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The burden CAD is significant in patients with severe AS and may impact both the procedural risk as well as the post-

procedural prognosis of the patient.

0 Prevalence of CAD (%)
i  Coronary artery disease (CAD)
co-exists in up to 60% of cases
80
o * This high prevalence can be
attributed to overlapping
0 causative factors
20
* CAD is an independent predictor
o of adverse outcomes in the
SF LI I ST J gL surgical population and
EE & &I E & o & 5 &S revascularisationis
B P SRR & O PTE recommended in patients
& o ¢ & & & undergoing sAVR
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Prevalence of CAD in low-risk pts with AS is 15-20% but it goes up to 80% extreme high-risk pts
Tarantini et al, Eurolntervention 2023;19:37-52
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AORTIC VALVE STENOSIS

NO CORONARY DISEASE CORONARY DISEASE

How to Assess CAD in patients with Aortic stenosis?
Do we need to revascularize patients with severe AS undergoing TAVI?
v o What is the best timing for PCl in AS patients?
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How to Assess CAD in patients with Aortic stenosis?

V:
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ESC Valvular Heart Disease Guidelines

Recommendations Class® Level®

Diagnosis of CAD

Coronary angiography is recommended before
valve surgery in patients with severe VHD and
any of the following:
e History of cardiovascular disease.
e Suspected myocardial ischaemia.® | C
e LV systolic dysfunction.
e In men >40years of age and postmenopausal
women.

e One or more cardiovascular risk factors.

Vahanian et al. European Heart Journal (2022) 43, 561-632
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Factors attenuating coronary blood flow in aortic stenosis
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Management of coronary artery disease in patients

with aortic stenosis

Aortic Valve Stenosis

Flow Input:

* Attenuated/delayed peak systolic arterial pressure

* Lower mean arterial pressure and pulse pressure

* Attenuated/delayed dominant systolic forward compression wave
Flow output:

* Left ventricular hypertrophy

* Increased resting dominant diastolic backward expansion wave
* Reduced microcirculatory resistance at rest

* Lower coronary microvasculature density

Coronary arteries:

* Vasoactive substance upregulation increases blood flow

* Endothelial dysfunction impairs hyperaemic responses

* Reduced diastolic coronary perfusion

Vitaliy Androshchuk et al. Heart 2023;109:322-329




AMPUS
woere s/ Quello che le [ inee Guida Now Dicono Napoli, 5-6 aprile 2024

Effects of severe aortic stenosis on FFR measurement

Severe Aortic Valve Stenosis Edvaation inWeart

Management of coronary artery disease in patients
with aortic stenosis

y Androshchuk, Tiffany Patte

LV Hypertrophy
* LV Fibrosis

v
« 1 LVEDP QNo formal validation

* 1 Microvascular
dysfunction

* 1 Microvascular
constriction

QHamper maximal hyperaemia in pts with SAS

Q"Tandem stenosis effect”

* 1 Microcirculatory QConcerns about the administration of
resistance vasodilators in pts with SAS
Y QAlso iFR has never been validated in patients
* Blunted vasodilatory with SAS
response

. =

° Vitaliy Androshchuk et al t 2023;109:322-329
|Pd /|Pa = False Negative FFR italiy Androshchuk et al. Hear ;109: 2
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Ongoing RCTs in management of CAD in TAVI patients

Education in Heart

Table 3 Ongoing randomised controlled trials on the management of coronary disease in TAVI recipients

Study Identifier Randomisation strategy Primary endpoint

NOTION-3  NCT03058627 TAVI alone vs TAVI with FFR-guided complete revascularisation. Number of patients experiencing all-cause mortality, myocardial infarction or urgent PCl

at 1 year.

FAITAVI NCT03360591 Angiographically guided PCI (coronary stenosis 250% by visual assessment  Composite of all-cause death, myocardial infarction, stroke, major bleeding and need for
in vessels 2.5 mm) vs physiologically guided PCI (lesions with FFR values  target vessel revascularisation as adjudicated by the clinical event committee at 1year.
<0.800nly).

