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OK, What Now?

15 min post-TAVR

April 16, 2002

Dr. Alain Cribier - First-in-Man PIONEER



TAVR - 2021 



TAVR - 2021 



Current “Standards” for TAVR

MDT Evolut R (PRO+) Edwards Sapien 3 (Ultra)



TAVR Technology Evolution



TAVR - 2021
Accessory Technologies



TAVR Procedural Refinements
The minimalist strategy

• No general anesthesia; use “conscious sedation” (MAC) with 
attendant anesthesiologist

• No TEE, but readily available TTE support

• Percutaneous TF access with percutaneous closure

• Minimize IV lines, no foley catheters, minimal sedation and 
pain meds

• No ICUs… monitor in recovery areas

• Rapid ambulation and early discharge plans (1-2 days)

Almost all TAVR cases worldwide 
are now candidates for some version
of “minimalist” procedural strategy!
Median LOS after TAVR is 1-2 days at
Columbia-NYP Hospital!
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24 TAVR
RCTs

Capodanno D, Leon MB. EuroIntervention 2016

Since 2007, in the U.S., 
> 15,000 patients have been 

enrolled in FDA studies (including 
10 RCTs) with multiple generations

of four different TAVR systems!



The PARTNER Trial Phenomenon

PIIA 
(N=2032)
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> 9,000 patients, 5 RCTs, and
> 200 manuscripts/abstracts
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Improved TAVR Clinical Outcomes
TAVR 30-day Mortality (PARTNER trials)



TAVR Evidence and Guidelines



The Importance of Low-Risk Patients

STS Database (141,905 pts)

The ‘holy grail’ is the 80% 
of aortic stenosis patients 

receiving surgery who are in 
the low-risk category!

Ann Thorac Surg 2015;99:55-61

80%

High Risk
(STS >8%)

Intermediate Risk
(STS 4-8%)

Low Risk
(STS <4%)

High and 

Intermediate Risk

Low Risk

6%

14%

6%

6%



TAVR Low-Risk RCTs

N Engl J Med 2019



Evolut Low Risk

PARTNER 3 NOTIONTime to Death From Any Cause 

Hazard ratio, 0.69 (95% CI, 0.38-1.26) 
P=0.23 

4.6% 
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UK-TAVI
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The	current	evidence	

Intermediate	risk	paHents	(PARTNER	II)	
Leon	et	al.	NEJM	2016;	374:1609-20	

	

Intermediate	risk	paHents	(SURTAVI)	
Readon	et	al.	NEJM	2017;	376:1321-31	

	

Lower	risk	paHents	(NOTION)	
Thyregod	et	al.	LBCT@ACC	2018	
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Primary End point: All-cause mortality of disabling 

stroke at 2 years

Bayesian 

Adaptive

Design

Heart Team 

< 3% 30-day 

surgical mortality

Evolut Low-Risk TAVR Trial







Evolut Low-Risk TAVR Trial:
Serial Echo Findings thru 2 yrs



Low Risk/TF ASSESSMENT by Heart Team

(STS < 4%)

1:1 Randomization

1000 Patients

TAVR
(SAPIEN 3 THV)

Surgery

(Surgical Bioprosthetic Valve)

Symptomatic Severe Aortic Stenosis

Follow-up: 30 days, 6 mos, and annually through 10 years

PRIMARY ENDPOINT: 

Composite of all-cause mortality, stroke, or CV re-hospitalization 

at 1 year post-procedure

PARTNER 3 Study Design 



Primary Endpoint

0 3 6 9 12

496 475 467 462 456
454 408 390 381 377

Number at risk:

TAVR
Surgery

Months after Procedure

451
374

TAVR
Surgery

Psuperiority= 0.001

HR [95% CI] = 

0.54 [0.37, 0.79]

D
e
a

th
, 

S
tr

o
k
e

, 
o

r 
R

e
h

o
s
p

(%
)

Pnon-inferiority< 0.001

Upper 95% CI of 

risk diff = -2.5%

8.5%
9.3%

15.1%

4.2%

0

10

20



Death or Disabling Stroke

D
e
a
th

 o
r 

D
is

a
b
lin

g
 S

tr
o
k
e
 (

%
)

494 494 493 491
454 444 436 432 430

488
426

Months from Procedure
Number at risk:

HR [95% CI] = 

0.34 [0.12, 0.97]

496TAVR
Surgery

1.0%

2.9%1.3%

P = 0.03

0

10

20

0.4%0 3 6 9 12

TAVR
Surgery



The Low-Risk Patient TAVR Journey

• Same-day admission

• 3/4 pts no general anesthesia 

(sedated, awake)

• Femoral artery puncture, no 

chest wall incision or CPB

• < 1 hour procedure

• 3/4 pts no ICU – Tx to floor

• Discharge in 1-2 days; 96% pts 

to home or self-care

Clinical Care Pathway Clinical Outcomes

• Rare procedural complications 

• @ 30 days: mortality 0.4% and 

zero serious strokes! 

