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5-year outcomes of transcatheter aortic valve replacement or surgical aortic valve
replacement for high surgical risk patients with aortic stenosis (PARTNER 1): a randomised
controlled trial
The Lancet 2015;385:2477-2484
All-cause death by
landmark analysis

PARTNER 1A
Mean STS PROM - 11.7%
Mortality rates in the TAVR
and surgical group were
similar at
• 30 d (3.4% and 6.5%,
respectively; P = 0.07),
• 1 y (24.3% and 26.8%,
respectively),
• 2 y (33.9% and 35%,
respectively), and
• 5 y (67.8% and 62.4%,
respectively)

All-cause death

Stroke or TIA
Stroke, TIA, or death
from any cause

CONCLUSION:
TAVR as an alternative to
surgery for patients with
high surgical risk results in
similar clinical outcomes.

3-Year Outcomes in High-Risk Patients Who
Underwent Surgical or Transcatheter Aortic Valve
Replacement
JACC 2016;67:2565-2574

U.S. CoreValve High Risk Study
Mean STS PROM – 7.4%

•

Mortality rate at 1 and 2 y
was lower in the TAVR group
than in the SAVR group
(14.1% vs 18.9%,
respectively, at 1 y; 21.9% vs
29.0%, respectively, at 2 y).

•

The rate of death or major
stroke was significantly
lower with TAVR at 1 y
(16.1% vs 22.2%), 2 y (24.0%
vs 32.8%), and 3 y (35.0% vs
41.6%)

CONCLUSION: Patients with severe aortic stenosis at increased risk for surgery
had improved 3-year clinical outcomes after TAVR compared with surgery.

Transcatheter or Surgical Aortic-Valve Replacement in Intermediate-Risk Patients
PARTNER 2

•

At 2 y, the Kaplan-Meier rate of death from any
cause or disabling stroke was similar in the
TAVR and SAVR groups (19.3% in the TAVR
group and 21.1% in the SAVR group)

•

In the transfemoral-access cohort, TAVR
resulted in a lower event rate than did SAVR
(HR, 0.79; 95% CI, 0.62-1.00)
In the transthoracic-access cohort, outcomes
were similar in the TAVR and SAVR groups (HR,
1.21; 95% CI, 0.79-1.65)

•

Mean STS PROM – 5.8%

N Engl J Med 2016;
374:1609-1620

CONCLUSION: In intermediate-risk patients, TAVR was
similar to SAVR with respect to the primary end point of
death or disabling stroke at 2 years.

Surgical or transcatheter aortic-valve replacement in intermediate-risk
patients.
N Engl J Med 2017;376:1321-31.
SURTAVI

Mean STS PROM score - 4.5%
The incidence of the primary composite
end point of death from any cause or
disabling stroke at 24 m. was similar in the
TAVR and SAVR groups (12.6% and 14.0%)

•

Surgery was associated with higher rates
of acute kidney injury, atrial fibrillation,
and transfusion requirements.

•

TAVR had higher rates of residual aortic
regurgitation and need for pacemaker
implantation.

CONCLUSION: TAVR was a noninferior alternative to surgery in
patients with severe aortic stenosis at
intermediate surgical risk, with a
different pattern of adverse events
associated with each procedure.

Two-Year Outcomes in Patients With Severe
Aortic Valve Stenosis Randomized to
Transcatheter Versus Surgical Aortic Valve
Replacement
The All-Comers Nordic Aortic Valve Intervention
CircClinical
CardiovascTrial
Interv. 2016 Jun;9(6)
Randomized
All-cause mortality,
stroke, or myocardial
infarction

All-cause mortality,
stroke, or myocardial
infarction

NOTION
•

Mean STS PROM – 3.0%

There was no difference in the primary
outcome, the composite rate of death from
any cause, stroke, or myocardial infarction at
1 y (13.1% vs 16.3%; P = 0.43 for superiority)

All-cause mortality

All-cause mortality,
stroke, or myocardial
infarction
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Cochrane Database of Systematic Reviews 2012, Issue 12. Art. No.: MR000033.