TCW NCT03424941 FFR-guided PCI and TAVI vs CABG and SAVR. Composite of all-cause mortality, myocardial infarction, disabling stroke, unscheduled

clinically driven target vessel revascularisation, valve reintervention, and life-threatening
or disabling bleeding at 1 year.

TAVI-PCI NCT04310046 PCI (any suitable lesion with iFR <0.89 or >90% diameter stenosis in a Composite of all-cause death, non-fatal myocardial infarction, ischaemia-driven
coronary artery =2.5 mm) within 1-45 days before TAVI vs within 1-45days revascularisation, rehospitalisation, and life-threatening/disabling or major bleeding at
after TAVI. 1year.

CABG, coronary artery bypass grafting; FAITAVI, Functional Assessment in TAVI; FFR, fractional flow reserve; iFR, instantaneous wave-free ratio; NOTION-3, Revascularisation in Patients Undergoing Transcatheter Aortic
Valve Implantation; PCI, percutaneous coronary intervention; SAVR, surgical aortic valve replacement; TAVI, transcatheter aortic valve implantation; TAVI-PCI, Optimal Timing of Transcatheter Aortic Valve Implantation
and Percutaneous Coronary Intervention; TCW, Transcatheter Valve and Vessels trial,

® Vitaliy Androshchuk et al. Heart 2023;109:322-329
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NON-INVASIVE CAD ASSESSMENT

v ° CTCA might be considered in patients with a low pre-test probability of
o CAD and in whom reasonable image quality 1s expected.
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How to Assess CAD in patients with Aortic stenosis?
Do we need to revascularize patients with severe AS undergoing TAVI?
v o What is the best timing for PCl in AS patients?
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AORTIC VALVE STENOSIS
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Do we need to revascularize patients with severe AS undergoing TAVI?

V:
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Should we mimic the surgical approach?

2018 ECG guidelines myocardial Revasc 2023 EAPCI Consensus Document CAD & TAVI

Consensus points:

1) PCI before TAVI should be performed in patients with severe
lla CAD (i.e., coronary artery diameter stenosis >70%, >50% for
the left main) only in proximal segments, particularly if pre-

PCI should be considered in patients with a
primary indication to undergo TAVI and

coronary artery diameter stenosis >70% in

proximal segments.

senting with an acute coronary syndrome, symptoms of angina

pectoris or subocclusive lesions (i.e., >90% diameter stenosis).

V:
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FRANCE 2 registry

100%

100%
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0%

Overall survival

1065
337
185
100

No LAD
LAD

Number at risk

444
888

French registry including all consecutive TAVR performed between 2010 and 2012
4201 patients were enrolled. CAD reported in 1252 patients (30%).

~—LAD =——no LAD

Adjusted HR (95%Cl) = 1.28 (1.06 -1.55)
P=0.009

0 12 24 36

Months

356
594

311
498

227
382

Only significant lesions of LAD were assocated with increased 3-year mortality but neither the
presence nor the extent of CAD was associated with mortality at 3 years.

A e 1-VD ===2-VD 3-VD
e ‘\\QQ.GN
3 e
3 60%
2
I 40% Adjusted HR (95% Cl) vs. no CAD :
S -1VD: 1.10 (0.88-1.38)
o -2 VD: 0.99 (0.78-1.27)
20% :
-3 VD: 1.04 (0.80-1.34)
0%
0 12 24
Number at risk Months
No CAD 2192 1653 1416
1VD 650 497 431
2VD 397 294 249
3VD 205 160 129

Puymirat et al. Clin Cardiol. 2017



* 17 Centers, 235 patients
AMRUS

’ ’ ’ * Severe AS + CAD with CCS Class < 2 Angina
ucsre / Quello che le [ inee Quida Now Dicono « PClvs No PCl pre TAVR ; Napoli, 5-6 aprile 2024

ACTIVATION Trial of PCI Before TAVR " At 1 year, the primary

composite endpoint

(all-cause death or
rehospitalization at 1
year) occurred in 48
. (41.5%) of the PCI
Driven by /T DAPT arm and 47 (44.0%) of
use in PCl arm

the no-PCl arm.