• Less pain, bleeding, AKI and 

post-procedure arrhythmias

• Improved early recovery – QoL 

and increased activities

• @ 1 year: mortality 1% and 

serious strokes 0.2%



The Low-Risk TAVR Trials  
An AS Treatment Paradigm Shift

“This is an historic 
moment, and all of us 

here should 
remember it as such.“

Eugene Braunwald, ACC 2019

https://physiciandirectory.brighamandwomens.org/details/1645/eugene-braunwald-cardiovascular_medicine-boston


Leon MB et al. J Am Coll Cardiol 2021;77: 1149-61



• The favorable outcomes of TAVR are consistent across the entire surgical 
risk spectrum suggesting that surgical risk estimation should no longer 
be the primary basis to guide the choice between TAVR and SAVR.

After the Low-Risk Trials  
An AS Treatment Paradigm Shift



• The favorable outcomes of TAVR are consistent across the entire surgical 
risk spectrum suggesting that surgical risk estimation should no longer 
be the primary basis to guide the choice between TAVR and SAVR.

• CAVEAT: many patients (~30%) were excluded from the low-risk RCTs 

After the Low-Risk Trials  
An AS Treatment Paradigm Shift



• High-flow severe AS

• Low-risk patients (av STS ≈ 2)

• Transfemoral only

• Mean age 74 years
▪ <25% aged <70 years

• Predominantly male

• Low-flow severe AS

• Bicuspid morphology

• Some small/large annulus patients

• Multivalve disease

• Severe CAD, CKD and low EF

• “High-risk” TAVR anatomy

Who’s in? Who’s out?

TAVR Low-Risk Trials
(4 RCTs - 3,661 patients)



• The favorable outcomes of TAVR are consistent across the entire surgical 
risk spectrum suggesting that surgical risk estimation should no longer 
be the primary basis to guide the choice between TAVR and SAVR.

• CAVEAT: many patients (~30%) were excluded from the low-risk RCTs 

• There will be a shift from a surgery-first to a TAVR-first strategy for most 
AS patients.  The Heart Team will weigh clinical and anatomic 
characteristics to identify the best treatment option for individual 
patients with transfemoral TAVR replacing surgery as the default therapy 
in most cases! 

After the Low-Risk Trials  
An AS Treatment Paradigm Shift



After the Low-Risk Trials  
An AS Treatment Paradigm Shift

Who does poorly with 
surgery?

Who does well with TAVR?



33J Am Coll Cardiol 2020

2020 ACC/AHA Guidelines for VHD
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Indication for AVR*

Shared Decision-making with patient and Heart Valve Team with discussion of SAVR or TAVI (1)

Surgical Risk Assessment

YES NO

Not high or Prohibitive Risk High or Prohibitive Risk
• STS>8%
• > 2 frailty measures or
• < 2 organ systems or
• Procedural impediment

Life expectancy with acceptable 
QOL >1 year?

Valve and vascular anatomy 
suitable for TF TAVI?

YES NO

Palliative Care (1)TAVI (1)

YES

Amenable for VKA Anticoagulation?

SAVR (2a)

TF TAVI (1)

TF TAVI (1)

SAVR (1)SAVR (1)

SAVR

Age >80Age 65-80Age <65

Bioprosthetic (1)

>6550-65<50

Age

Symptomatic severe AS (D1,D2, D3) OR asymptomatic 
severe AS with LVEF < 50% and anatomy suitable for TF 

TAVI? (Individualize)

Mechanical 
or Bioprosthetic 

(2a)

Mechanical 
AVR (2a)

Pulmonic 
autograft 

(2b)

Bioprosthetic (2a)

NO

NO
YES

J Am Coll Cardiol 2020

2020 ACC/AHA Guidelines for VHD
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Indication for AVR*

Shared Decision-making with patient and Heart Valve Team with discussion of SAVR or TAVI (1)

Surgical Risk Assessment

YES NO

Not high or Prohibitive Risk High or Prohibitive Risk
• STS>8%
• > 2 frailty measures or
• < 2 organ systems or
• Procedural impediment

Life expectancy with acceptable 
QOL >1 year?

