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Common Pathophysiology

Aortic Valve

Aortic Valve 

Stenosis

Coronary 

Artery

Advanced 

CAD

Mechanical Stress,

Endothelial Damage

Common Risk 

Factors 

: Age, male, HT, DM, 

Dyslipidemia, CKD

Milin AC et al, J Am Heart Assoc. 2014 Sep;5:e001111

Local Inflammation, 

Calcification, Fibrosis



Incidence of CAD in Severe AS

Stefanini GG et al, Eurointervention. 2013;9:S63-S68
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Stefanini GG et al, Eurointervention. 2013;9:S63-S68
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Incidence of CAD in TAVR Patients



0

20

40

60

80

100
S

u
rv

iv
a

l,
 %

Isolated AS

Few comorbidities

Impact of CAD on SAVR

Beach JM et al, J Am Coll Cardiol 2013;61:837-48
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Matched Isolated AS

Matched AS + CAD

AS+CAD, 

myocardial damage,

Many comorbidities

Years after SAVR

From 1991 to 2010,  2,286 patients with AVR+CABG versus 1,637 AVR alone from Cleveland Clinic 



Meta-analysis: 8013 patients from 15 studies

30 Days Mortality 1 Year Mortality

J Am Heart Assoc. 2017;6:e006092

Impact of CAD on Mortality After TAVR



J Am Heart Assoc. 2017;6:e006092

Nonuniformity in the CAD 

definitions used in RCTs, 

registries, and large observational 

studies and absence of stratified 

TAVR outcomes based on the 

CAD status of patients in RCTs 

and major registries.

Meta-analysis: 8013 patients from 15 studies

Impact of CAD on Mortality After TAVR



Guideline

ESC (DS>70%) ACC/AHA (DS>70%, FFR, iFR)



Randomized Trials on CAD Evaluation and Management in TAVR

J Am Coll Cardiol 2019;74:362–72



Physiologic CAD Assessment



FFR guided PCI in AS
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FFR-Guided Angio-Guided

Di Gioia G et al. Am J Cardiol. 2016 May 1;117(9):1511-5

All P = NS

106 patients with AS (66% severe AS) and intermediate CAD under the FFR 
guidance versus 212 matched patients under the CAG guidance



FFR guided Revascularization in Patients with TAVR

FFR guided Revascularization FFR guided Deferral

J Am Heart Assoc. 2019 Nov 19;8(22):e012618



Potential Problems with Physiology in AS

• Low CFR

• LVH

• Increased circulating vasoconstrictors

• Impaired maximal hyperemic flow

• Tandem effect

Circulation: Cardiovascular InterventionsVolume 12, Issue 8, 16 August 2019

https://doi.org/10.1161/CIRCINTERVENTIONS.118.007547



83 YO/Male with Severe AS
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5 True resting condition: iFR 0.90

Increased resting coronary flow: iFR 0.84

Submaximal hyperemia: FFR 0.85

Hyperemia: FFR 0.78
Scenario 1. 

Scenario 2. 

FFR and iFR Discordance in Severe AS



Changes in FFR and iFR After TAVR

J Am Coll Cardiol Intv 2018;11:2019-31

• Patients with severe AS 

scheduled for TAVI

• Moderate to severe CAD 

on CAG

• 30 stenoses (28 

patients) recruited from 

Imperial College London, 

UK and Skane University 

Hospital, Sweden



Summary of Studies to Evaluate iFR and FFR in Severe AS

Author Year 

(Ref.#)

Patients

Mean or median* iFR FFR

Before TAVR After TAVR At Follow-up Before TAVR After TAVR At Follow-up

Pesarini et al. 2016(16) 54 0.89±0.10 0.89±0.13

Scarsini et al. 2017(12) 85 0.88±0.11 0.87±0.09

Stoller et al. 2018(17) 40 0.90±-0.08 0.93±0.08*

Yamanaka et al. 2018(18) 95 0.86 (0.76-0.93) 0.84 (0.76-0.91)

Ahmad et al. 2018(9) 28 0.88±0.09 0.88±0.09 0.87±0.08 0.85±0.09*

Scarsini et al. 2018(11) 66 0.89±0.12 0.89±0.12 0.88±0.09 0.88±0.06

Scarsini et al. 2019(13) 28 0.82 (0.68-0.91) 0.81 (0.74-0.88)

Arashi et al. 2019(19) 13 0.73±0.19 0.75±0.11

Scarsini et al. 2019(14) 82 0.81±0.11

Vendrik et al. 2020(10) 13 0.82 (0.80-0.90) 0.83 (0.77-0.88) 0.91 (0.84-0.94) 0.85 (0.76-0.88) 0.79 (0.74-0.83) † 0.71 (0.65-0.77)†