Death/Rehospitalizations (%)

Absolute difference -2.5% (upper Cl 8,5%; P =0.067)

0 3 6 9 12 0 3 6 9 12 13
Follow-up time from TAVR date (months) Time since randomization (months)

No. at risk: No. at risk:

-PCl M9 92 80 73 56 ~PC no 65 58 56
No PCI 116 78 69 65 50 No PCI 116 72 66 64

Patterson, T. et al. J Am Coll Cardiol Intv. 2021;14(18):1965-1974.

STABLE MOSTLY SINGLE VESSEL CAD (UNPROTECTED LM EXCLUDED)

® HIGH USE OF BMS
® LOWER THAN-PLANNED SAMPLE SIZE
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TAVR with Prior/Concomitant PCl vs Without PCl: Meta-Analysis

TAVRAlone  TAVRePCI OddsRatio  Weight
Study Alive Dead Alive Dead with 95% CI %)
Observational Studies
Ay, 2 . 4w 9 . s 20 A Pooled Event Rates (%) at 30-Day Following TAVR
Abramowitz, 2013 81 2 60 1 - o 068[006. 762 111
Aktug, 2013 245 271 58 8 o 125[054, 290 567 20.0
Boogert, 2021 09 18 138 12 o 198[093, 421 634
Elbaz, 2019 a2 2 415 29 o 090[053, 151 865
Griese, 2014 328 18 55 10 @ 331[145 755 57 18.0
Guedeney, 2018 28 9 % 5 ™ 174[057, 535 392
Huczek, 2019 66 271 156 13 - 082[041, 164 692 16.0
Kaihar, 2021 8 1 29 0 . 055[0.02. 1390] 065 .
Karaduman, 2021 8 4 64 1 - 023[002. 209 130 R
2 -~ 14.0
Khawaja, 2015 6 5 23 2 - 110[020. 605] 205 A
Landt, 2019 541 29 204 9 o 057[027. 122] 629 =
Manico, 2015 M 3 1 2 o 182[027.1238) 168 o 120
Masson, 2010 7 12 15 0 - 020[0.01, 356] 080 Rt
Matta, 2021 M 4 218 7 o 091[026. 316] 337 %5 100
Penkalla, 2014 2 9 2 ™ 067[014. 317] 240 e
Snow, 2015 2T T 1B 1 o 089[046. 172] 724 S gp
Ussia, 2013 8 7 13 10 ™ 070[026. 191] 458 o
Wenaweser, 2011 101 7 53 6 = 163[052 511] 84 "E
Heterogeneity: T° = 0.08, I = 23.65%, H’ = 1.31 ¢ 104[0.79. 138] g 6.0
Test of 8 = 8; Q(18) = 21.09, p = 0.27 =
4.0
Administrative Databases
Ghrair, 2020 798 14 775 37 o 272[146, 507 757 2.0 | |
Singh, 2016 1641 120 528 60 ] 155[1.12. 215] 10.83 ‘ |
Heterogeneity: 1° = 0.09, I' = 59.07%, H’ = 2.44 & 193[113 328 ﬂ i I -
0.0

Testof6=6:Q(1)=244, p=012

All-cause cv
. . Stroke Mi AKI LTB ny Bleed

Clinical Trials Mortality Mortality

Patterson, 2021 110 6 116 3 85— 047[0.12, 154] 280 > - . = —_
Sendergaard, 2019 683 12 162 7 @— 246[095 634] 491 m No PCI 5.0 4.2 2.6 3.5 >.6 6.9 9.0 15.6
Heterogeneity: T = 0.98, | =72.27%, H =361 ~al- 118[024 586) PCl 3.4 - 7.3 7 -
Testof 6 = 8: Q(1) = 3.61, p=0.06 3.2 - 2.6 29 8.3 ks 9. 123
Overall 3 1.19[091, 155]

Heterogeneity: T =0.14, ' =42.16%, H =173

Test of 6 = 6 Q(22) = 34.98, p = 0.04 24 StUdleS
. s o' it st erences: Qu(2) = 3.98, p = 0.14 P ‘ . 12,182 Patlents