Valve and vascular anatomy 
suitable for TF TAVI?

YES NO

Palliative Care (1)TAVI (1)

YES

Amenable for VKA Anticoagulation?

SAVR (2a)

TF TAVI (1)

TF TAVI (1)

SAVR (1)SAVR (1)

SAVR

Age >80Age 65-80Age <65

Bioprosthetic (1)

>6550-65<50

Age

Symptomatic severe AS (D1,D2, D3) OR asymptomatic 
severe AS with LVEF < 50% and anatomy suitable for TF 

TAVI? (Individualize)

Mechanical 
or Bioprosthetic 

(2a)

Mechanical 
AVR (2a)

Pulmonic 
autograft 

(2b)

Bioprosthetic (2a)

NO

NO
YES

J Am Coll Cardiol 2020

2020 ACC/AHA Guidelines for VHD
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2020 ACC/AHA Guidelines for VHD
Absolute Effect Estimates per 1000 Patients for Outcomes Comparing TF-TAVI to SAVR

J Am Coll Cardiol 2020 (data supplement #12)
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2020 ACC/AHA Guidelines for VHD
Absolute Effect Estimates per 1000 Patients for Outcomes Comparing TF-TAVI to SAVR

J Am Coll Cardiol 2020 (data supplement #12)



TAVR – Future Directions  

What the future 
will bring…



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use



• Dual, independent filter (proximal and distal) 

cerebral embolic protection device with visible 

embolic debris capture and removal

• The 3rd generation CE-marked embolic 

protection device 

• Universal size and shape

• Deflectable compound curve sheath facilitates 

cannulation of LCC 

• Right transradial 6F sheath access using a 

standard 0.014” guidewire

• Filters are out of the way of TAVI delivery 

catheter and accessories during the TAVI 

procedure

Proximal Filter
(Innominate Artery)

9–15 mm

Distal Filter
(LCC Artery)

6.5–10 mm

TAVR Accessory Devices
Cerebral Embolic Protection  (CEP)



P = 0.33

SENTINEL CEP Randomized Trial
Clinical Outcomes



CEP Meta-analysis
Five Studies (n = 625 patients)

• Meta-analysis of 5 RCTS of CEP in TAVR (625 pts; 376 with CEP and 249 without CEP)
• > 40% reduction in risk of stroke or death (6.4% vs 10.8%; RR: 0.57; 95% CI: 0.33-

0.98; p=0.04; I2 = 0%)

• NNT = 22 to reduce one stroke or death

Giustino G et al. JACC 2017



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use

• Importance of valve leaflet thickening (CT studies) and valve 
thrombosis (clinical)



Subclinical Leaflet Thrombosis characterized by hypo-

attenuated leaflet thickening (HALT) and reduced leaflet 

motion has been frequently observed in transcatheter and 

surgical aortic bioprosthetic valves. 

Background

Reduced leaflet motion

Makkar R. et al. NEJM 2015

Hypoattenuating leaflet thickening (HALT)

Thickened 

leaflets

Hypoattenuating 

opacities



1:1 Randomization

1182 Patients

TAVR

(SAPIEN 3 Valve)

Surgery 

(Surgical Bioprosthesis)

Follow-up: 30 day, 6 mos, and annually through 10 years

CT Imaging Sub-Study CT Imaging Sub-Study

PRIMARY ENDPOINT: 

Composite of all-cause mortality, stroke, and CV re-hospitalization 

at 1 year post-procedure.

PARTNER 3 Trial Study Design 

Symptomatic Severe Aortic Stenosis

Registries

Bicuspid 

Registry

N=75

Under-represented 

Population Registry

N=100

CT Sub-Study

Up to 440 Patients

P3-CAP

35 US Sites

Up to 2000 Patients

ViV Studies

Aortic ViV 

N=125

Mitral ViV 

N=50

Low Risk/TF ASSESSMENT by Heart Team

(STS < 4%)



Incidence of HALT at 30 Days and 1 Year

Outcomes (%)

30 Days 1 Year

TAVR 

(N=165)

Surgery 

(N=119) P-value

TAVR 

(N=153)

