month Month

SAQ-7 Physical Limitation Score Rose Dyspnea Scale EQ-5D Visual Analog Scale
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=== Non-CTO == CTO = Conservative === Invasive === Non-CTO == == Conservative === Invasive === Non-CTO == CTO === Conservative === Invasive

Bangalore S. AHA 2020



CTO PCl is Indicated Because.....

* CTO PCI will improve symptoms. Improvement in
angina related QoL in symptomatic patients



CTO PCl is Indicated Because.....

* CTO PCI will improve survival. No difference in death or

CV death in RCTs (underpowered). CV death rate of only 0.5-1.0%/year
with OMT.

 CTO PCI will improve other cardiovascular
events. Potential reduction in spontaneous M.

* CTO PCI will improve symptoms. Iimprovement in
angina related QoL in symptomatic patients



Gulideline Recommendations

2021 ACC/AHA/SCAI Revascularization Guidelines

In patients with suitable anatomy who have refractory
angina on medical therapy, after treatment of non-
CTO lesions, the benefit of PCl of a CTO to improve

symptoms Is uncertain

Prox LAD: Usefulness of revasc to improve
survival is uncertain

Lawton JS, Tamis-Holland JE, Bangalore S, et al. J Am Coll Cardiol. 2021



My final thoughts....

Proximal LAD CTO With Nice Collaterals — To Treat or Not
to Treat. Answer depends on:

* If symptomatic: Consider revascularization

= Improves symptoms and potentially reduces spontaneous
Ml

* If not symptomatic: Treat with maximal GDMT



70 y/o male with stable angina
PCI AWE and CrossBoss

* Miracle 6 over Turnpike LP

* Cross Boss and bossd
through closer to distal cap

* Pilot 200 for distal entry
* Swapped to WH wire




/70 y/o male with stable angina
PClI AWE and CrossBoss

e 2.0 balloon distally beyon
stent segment at 8 ATM

e Stent dilated with 2.0 and
then a 3.0 wolverine

* |VUS with well opposed
stent with neo intimal
hyperplasia and distally with
diffuse fibrofatty plague




70 y/o male with stable angina
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