‘ Altibi AM et al. Curr Probl Cardiol 2022;47:101339
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@ E S C European Heart Journal (2024) 00, 1-11 CLINICAL RESEARCH

European Society https://doi.org/10.1093/eurheartj/ehac019 '
of Cardiology P g ) Valvular heart disease

Impact of untreated chronic obstructive
coronary artery disease on outcomes after
transcatheter aortic valve replacement

lan Persits 1, Habib Layounz, Nicholas P. Kondoleon‘, Nikolaos Spiliasz,
Osamah Badwan‘, Joseph Sipko‘, James J. Yunz, Ankur Kalra 3, Iryna Dykun 4,
Larisa G. Tereshchenkoz’s, Amar Krishnaswamyz, Grant W. Reedz,

Samir R. Kapadia?, and Rishi Puri ® %*

1Department of Internal Medicine, Cleveland Clinic, Cleveland, OH, USA; ZDepartment of Cardiovascular Medicine, Heart, Vascular, and Thoracic Institute, Cleveland Clinic, 9500 Euclid
Avenue, Cleveland, OH 44195, USA; 3Franciscan Health, Lafayette, IN, USA; “Department of Cardiology and Vascular Medicine, West German Heart and Vascular Center, University
Hospital Essen, Essen, Germany; and 5Department of Quantitative Health Sciences, Lerner Research Institute, Cleveland Clinic, Cleveland, OH, USA

Received 2 May 2023; revised 24 November 2023; accepted 9 January 2024
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(O] 2 o —— CLINICAL RESEARCH A TAVR procedural safety with obstructive CAD

European Society htps://doi.org/10.1093/eurheartj/ehae019 Valvular heart disease
Definition of CAD Risk/Severity

of Cardiology
GEEEEETENTY Al lesions in LAD, LCx and

1911 included for analysis

Impact of untreated chronic obstructive

coronary artery disease on outcomes after REASI0R S S50k o, CAD:1432 CAD:116  CAD:199 CAD:199

transcatheter aortic valve replacement LT LCX or RCA or non-prox BEV 91% | intra-aortic balloon pump 0.1% 0.0% 0.0% 0.0%
LAD 270%

lan Persits © 1, H1abib Layoun?, t;licholas P. Kondoleon', Nikolags Spilias?, )‘J\-A LAA% Ventricular arrhythmia requiring shock 0.1% 0.0% 0.0% 0.0%

Osamah Badwan', Joseph Sipko', James J. Yun?, Ankur Kalra @3, Iryna Dykun © 4, m- 0, WAAAA A

Larisa G. Tereshchenkoz’s, Amar Krishnaswamyz, Grant W. Reed’, = L_CX and LAD 270% or BCA and WAAA "d ECMO 0.1% 0.0% 0.0% 0.6%

Samir R. Kapadia?, and Rishi Puri © 2 either LAD or LCX 270% or prox

ik, Cleetand, OF, Usk e Medicie ear, Vascul, nd Thoral rtae,Cleeand i, 9500 Euld LAD 270% or 50%=< LM <70% Shock 0.0% 0.0% 0.0% 0.6%

T s e Triple vessel disease (al lesions L e M

>70%) or LM 270% Overall procedural complications: p=0.60 (across groups)
B Cumulative incidence of MACE C Cumulative incidence of unplanned

coronary revascularization

Cumulative incidence of MACE (% L A
(%) Cumulative incidence of unplanned coronary revascularization

50 50
40 ‘7 = 40
30 - Non-obstructive CAD 30 —— Non-obstructive CAD
Obstructive CAD Obstructive CAD
20 p=0.609 20 p=0.006
10! . MACE: ACS/Stroke/Heart 10 % o
failure hospitalizations s :
0 0l”
0 20 40 60 80 100 0 20 40 60 80 100
Months of follow-up Months of follow-up
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SYMPTOMATIC AS PATIENTS with at least 1 coronary artery lesion in a vessel that is > 2.5 mm in diameter with a 2 70% visual angiographic* stenosis
AND Heart Team Consensus they are suitable for transfemoral TAVR and would receive a bypass if they were undergoing elective SAVR