Compared with non-industry sponsored studies, industry sponsored
studies more often had:
• favorable efficacy results, risk ratio (RR): 1.32 (95% CI: 1.21 to 1.44),
• favorable harms results, RR: 1.87 (95% CI: 1.54 to 2.27)
• favorable conclusions, RR: 1.31 (95% CI: 1.20 to 1.44)
• less agreement between the results and the conclusions, RR: 0.84 (95%
CI: 0.70 to 1.01).

…Our analyses suggest
the existence of an
industry bias that
cannot be explained
by standard “Risk of
bias” assessments.

bmj.com 2003;326:1167

Studies sponsored by pharmaceutical companies were more
likely to have outcomes favoring the sponsor than were
studies with other sponsors (odds ratio 4.05; 95% confidence
interval 2.98 to 5.51; 18 comparisons).

•
•

Data from the Transcatheter Valve Therapy Registry and Society of
Thoracic Surgeons National Database linked to Medicare administrative
claims for follow-up
9,464 propensity-matched intermediate- and high-risk (STS Predicted
Risk of Mortality score ≥3%) U.S. patients who underwent commercial
TAVR or SAVR
o
o
o
o

Death

Median age - 82 years
47.9% women
Median STS PROM score - 5.6% (similar to PARTNER 2)
Among TAVR patients, transfemoral access in 76%, and
the valve prosthesis used was the CoreValve in 33% and
the Sapien in 67%.

TAVR 17.3%
SAVR 17.9%
P = 0.40

Death and Stroke

•

Similar 1-year risk for death across most subgroups

•

Those with prior cardiac surgery experienced a lower 1year risk for mortality when treated with TAVR versus SAVR
(p for interaction = 0.09).

Among unselected intermediate- and high-risk
patients, TAVR and SAVR resulted in similar
rates of death, stroke, and DAOH to 1 year

Stroke

A meta-analysis and meta-regression
of long-term outcomes of
transcatheter versus surgical aortic
valve replacement for severe aortic
Int J Cardiol 2016;225:234-243
stenosis
•
•

•

Fifty studies - 44,247 patients
Mean duration follow-up - 21.4
months
There was a significant difference
favoring TAVR in the incidence of
stroke (RR, 0.82; 95% CI 0.71–0.94),
atrial fibrillation (RR, 0.43; 95% CI
0.33–0.54), acute kidney injury (RR,
0.70; 95% CI 0.53–0.92), and major
bleeding (RR, 0.57; 95% CI 0.40–0.81).

Acute kidney injury

A meta-analysis and meta-regression
of long-term outcomes of
transcatheter versus surgical aortic
valve replacement for severe aortic
Int J Cardiol 2016;225:234-243
stenosis
•
•

Fifty studies - 44,247 patients
Mean duration follow-up - 21.4
months

•

There was a significant difference
favoring TAVR in the incidence of
stroke (RR, 0.82; 95% CI 0.71–0.94),
atrial fibrillation (RR, 0.43; 95% CI
0.33–0.54), acute kidney injury (RR,
0.70; 95% CI 0.53–0.92), and major
bleeding (RR, 0.57; 95% CI 0.40–0.81).

•

TAVR had significant higher incidence
of vascular complications (RR, 2.90;
95% CI 1.87–4.49), aortic
regurgitation (RR, 7.00; 95% CI
5.27–9.30), and pacemaker
implantation (PPM) (RR, 2.02; 95% CI
1.51–2.68).

A meta-analysis and meta-regression
of long-term outcomes of
transcatheter versus surgical aortic
valve replacement for severe aortic
Int J Cardiol 2016;225:234-243
stenosis

It looks like a tie!
However, the final answer on the SAVR vs. TAVR
query is not known yet
No difference was found in longterm all-cause
mortality
(at least not for the intermediate- and low-risk
patients).

