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Mitigating Risk:
• Avoidance (Decline surgery)
• Modification

• Alter timing of procedure
• Modify patient comorbidities – Prehabilitation, Nutrition, DM/HgbA1c, etc

Ø Risk exposure vs Anticipated value of the procedure
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STS-ACC TVT Registry of Transcatheter Aortic Valve Replacement. 
Am Coll Cardiol 2020;76:2492–516



Risk Assessment

High Risk
(1 criterion)

Prohibitive Risk
(1 criterion)

STS PROM > 8% > 50% Risk of Death / Major
Morbidity at 1 Year

Frailty > 2 Indices (Mod-Severe)

Major Organ System 
Compromise* < 2 Organ Systems > 3 Organ Systems

Procedure-specific
Impediment† Possible Severe

*  Examples of major organ system compromise: Cardiac- severe LV systolic or diastolic dysfunction or RV dysfunction, fixed\ PHTN; CKD stage 3 or worse; pulmonary dysfunction with FEVI 
<50% or DLCO2 <50% of predicted; CNS dysfunction –Crohan’s disease, ulcerative colitis, nutritional impirment, or serum albumin <3.0; cancer –active malignancy; and liver-any history or 
cirrhosis, variceal bleeding, or elevated INR in the absence of VKA therapy.

†  Examples: tracheostomy present, heavily calcified ascending aorta, chest malformation, arterial coronary graft adherent to posterior chest wall, or radiation damage.

Nishimura RA et al. JACC. 2014. doi: 10.1016/j.jacc.2014.02.537.



Complexities of Measuring Risk

While some patients may have low STS scores, 
certain conditions may preclude them from being 
suitable candidates for surgery, ie Decline Surgery

For example:

Extensively calcified (porcelain) aorta
Chest wall deformity
Oxygen-dependent respiratory insufficiency
Frailty

Leon M et al. New England Journal of Medicine 2010 October 21;363(17):1597-1607.

Example: Porcelain aorta in TAVR candidate



Frailty: An Important Parameter in Assessing Operative Risk

Prevalence of frailty increases with aging; 
old does not necessarily equal frail

Elderly patients achieve measurable benefit 
from cardiac surgery, particularly in terms of
Quality of life
Increased survival
Prevention of adverse cardiovascular events

ØThe “Eyeball Test”

Same age: 90
&

STS PROM = 12%

One passes
the

“eyeball test,”
one does not
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PARTNER II Trial 
Frailty Index 
Assessment:
• 5m Walk test
• Grip Strength
• Serum Albumin
• Katz ADL

Frailty: An Important Parameter in Assessing Operative Risk
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Development of the “Heart Team”

Heart Team has emerged as a class 1 indication:

2010 European Society of Cardiology and the European 
Association for Cardio-Thoracic Surgery Guidelines for 
Coronary Revascularization

2012 ACC/AHA Guidelines for 
Coronary Artery Bypass Grafting

The development of a TAVR Heart Team and blending the 
disciplines of cardiology and cardio-thoracic surgery will enhance 
optimal patient selection, procedural performance and outcome.

David R. Holmes, Jr et al. Eur Heart J 2014;35:66-68
Co-published in The Annals of Thoracic Surgery, European Journal of Cardio-Thoracic Surgery, and European Heart 

Journal. Copyright © 2013 by The Society of Thoracic Surgeons; published with permission by the European 
Association for Cardio-Thoracic Surgery and the European Society of Cardiology. 
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“Composite” outcome “Non-inferiority requires a smaller sample size and 

smaller effects size to reach statistical significance.
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Ø Given this benchmark for isolated SAVR, it is important to note that aortic valve replacement is largely an isolated procedure in 
transcatheter clinical practice, but up to 26% of the surgical patients in the PARTNER 3 and Evolut Low-Risk trials underwent 
concomitant procedures, including CABG surgery. Concomitant operations are associated with worse operative outcomes compared 
to isolated AVR procedures.

² In the Evolut Low Risk Trial, there were some minor KM curve separation in follow-up, but the majority of the outcome expense of SAVR was at the initial 
operative procedure. With 26% of SAVR cases in this Trial undergoing concomitant operations (e.g., CABG, MV surgery, surgical ablation, and others), we 
feel this may hold possible significant interpretive explanation for these data. 
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Ø Despite these points, when taking the Evolut Low Risk trial endpoints separately, all-cause mortality, cardiovascular mortality, and 
disabling stroke were not statistically significant between groups. Therefore, statements of superiority of TAVI compared to a 
heterogeneous surgical comparator, are not appropriate at this time and may lead to unintended consequences. 
² Given that the fastest growing operation in the STS National Database over the last five years is TAVI explantation or surgery after TAVI, STS and 

EACTS would advise that more follow-up time be given from the existing low-risk trials prior to embracing TAVI’s clinical utility in low-risk patients.
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EACTS would advise that more follow-up time be given from the existing low-risk trials prior to embracing TAVI’s clinical utility in low-risk patients.

Ø Furthermore, in order for all valve therapy specialists, including general cardiologists, interventional 
cardiologists, and surgeons, to compare low-risk TAVI all-cause mortality outcomes to the STS benchmark for 
isolated SAVR, we call on investigators from both the PARTNER 3 and Evolut Low-Risk trials to publish their 
results for the isolated SAVR and isolated TAVI sub-cohorts from their trial arms. 
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Low-Risk TAVR vs SAVR

Questions?