\

* H 1 -
CT and Anglographic Core Labs SuccessFuL TF TAVR WITH A BALLOON EXPANDABLE THV

7 - v Exclusion Criteria: Intent to revascularize
COMPLETE RANDOMIZATION within 24 hours (PCl or CABGj or prior CABG or PCl within 90 day:
Ttlalulinl and Stratified for Intended Timing of PCl and Requirement for OAC:

/\

COMPLETE REVASCULARIZATION MEDICAL THERAPY
Guideline-directed medical therapy Guideline-directed medical therapy alone
Staged PCI of all lesions (1 — 45 days post TAVR) No revascularization
Goal of complete revascularization in all qualifying lesions
N=2000 N=2000

| i
Antithrombotic Therapy

ASA 81 mg + Clopidogrel 75 mg for 6 months, then ASA alone lifelong ASA 81 mg lifelong
If Requirement for OAC (usually AF)
Rivaroxaban 15 mg + clopidogrel 75 mg for 6 months, then Rivaroxaban 20 mg lifelong

Rivaroxaban 20 mg alone lifelong

1 » |
MEDIAN FOLLOW-UP: 3.5 YEARS
PRIMARY OuTcoME: Composite of CV Death, New MI, Ischemia-Driven Revascularization, or Hospitalization for Unstable Angina or Heart Failure

() SECONDARY OuTcoMES: Each component of the primary outcome taken separately, Angina Status, All-cause Mortality, Stroke, Cost-effectiveness,
QOL, Bleeding, Contrast Associated Acute Kidney Injury, and Fluoroscopic Time/Contrast Utilization for Staged PCl if randomized to Complete Revascularization
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AORTIC VALVE STENOSIS

NO CORONARY DISEASE CORONARY DISEASE

How to Assess CAD in patients with Aortic stenosis?
Do we need to revascularize patients with severe AS undergoing TAVI?
v o What is the best timing for PCl in AS patients?
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AORTIC VALVE STENOSIS

NO CORONARY DISEASE CORONARY DISEASE

v. What is the best timing for PCl in AS patients?
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Advantages and disadvantages of different PCI timing in patients undergoing TAVI.

PCl before TAVI?

PCI + TAVI?

PCIl after TAVI?

Advantages

- Easier coronary access (especially for
self-expanding THV with a supra-
annular leaflet position)

- Lower risk of ischaemia-induced
haemodynamic instability (i.e.,
during rapid pacing)

- Reduced contrast use compared with
concomitant PCI and TAVI

- Use of the same arterial access
- Lower cost

- Free coronary access

- More reliable FFR/IFR of intermediate
lesions

- Lower risk of haemodynamic
instability during complex PCI (i.e.,
with rotational atherectomy and
impaired LV function)

- Reduced contrast use compared with
concomitant PCl and TAVI

Disadvantages

- Less reliable FFR/iFR assessments of
borderline lesions

- Higher risk of haemodynamic
instability due to AS

- Larger amount of contrast and higher
risk of AKI

- Prolonged procedure

- Need for DAPT at the time of TAVI,
hence increased bleeding risk

- More challenging and potentially
compromised coronary access

- Less stability and support of the
coronary guiding catheter

- Potential THV dislodgement

V:

Tarantini et al, Eurolntervention 2023;19:37-52
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Quello che le Lince Guida Non Dicono - RE\JASC-TAVI REGISTRY

TAVI patients undergoing PCI for stable CAD in the REVASC-TAVI registry
(n=1,617)

——— Patients excluded
Data of timing not available (n=7)
Unplanned PCI (n=7)

\

PCI before TAVI PCI concomitant with TAVI PCI after TAVI
\ (n=1,052) (n=394) \ (n=157) )
PCI timing distribution 2-year outcomes
(%) 35 — p<0.01
30.4% 30.0% M Staged before
0] M Staged after
25 | p<0.01 M Concomitant
20.6% 20.1%

20 —

15 p<0.01 - p<0.01

10 19% p4'4;6 o 8.5% 6.9%

4.0% : 1%
5 3.0%
0.3% 2.1%
0 )