(risk ratios (RR), 1.06; 95%
confidence interval (CI) 0.91–1.22).

Real long-term results?
TAVR and SAVR showed similar longterm survival in patients with severe
AS; with important differences in
treatment-associated morbidity.

How do differences in treatment-associated morbidity
influence major hard endpoints?
The effects of atrial fibrillation, stroke,
acute kidney injury, and major bleeding
are evident on the early outcome.
PARTNER 1
All-cause death by
landmark analysis

The effects of aortic regurgitation, and
pacemaker implantation are
predominantly evident on mid- and longterm outcome.

Transcatheter Valve Therapy
Registry and Society of Thoracic
Surgeons National
U.S. Database
CoreValve High Risk Study

PARTNER 2

TAVR 17.3%
SAVR 17.9%
P = 0.40

NOTION
All-cause mortality,
stroke, or myocardial
infarction

All-cause mortality

A retrospective cohort study of patients undergoing TAVR
in the United States at 229 sites between November 2011
and September 2014

9,785 patients
PPM placement within 30 days in 6.7% of patients
JACC Cardiovasc Interv 2016;9(21):2189-2199

•

self-expanding valves (25.1%) vs. balloonexpanding valves (4.3%)

Early PPM implantation is a common complication following TAVR, and it is associated
with higher mortality and a composite of mortality or heart failure admission at 1 year.

Need for Permanent Pacemaker after Surgical Aortic Valve Replacement
Reduces Long-Term Survival
Ann Thorac Surg (In press)
2018 Mar 22. pii: S0003-4975(18)30372-2.

HR=1.48

Median follow-up was 7.5 years and patients requiring PPM had significantly worse
long-term survival (p=0.02), even after risk adjustment with STS predicted risk of
mortality (HR=1.48, p=0.02).
The need for PPM following aortic valve replacement independently reduces long-term survival.

Transcatheter or Surgical Aortic-Valve Replacement in Intermediate-Risk Patients
N Engl J Med 2016; 374:1609-1620

PARTNER 2

Transcatheter or Surgical Aortic-Valve Replacement in Intermediate-Risk Patients
N Engl J Med 2016; 374:1609-1620

PARTNER 2

HR 2.85; P<0.001

What is the durability of TAVI?

TAVI bioprostheses long-term follow-up data

T
C
R
Excellent long-term hemodynamic profile for both sAVR and TAVI valves

Stable transvalvular gradients

Kaplan-Meier analysis of all-cause death in
the intention-to-treat population

Mean transvalvular gradients during follow-up.

No patient with SVD reported

TAVR

SAVR

(A) Trend in AV area, AV area index, and Doppler velocity index (DVI) from first
post-implant (FPI) through 5 years in TAVR patients with paired echocardiograms.
(B) Box plots of the mean aortic valve gradient from FPI through 5 years. (C) The
absolute change in mean gradient from FPI to 5 years for each patient. (D) Box
plots of the left ventricular mass index from FPI through 5 years.

TAVR

SAVR

(A) Trend in AV area, AV area index, and DVI from FPI through 5 years in
SAVR patients with paired echocardiograms. (B) Box plots of the mean aortic
valve gradient from FPI through 5 years. (C) Absolute change in mean
gradient from FPI to 5 years for each patient. (D) Box plots of the left
ventricular mass index from FPI through 5 years.

Longitudinal assessment of the
PARTNER I trial demonstrates that valve
performance and cardiac
hemodynamics are stable after
implantation in both SAPIEN TAVR and
SAVR in patients alive at 5 years.
JACC Cardiovasc Imaging (In press).
2016 Dec 8. pii: S1936-878X(16)30895-6.

J Am Coll Cardiol 2013;61:413–9

Registries

Vancouver

J Am Coll Cardiol Intv 2015;8:1084–91

The Italian Registry
The only available data about Corevalve
Prosthesis Performance

Time trends in transaortic mean gradient

At 5 years, 3 patients (3.4%) had
moderate prosthetic valve dysfunction
(moderate transvalvular regurgitation in 1, moderate
stenosis in 1, and moderate mixed disease in 1).