Scarsini et al. 2020(15) 14 0.87 (0.85-0.92) 0.88 (0.83-0.92) 0.88 (0.82-0.92) 0.88 (0.85-0.96) 0.90 (0.83-0.93) 0.91 (0.86-0.97)

Stundl et al. 2020(20) 12 0.77±0.04 0.76±0.08

Sabbah et al.§ 2022(21) 32 0.88 (0.83-0.93) 0.92 (0.83-0.95)† 0.84 (0.81-0.89) 0.86 (0.78-0.90)

Yamanaka et al. 2023(22) 140 0.85 (0.76-0.91) 0.84 (0.76-0.88)

Significant iFR Insignificant iFR



IRIS-FFR Registry

N=293 N=1822

Circulation Cardiovascular Intervention in Submission



IRIS-FFR Registry

Circulation Cardiovascular Intervention in Submission



83 YO/Male with Severe AS



• FFR appeared to be less affected by the presence of severe AS. 

• iFR may overestimate the functional severity of coronary artery disease 

without providing prognostic significance.

Physiologic CAD Assessment in Severe AS

Circulation Cardiovascular Intervention in Submission



Simulated FFR

Catheter Cardiovasc Interv. 2022 Jan 1;99(1):68-73 Int J Cardiovasc Imaging. 2022 Feb;38(2):427-434



Coronary Access After TAVR



The Need for Future Coronary Access after TAVR or SAVR

Catheter Cardiovasc Interv.2021;98:950–956

> 35% at 5 year



Barbanti M et al. J Am Coll Cardiol Intv. 2020;13:2542-55.

Coronary Access after TAVR
RE-ACCESS Single-Center Registry (N=300)



Coronary Access after TAVR : Feasible ~95% Cases

Faroux L et al., JACC 2019;74:362-72



Unfavorable Coronary Access After TAVR
Can be Identified by CT

Ochiai T et al. J Am Coll Cardiol Intv. 2020;13(6):693–705.



Timing of PCI



Timing of PCI

International Journal of Cardiology 371 (2023) 128–129



Survival

MACCE

Overall PCI High Risk PCI

International Journal of Cardiology 365 (2022) 114–122



Am J Cardiol 2020;125:1361−1368



Concept of CAD Management 
in Severe AS



Mortality

Kapadia SR et al, Lancet. 2015;385(9986):2485-91

Sedlis SP et al, NEJM. 2015;373:1937-46

PARTNER IB

- 5 YR mortality -
COURAGE

- 10 YR mortality -
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Optimal Medical Therapy (n = 1138)

PCI + Optimal medical Therapy (n=1149)

HR [95% CI] = 0.98 [0.82, 1.15]

p (log rank) = 0.79

Standard Rx (n = 179)

TAVR (n = 179)

HR [95% CI] = 0.50 [0.39, 0.65]

p (log rank) < 0.0001

71.8%

93.6%

41%

42%

Months



Coronary Revascularization Did Not Improve The Survival Over OMT

COURAGE BARI2D

FAME II ISCHEMIA



Reasonable Incomplete Revascularization: 
Revisited

Dauerman HL. Circulation. 2011;123:2337

• Very small vessels

• Only 1-vessel IR

• Jailed asymptomatic side 

branch

• Not culprit artery (thrombus)

• Non-viable myocardium

• < 5% residual ischemic 

area expected

• Small ischemic area

• FFR > 0.80

Reasonable Incomplete 

Revascularization

Anatomy

Guided

Function

Guided

Physiology

Guided

Focus on the proximal stenosis supplying large myocardium 

based on the physiologic guidance: 

e.g. Left Main or proximal LAD





ACTIVATION Trial (N=235)



Chakravarty, T. et al. J Am Coll Cardiol. 2016; 67(8):951–60.

LM PCI in Severe AS
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How Can We Treat Patients 
with Concomitant Coronary Artery Disease?

• Degenerative aortic stenosis (AS) and coronary artery disease (CAD) 
share common pathophysiology and risk factors. Between 30-70% of 
patients undergoing surgical aortic valve replacement have significant 
CAD.

• Given the survival benefit of transcatheter aortic valve replacement 
(TAVR), relieving AS is often more important than coronary 
revascularization. A reasonable incomplete revascularize strategy appears 
to be appropriate for managing CAD in severe AS.

• Fractional flow reserve (FFR) appears to be less affected by the presence 
of severe AS, but instantaneous wave-free ratio (iFR) may overestimate 
the functional severity of CAD without providing prognostic significance.

• Further clinical trials are needed to determine the appropriate strategy for 
managing CAD in severe AS.


