Em 2018 TAVI sera o tratamento dominante da estenose aodrtica e
tornar-se-a o “Gold standart”

In 2018 TAVI will be the leading treatment for aortic stenosis and
will become the Gold Standard for the treatment of this disease
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ABSTRACT

BACKGROUND

Many patients with severe aortic stenosis and coexisting conditions are not candi-
dares for surgical replacement of the aortic valve. Recently, transcatheter aortic-valve
implantacion (TAVI) has been Suggested as a less invasive treacment for high-risk
patients with aortic stenosis.

METHODS

We randomly assigned patients with severe aortic stenosis, whom surgeons considered
10t 0 be suitable candidares for surgery, 1 standard cherapy (including balloon aortic
valvuloplasty) or transfemoral transcatheter implantation of  balloon-expandable
bovine pericardial valve. The primary end point was the rate of death from any cause.
RESULTS

A total of 358 patients with aortic stenosis who were not considered to be suitable can-
didates for surgery underwent randomization at 21 centers (17 in the United States).
At 1 year, the rate of death from any cause (Kaplan-Meier analysis) was 30.7% with
TAVI, as compared with 50.7% with standard therapy (hazard ratio with TAVI, 0.55;
95% confidence interval [CI], 0.40 to 0.74; P<0.001). The rate of the composite end
point of death from any cause or repeat hospitalization was 42.5% with TAVI s com-
pared with 71.6% with standard therapy (hazard ratio, 0.46; 95% CI, 035 to 059;
P<0.001). Among survivors at 1 year, the rate of cardiac symptoms (New York Heart
Association class IIT or IV) was lower among patients who had undergone TAVI than
among those who had received standard therapy (25.2%vs. 58.0%, P<0.001). At30 days,
TV, as compared with standard therapy, was associated with a higher incidence of
major strokes (5.0% vs. 1.1%, P=0.06) and major vascular complications (16.2% vs.
1.1%, P<0.001). In the year after TAVI, there was no deterioration in the functioning
of the bioprosthetic valve, as assessed by evidence of stenosis or regurgitation on an
echocardiogram.

CONCLUSIONS

In patients with severe aortic stenosis Who were not suitable candidates for surgery,
‘TAVI, as compared with standard cherapy, significanly reduced the races of death from
any cause, the composite end point of death from any cause or repeat hospitalization,
and cardiac symptoms, despite the higher incidence of major strokes and major vascular
events. (Funded by Edwards Lifesciences; ClinicalTrials.gov number, NCT00530894)
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ABSTRACT

BACKGROUND

The use of transcatheter aortic-valve replacement has been shown to reduce mortality
among high-risk patients with aortic stenosis who are not candidates for surgical
replacement. However, the two procedures have not been compared in a randomized
trial involving high-risk patients who are still candidates for surgical replacement.

METHODS

At 25 centers, we randomly assigned 699 high-risk patients with severe aortic stenosis
to undergo ither transcatheter aortic-valve replacement with a balloon-expandable
bovine pericardial valve (either a transfemoral or a transapical approach) or surgical
replacement. The primary end point was death from any cause at 1 year. The primary
hypothesis was that transcatheter replacement s not inferior to surgical replacement.

RESULTS

The rates of death from any cause were 3.4% in the transcatheter group and 6.5% in
the surgical group at 30 days (P=0.07) and 24.2% and 26.8%, respectively, at 1 year
(P=0.44), a reduction of 2.6 percentage points in the transcatheter group (upper
limit of the 95% confidence interval, 3.0 percentage points; predefined margin, 7.5
percentage points; P=0.001 for noninferiority). The rates of major stroke were 3.8%
in the transcatheter group and 2.1% in the surgical group at 30 days (P=0.20) and
5.1% and 2.4%, respectively, at 1 year (P=0.07). At 30 days, major vascular compli-
cations were significantly more frequent with transcatheter replacement (11.0% vs.
3.2%, P<0.001); adverse events that were more frequent after surgical replacement
included major bleeding (9.3% vs. 19.5%, P<0.001) and new-onset atrial fibrillation
(8.6%vs. 16.0%, P=0.006). More patients undergoing transcatheter replacement had
an improvement in symptoms at 30 days, but by 1 year, there was not a significant
between-group difference.

CONCLUSIONS

In high-risk patients with severe aortic stenosis, transcatheter and surgical proce-
dures for aortic-valve replacement were associated with similar rates of survival ac
1year, although there were important differences in periprocedural risks. (Funded by
Edwards Lifesciences; Clinical Trials.gov number, NCT00530894.)
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ABSTRACT

BACKGROUND

Previous trials have shown that among high-risk patients with aortic stenosis, survival
rates are similar with transcatheter aortic-valve replacement (TAVR) and surgical aoric-
valve replacement. We evaluated the two procedures in a randomized trial involving
intermediate-risk patients.