• 5 SVD cases (1.4%) (2 Redo TAVI (0.6%) in
pts. with symptomatic prosthesis restenosis).
• 10 patients (2.8%) showed late mild
stenosis with a mean transaortic gradient 20-

Hélène Eltchaninoff, PCR London 2016

Hélène Eltchaninoff, PCR London 2016

ROUEN experience (239 patients)

No conclusions can be drawn because of
significant competing mortality risk

Hélène Eltchaninoff, PCR London 2016

Definition of THV Degeneration
• At least moderate aortic regurgitation
And/or
• Mean Gradient ≥ 20mmHg,
which did not appear within 30 days of
the procedure
• Not related to endocarditis
Freedom from THV Degeneration
•
•
•

4 years - 94%
6 years - 82%
8 years – less than 40%

Danny Dvir, EuroPCR 2016

TAV and SAV leaflet fatigue due to
cyclic loading was investigated
through finite element analysis by
implementing a computational soft
tissue fatigue damage model.

Journal of Biomechanics 2015;48:3026–3034

SAVR

•

Under identical loading conditions
and with identical leaflet tissue
properties, the TAV leaflets sustained
higher stresses, strains, and fatigue
damage compared to the SAV leaflets.

•

The simulation results suggest that
the durability of TAVs may be
significantly reduced compared to
SAVs to about 7.8 years.

TAVR

Starting in June 2007, all consecutive patients with severe
aortic stenosis undergoing TAVI with the CoreValve and
EvolutR devices in 13 Italian centers were prospectively
included in the Clinical Service Project - 2343 patients.

(Clinical Trial Registration Information: http://clinicaltrials.gov/ct2/show/NCT01007474).

All the cardiac deaths and the hospitalizations possibly related to the prosthesis
have been reviewed to assess the presence of endocarditis, thrombosis and/or
worsening (stenosis/regurgitation) valve parameters, and eventually included in
the analysis. These events were defined as “prosthesis-related clinical events”.

Age at procedure 82 ± 6 years
•

•

20 prosthesis related clinical events
occurred with an annual rate ranging from
0.2% to 1.5% (6 prosthesis related fatalities
and 14 prosthesis-related events that led
to a new hospitalization for heart failure)
the 7 years incidence of events was 3.2%
(1.51-6.71%)

At 7 year follow-up, overall mortality
was 68.1% (62.9-73.2).

Valve degeneration does not play a
major role when we perform sAVR (or
TAVI) in 80-year-olds because of their
limited life expectancy, but it does play
Ann patients.
Thorac Surg 2015;99:831–7
a role in younger

Kaplan-Meier freedom
from explant due to SVD
by age groups.

7%

Conventional
Surgical AVR
+
TAVI

Rapid
Deployment
Valve

1st implantation in Greece
Attikon UH 2015

• 35% cross-clamp time reduction in isolated AVR
• 29% cross-clamp time reduction in combined

AVR + single graft CABG, in the prospective,
multi-center US clinical trial TRANSFORM1 when
compared to data from STS database for the
period of July 2011 - December 20122.

TRANSFORM (Multicenter Experience With Rapid Deployment Edwards INTUITY Valve System for Aortic Valve Replacement) US
clinical trial: Performance of a rapid deployment aortic valve.
1

J Thorac Cardiovasc Surg 2017;153:241-251

2

STS database for the period of July 2011 - December 2012.

Hemodynamic
profile

J Thorac Cardiovasc Surg 2013;145:110-5

8.5
8.5

The RDAVR patients had a significantly lower mean transvalvular gradient (

vs

10.3 mm

Hg, p = 0.044) and a lower prevalence of patient-prosthesis mismatch (0% vs 15.0%, p = 0.013) 3 months
postoperatively compared with the FS-AVR patients.