Surgery 

(N=109) P-value

HALT 13.3 5.0 0.03 27.5 20.2 0.19

1 Leaflet 81.8 66.7 64.3 68.2

2 Leaflets 9.1 33.3 23.8 31.8

3 Leaflets 9.1 0 11.9 0

Event rates are binary and p-value is based on Fisher’s Exact test

TAVR vs SAVR
Per Protocol Population 



HALT from 30D to 1Y
Per Protocol Population

All Patients

30 Day 1 Year

No HALT

N = 217

HALT

N = 25

HALT

N = 11 (44%)

No HALT

N = 14 (56%)

HALT

N = 46 (21%)

No HALT

N = 171 (79%)

0/14 

received 

anticoagulation



Mean Aortic Valve Gradient and 

Severity of HALT at 1 year 
All Patients with Evaluable CTs – TAVR & SAVR

13.7
15.1

16.4

12.6 12.6 12.6
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Clinical Events

(n)

Day 7-30 Day 31-365

HALT at 

30 Days 

(N=35)

No HALT at 30 

Days 

(N=311)

HALT at 

30 Days 

(N=35)

No HALT at 

30 Days 

(N=311)

Death 0 0 0 4

Heart Failure 0 1 1 6

Angina 0 0 0 9

Myocardial Infarction 0 0 0 3

Clinical Valve 

Thrombosis*
0 0 3 1

Stroke 1 0 0 1

TIA 0 1 1 2

Retinal Artery Embolism 0 0 1 1

30-day HALT and Clinical Events

All Patients with Evaluable CTs – TAVR & SAVR

*Defined according to VARC2 definition



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use

• Importance of valve leaflet thickening (CT studies) and valve 
thrombosis (clinical)

• Bioprosthetic valve durability (SVD and BVF) – new definitions



New EU guidance with 
standardized definitions 
and endpoints to assess 
bioprosthetic aortic valve 
deterioration and failure

Capodanno D et al. Europ Heart J 2017  



0.2%

0.0%

2.5%

0.5%

0.7%

0.4%

3.6%

2.4%

0.0%

0.6%

Vollenbroich, et al. IJC 2019

Gleason, et al. JACC 2019

Didier, et al. Circulation 2018

Abdel-Wahab, et al. EuroPCR 2019

Sondergaard, et al. JACC 2019

Blackman, et al. JACC 2019

Antonazzo Panico, et al. EIJ 2019

Barbanti, et al. JAHA 2018

Holy, et al. EIJ 2018

Eltchaninoff, et al. EIJ 2018

Structural valve deterioration (SVD)

7.5%

3.7%

2.5%

4.5%

4.5%

3.2%

Sondergaard, et al. JACC 2019

Duetsch, et al. EIJ 2018

Antonazzo Panico, et al. EIJ 2019

Barbanti, et al. JAHA 2018

Holy, et al. EIJ 2018

Eltchaninoff, et al. EIJ 2018

Bioprosthetic valve failure (BVF)

5 years

7 years

8 years 8 years

7 years

6 years

Severe SVD Bioprosthetic valve failure (BVF)

SVD at 5 to 8 years
Weighted incidence

1.3% 
(95% CI 0.7-1.9)

BVF at 6 to 8 years
Weighted incidence

3.7% 
(95% CI 2.7-4.6)

Long-term Durability of TAVR
ESC/EACTS definitions

Capodanno D, et al. Eurointervention 2019 



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use

• Importance of valve leaflet thickening (CT studies) and valve 
thrombosis (clinical)

• Bioprosthetic valve durability (SVD and BVF) – new definitions
• Safety and durability of TAV-in-TAV procedures and safety of failed 

TAVR surgical explantation



Surgically explanted Sapien and CorveValve THVs

All TAVR systems will certainly demonstrate
evidence of valve degeneration during long-term 

(> 5 years) assessments. Is TAV-in-TAV  a viable option?



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use

• Importance of valve leaflet thickening (CT studies) and valve 
thrombosis (clinical)

• Bioprosthetic valve durability (SVD and BVF) – new definitions
• Safety and durability of TAV-in-TAV procedures and safety of failed 

TAVR surgical explantation
• Issues relating to coronary ‘access’ (esp. w CAD and younger pts)



Esp. relevant in patients 
with known CAD, in young 
low-risk patients with 
probable future ‘valve-in’ 
procedures, and during ACS 
events

Yudi et al. JACC 2018; 71:1360-78 



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Use of cerebral embolic protection to reduce strokes – systematic or 
selective use

• Importance of valve leaflet thickening (CT studies) and valve 
thrombosis (clinical)

• Bioprosthetic valve durability (SVD and BVF) – new definitions
• Safety and durability of TAV-in-TAV procedures and safety of failed 

TAVR surgical explantation
• Issues relating to coronary ‘access’ (esp. w CAD and younger pts)
• Management of post-TAVR conduction disturbances (new 

pacemakers and especially new LBBB)



Results (PARTNER 1 and 2)
30 Day to Two-Year Clinical Outcomes

Endpoint
LBBB

(n = 215)

PPM

(n = 315)

No PPM or LBBB

(n = 2460)

P-value

LBBB vs. 