Stroke

All-cause death Myocardial infarction HF rehospitalisation

All-cause death,
stroke, Ml or
HF rehospitalisation

Rheude T. et al., Eurolntervention. 2023
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Coronary Access according to THV design and Implantation depth

B Cc & \
\ ! { \ \
\ " \C
o \/\ 4 /\ .
4
A0 4

Tarantini et al, Eurolntervention 2023;19:37-52
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Commissural alignment

X Commissural misalignment \/ Commissural alignment

Sondergaard et De Backer. Eurolntervention, 2018; 14:147-9
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Commissural alignment - CoreValve platform ACURATE neo platform Portico platform

A B C

o« -

w ~ i -~

=8 - ) PR A = ezl

29 g, v £ ] —_—r=_ ] e

ok

- X A

a2 >

w

7

) . ) ) Start with flush port at 3 o'clock away from the operator. Start with flush port at 6 o'clock. Start with flush port at 12 o'clock.
X Commissural misalignment \/ Commissural alignment
Sondergaard et De Backer. Eurolntervention. 2018; 14:147-9 D . E I F
S ; i
- A 3
>
(=] solid . C-paddle
g paddle hatmarkery “-Paddie
= .
=
s CF in cusp overlap
~
o
w
& Starting with the hat marker in the OC position when crossing In the RL cusp overlap view, one thin marker corresponding to In the RL cusp overlap view, one thin marker corresponding to
the aortic arch in the LAO view, the hat marker must be in the CF one single post and one protruding free stent strut on the one single post on the right of the screen. A thicker line
position when checking the LR cusp overlap view. right of the screen. A thicker line corresponding to the 2 other corresponding to the 2 overlapped posts is visible on
overlapped posts is visible on the left. the left.
E - y B C-paddile
>
(=]
w
=)
F4
g
x
w
o
| In the RL cusp overlap view, the C-paddle is on the right of the In the RL cusp overlap view, one isolated post is aligned in profile | In the RL cusp overlap view, one isolated post is aligned in profile
& screen. The other solid paddle is in front of it, on the left. at the right of the screen, the other 2 posts are closed at the right of the screen, the other 2 posts are closed
together on the left. together on the left.

Tarantini et al, Eurolntervention 2023;19:37-52
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CENTRAL ILLUSTRATION: Coronary Access Following TAVR

Coronary Cannulation Following TAVR Using Self-Expanding Devices

With or Without Patient-Specific Commissural Alignment

REACCESS-1 Evolut/ACURATE substudy

Unsuccessful Coronary
Cannulation Following TAVR

(n=195)
Random commissural alignment
REACCESS-2 Evolut/ACURATE study
SR 17.9%
Patient-specific commissural alignment
11.3%
. 7.5%
== RCC-LCC 5.5%
commissure I 2.3%

‘- 0.0% =
‘ hat-center 0% 2

0Evolut/ACURATE Evolut ACURATE
P=01 P=0.04 P=0.40

RE-ACCESS 1 m RE-ACCESS 2

* Unsuccessful coronary cannulation with patient-specific commissural alignment occurred in 5.5% of cases.

\\S front

» Failed cannulation occurred more frequently for the RCA and with Evolut valves.

o Costa G, et al. J Am Coll Cardiol Intv. 2024;17(6):727-737.
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CONCLUSIONS

* CAD is common in patients with severe AS planned for TAVI

* Invasive coronary angiography is recommended when CAD is suspected
* Coronary CT could be considered in patients with low pre-test probability of CAD

e Current evidence does not support routine PCl before TAVI in the presence of AS and minimal

angina

* The timing of PCl should be based on clinical presentation, the patient’s anatomical

characteristics and coronary lesion complexity.

* If PClis planned after TAVI, the THV choice (i.e., low-frame versus high-frame) and implantation

technique (i.e., commissural alignment) should be aimed at preserving easy coronary access.
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Limited Datas

CAD and TAVI

/ \
Severe CAD in proximal segment Special situations:
Symptomatic: ACS, angina One procedure only
Stable Aortic stenosis Emergency

= @

PCl before TAVI PCI/MT after TAVI | PCI during TAVI
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