CADENCE – MIS - Ann Thorac Surg 2015;99:17-25

Moderate or severe aortic regurgitation
TAVI

(Partner 1)

14%

TAVI

(Partner 2)

3,7%

Surgical AVR

RD AVR (Intuity) –

1%

0,9%

(Partner 1)

Triton Trial

Minimally Invasive Aortic
Valve Replacement through
Upper Ministernotomy

Studies of Minimally Invasive Aortic Valve Replacement vs Conventional Aortic Valve Replacement

Quality of Evidence Assessment for Clinical Outcomes by the Grades
of Recommendation, Assessment, Development and Evaluation
Working Group Approach

Ann Thorac Surg 2014;98:1499–511

Ann Thorac Surg 2014;98:1499–511

Nine studies reported pain scores.
The pooled WMD was –0.87 points, suggesting less pain with the minimally invasive
approach.
The differences were also maintained when considering only RCTs (WMD, –0.66 points) or non-RCTs
(WMD, –1.15 points).

Ann Thorac Surg 2014;98:1499–511

Overall, early deaths were significantly lower in the
MIAVR arm compared with CAVR arm (1.9% vs 3.3%).

(Mantel-Haenszel test)

This difference was not significant for RCTs but was
significant for non-RCTs (1.9% vs 3.3%).
•

Subgroup analysis demonstrated that this
significant difference was evident for the
ministernotomy approach (2.0% vs 3.5%)
but not for the minithoracotomy
approach (1.2% vs 2.3%).

Perioperative mortality in patients undergoing minimally invasive aortic valve
replacement (MIAVR) vs conventional aortic valve replacement (CAVR).

Ann Thorac Surg 2014;98:1499–511

Cumulative meta-analysis of early
mortality outcomes showed that the risk
ratio and point values have stabilized in
recent years, with decreasing 95%
confidence intervals and p values.

Cumulative perioperative mortality in patients undergoing
minimally invasive aortic valve replacement (MIAVR) vs
conventional aortic valve replacement (CAVR).

3

3
1

2

TRANSFORM (Multicenter Experience With Rapid Deployment Edwards
INTUITY Valve System for Aortic Valve Replacement) US clinical trial:
Performance of a rapid deployment aortic valve. J Thorac Cardiovasc Surg
2017;153:241-251
2 STS database for the period of July 2011 - December 2012.
3 A randomized multicenter trial of minimally invasive rapid deployment
versus conventional full sternotomy aortic valve replacement (CADENCE –
MIS). Ann Thorac Surg 2015;99:17-25
1
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Rapid deployment AVR

a new surgical approach for the treatment of severe AS
• Faster implantation
• Excellent hemodynamics
• Significantly facilitating
minimally invasive
techniques
o Effective
o Safe
o MIS-RDAVR costs $2,621
less than CAVR and had
lower mortality rates,
making it a superior
(dominant) technology
relative to CAVR.
J Med Econ 2016;19:1011-7

Interactive CardioVascular and Thoracic Surgery 2018;26:202–209

postoperative mortality

postoperative stroke

postoperative aortic
regurgitation
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postoperative mortality

postoperative stroke

postoperative aortic
regurgitation

Interactive CardioVascular and Thoracic Surgery 2018;26:202–209

1-year mortality

2-year mortality
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Take-home messages

§ To date there is no evidence that TAVR valves degenerate earlier
than surgical valves.
§ Long-term data on TAVR is still missing and there are theoretical
concerns about increased rate of SVD in TAVs. Hence, before
long-term data are available, low-risk and younger patient
population should not be targeted.
§ Modern surgical AVR treatment can provide excellent (potentially
superior to TAVR) short-term results with reliable long-term
outcome and in my view, taking into consideration the current
economic restraints, it is the treatment of choice in the majority
of patients, including selected high-risk operable ones.
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§ TAVR and SAVR show similar mid-term survival in patients with
severe AS; with important differences in treatment-associated
morbidity.