None

P-value

PPM vs. 

None

P-value

PPM vs. 

LBBB

Death (all-cause) 24.0 18.0 16.0 0.003 0.32 0.12

CV Death 16.9 11.8 9.0 0.003 0.08 0.29

Rehospitalization 19.5 13.6 12.3 0.006 0.38 0.17

Death/Rehospitalization 34.4 28.6 24.9 0.003 0.08 0.16

LVEF 51.7 54.8 58.5 <0.0001 <0.0001 0.003

Event rates are Kaplan-Meier estimates landmarked at 30 days. 

LVEF values reported are least-squares means from a linear mixed effects model

Tamim M. Nazif, MD and Jose M. Dizon, MD on behalf of The PARTNER Trial Investigators



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Optimal antithrombotic pharmacotherapy after TAVR (both anti-
platelet and anti-thrombotic meds)



The POPULAR TAVI Trial
SAPT vs. DAPT

J Brouwer et al; NEJM 2020



The POPULAR TAVI Trial
SAPT vs. DAPT

J Brouwer et al; NEJM 2020

KEY Endpoints



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Optimal antithrombotic pharmacotherapy after TAVR (both anti-
platelet and anti-thrombotic meds)

• Management of severe AS in the setting of concomitant diseases 
(e.g. severe CAD, CKD, multi-valve disease, and AF)



AS and CAD
COMPLETE-TAVR



AS and Atrial Fibrillation
Watch-TAVR

Aortic Stenosis & 

Atrial Fibrillation

TAVR + 
WATCHMAN

(n = 175)

TAVR + 

Medical Rx

(n = 175)

1o Outcome:
• Death, stroke, bleeding

@ 1 year

2o Outcome:
• Components of primary
• Any thromboembolism
• Cardiovascular death
• Re-hospitalization
• QoL (KCCQ-12)
• Procedural costs

National PIs: Samir Kapadia & Martin Leon
Grant support: Boston Scientific



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Optimal antithrombotic pharmacotherapy after TAVR (both anti-
platelet and anti-thrombotic meds)

• Management of severe AS in the setting of concomitant diseases 
(e.g. severe CAD, CKD, multi-valve disease, and AF)

• Management of bicuspid aortic valve disease (TAVR vs. SAVR)



27%

5%

68%

(from 14 centers in North America, Europe and Asia)

Tricommissural

3 commissures
V-like orifice

“functional or acquired” 

Bicommissural
Raphe-type

Bicommissural
Non Raphe-type

2 commissures, 1 raphe
Slit-like orifice

Jilaihawi H. JACC Imaging 2016

2 commissures, no raphe
Slit-like orifice

Bicuspid Aortic Valve Classification  
CTA System



Evolut LR BAV Registry 

Forrest, J et al; JAMA Cardiology 2020



Evolut LR BAV Registry 

Forrest, J et al; JAMA Cardiology 2020



Evolut LR BAV Registry 

Forrest, J et al; JAMA Cardiology 2020



The PARTNER 3 Bicuspid Registry for 

SAPIEN 3 TAVR in Low-risk Patients

Mathew R. Williams, MD &

John G. Webb, MD
on behalf of the PARTNER 3 Trial Investigators



Primary Endpoint

Outcomes

30 Days 1 Year

Registry

(N=71)

CAP

(N=98)

Registry

(N=71)

Composite 7.0% (5) 6.0% (6) 8.5% (6) 

All-cause death  0% 0% 1.4% (1)

All Stroke 2.8% (2) 0% 2.8% (2)

Disabling 0% 0% 0%

CV Rehospitalization 4.2% (3) 6.0% (6) 5.6% (4)

Event rates are KM estimates % (no. of patients)



60.6
72.9 73.5

33.8

25.7 25.0

0

20

40

60

80

100

Baseline
(N=71)

30 Days
(N=70)

1 Year
(N=68)

%
 o

f 
P

a
ti
e
n
ts

Aortic Regurgitation
Bicuspid Registry

≥ Moderate

Mild

None/Trace

1.4 1.55.6



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Optimal antithrombotic pharmacotherapy after TAVR (both anti-
platelet and anti-thrombotic meds)

• Management of severe AS in the setting of concomitant diseases 
(e.g. severe CAD, CKD, multi-valve disease, and AF)

• Management of bicuspid aortic valve disease (TAVR vs. SAVR)
• Management of asymptomatic severe AS and symptomatic 

moderate AS (subgroups)



Stress-Test Abnormal

Treadmill Stress-Test

Asymptomatic Severe AS and 2D-TTE (PV ≥4m/s or AVA ≤1 cm2) 
Exclusion if patient is symptomatic, age <65 yo, EF<50%, concomitant surgical indications, or STS >8

Stress-Test Normal

Early-TAVR Randomized Trial

CTA and Angiography 

TF- TAVR eligibility

Randomization 1:1
Stratified by STS (<3 vs >3)

TF-TAVR
Clinical 

Surveillance

Early TAVR Registry

Primary Endpoint (superiority): 2-year composite 

of all-cause mortality, all strokes, and repeat  

hospitalizations (CV)

1109 pts, 75 US sites

Principal Investigators:

Philippe Généreux, Allan Schwartz

Chair: Martin B. Leon 

The EARLY TAVR Trial



Heart Failure

LVEF < 50%

NYHA ≥ 2

Optimal HF 

therapy

(OHFT)

Moderate AS

International

Multicenter

Randomized

TAVR 

UNLOAD 

Trial

R

TAVR + 

OHFT

OHFT 

Alone

Follow-up:

1 month

6 months 

1 year

Clinical 

endpoints

Symptoms

Echo

QoL

Primary Endpoint
Hierarchical occurrence 
of:
▪ All-cause death
▪ Disabling stroke
▪ Hospitalizations for 

HF, aortic valve 
disease

▪ Change in KCCQ

Reduced AFTERLOAD

Improved LV systolic 

and diastolic function

TAVR UNLOAD Trial - Moderate AS + HF
(300 patients, 1:1 Randomized) 

PIs: Nicolas M. Van Mieghem and Martin B. Leon



Strange G et al; J Am Coll Cardiol 2019



TAVR – Future Directions  
Still MANY Knowledge Gaps

• Optimal antithrombotic pharmacotherapy after TAVR (both anti-
platelet and anti-thrombotic meds)

• Management of severe AS in the setting of concomitant diseases 
(e.g. severe CAD, CKD, multi-valve disease, and AF)

• Management of bicuspid aortic valve disease (TAVR vs. SAVR)
• Management of asymptomatic severe AS and symptomatic moderate 

AS (subgroups)
• Life journey w AS in younger patients (aortic valve remodeling, 

multiple procedures, which comes first = sequencing?)  



TAVR – Future Directions  
Aortic Valve Remodeling

• Mechanical scoring blades 
fracture leaflet calcium and 
improve leaflet mobility

• 13 Fr catheter 
• Non-occlusive (no PM)
• Can be used as (1) stand-alone,

(2) bridge to TAVR/SAVR or
(3) preparation for TAVR 
(heavily calcified valves)

Leaflex AVRT

Expander

Frame with 
scoring blades

Calcium Scored



Aortic Stenosis Lifelong Therapy Choices
Age matters (symptomatic severe AS) 

< 50 yo

•SAVR
• MV>BV

50-65 yo

•SAVR
• MV or BV

• TAVR only 
if SAVR 
adverse

65-75yo

•SAVR or 
TAVR

• TAVR ideal 
or SAVR  
adverse

• SDM

> 75 yo

•TAVR
• SAVR only 

if TAVR  
adverse

MV= mechanical valve
BV= bioprosthetic valve

Adverse= clinical or
anatomic factors SDM= shared decisions

Think SEQUENCING…



The Patients are Simply AMAZING!

92 yo man with

critical AS…

TAVR at CUMC

on 2/8/06…

Playing golf in 

Palm Springs on

3/8/06!!!

Patient #1



Philippe

Genereux
Philippe

Demers

Donald

Palisaitis

“Outpatient” Same-Day TAVR
Sacre-Coeur Hospital; Montreal, CN

Genereux P et al. Catheter Cardiovasc Interv 2016;87:980-2

CCI 2016



It’s is All About the Patients!

Remember, 

your patients are 

the point-of-care!!!