METHODS

We randomly assigned 2032 intermediace-risk patients With severe aortic stenosis, at
57 centers, to undergo eicher TAVR o surgical replacement. The primary end point was
death from any cause or disabling stroke ac 2 years. The primary hypothesis was that
TAVR would not be inferior to surgical replacement. Before randomization, patients
were entered into one of two cohorts on the basis of clinical and imaging findings;
76.3% of the patients were included in the transfemoral-access cohort and 23.7% in
the transthoracic-access cohort.

RESULTS

The rate of death from any cause or disabling stroke was similar in the TAVR group
and the surgery group (P=0.001 for noninferiority). At 2 years, the Kaplan-Meier event
rates were 19.3% in the TAVR group and 21.1% in the surgery group (hazard ratio in
the TAVR group, 0.89; 95% confidence interval [CI], 0.73 to 1.09; P=0.25). In the
transfemoral-access cohort, TAVR resulted in a lower rate of death or disabling stroke
than surgery (hazard ratio, 0.79; 95% CI, 0.62 to 1.00; P=0.05), whereas in the trans-
thoracic-access cohort, outcomes were similar in the two groups. TAVR resulted in
larger aortic-valve areas than did surgery and also resulted in lower rates of acute
kidney injury, severe bleeding, and new-onset atrial fibrillation; surgery resulted in
fewer major vascular complications and less paravalvular aortic regurgitation.
CONCLUSIONS

In intermediate-risk patients, TAVR was similar to surgical aortic-valve replacement
with respect to the primary end point of death or disabling stroke. (Funded by Edwards
Lifesciences; PARTNER 2 ClinicalTrials.gov number, NCT01314313,)
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TAVI Program is a disruptive reality

Innovation adoption
Heart Team work
Patient Selection and Ethical issues

Reimbursements and costs



TAVI Program is a disruptive reality
Heart Team work
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TAVI the Gold Standard in a new world

Population ageing and management of multimorbidities
Development and Adoption of medical imaging techniques

Simplicity of processes and control of costs



TAVI the Gold Standard in a new world

- Population ageing and management of multimorbidities



Indications of TAVI vs sAVR (2007-2018)

Inoperable
Futile & High-Risk  Mild Risk No Risk
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Patients clinical status: ..... Current indications
Validation by Randomized Trials
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The Portuguese director Manoel de Oliveira in 1999.

&he New Nork Times

Mr. Oliveira’s movies are often described
as painterly or theatrical. His camera
frame functions as a proscenium, and his
actors tend to deliver their lines with a
declamatory stiffness, sometimes facing
the camera. This mode of direct address
is in keeping with Mr. Oliveira’s notion of
interactive cinema. “Each film must be
finished by the spectators,” he said. (He
also recognizes the comic potential of
breaking the fourth wall. In “Abraham’s
Valley” someone interrupts a monologue
on the fall of Western civilization by

tossing a cat at the camera.)

But he would be the first to caution against making too much of his

longevity. “Nature is very capricious and gives to some what it takes from

others,” he said. “I see myself being more admired for my age than for my

films, which, being good or b

not responsible for my age.”

WHEN referring to the Portuguese director Manoel de Oliveira, it is now —

and has been for some time — customary to affix the phrase “world's oldest
active fi R Lis “active” Mr. Olived

100 in December, has made at least one movie a year since 1990 (when he
was 82). His late-career surge, a gratifvingly long goodbye, defies
preconceptions of what an artist’s twilight period should be. Mr. Oliveira’s
undaunted productivity is remarkable, as is the undimmed creative vigor of

his films.

Leonor Silveira in Manoel de Oliveira’s “Abraham’s Valley” (1993), a “Madame Bovary” update made when the
director was in his 80s. Madragoa Filmes
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From Pyramid to Rectangle
The Progression of Aging

wiaie {Age) remaie
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By 2020, the Baby Boomers will be pre-

and early-retirement ages (55 to 64 years)

and the young old ages (65 to 74years).

=NeNal )

Between 1990 and 2020, the population

age 65 to 74 would grow 74 percent under

middle series projections, while the

population under age 65 would increase

CSNCON

only 24 percent.
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50 years old patient:

70 years old patient:

80 years old patient:

90 years old patient:

Elderly and Oldest old Boom

31.5years

14.9 years

8.7 years

4.6years

https://www.census.gov/population/international/files/97 agewc.pdf

to Accelerate Elderly and
Oldest Old Growth

The elderly population grew rapidly throughout the
country’s history. From 1900 to 1960, the elderly
increased 10-fold, while the population under age 65
was only 2.2 times larger. Between 1960 and 1990,
the elderly grew by 88 percent, compared to 34 per-
cent for persons under age 65.

During the period 1990-2010, the elderly growth rate
will be lower than during any 20-year period since

1910, a result of the low fertility of the 1930s. After this

slow-growth period, an elderly population explosion
between 2010 and 2030 is inevitable as the Baby-
Boom generation reaches age 65. About 1in 5 U.S.
citizens will be elderly by 2030. The elderly population
numbered 30 million in 1988, will not reach 40 million
until 2011, then will reach 50 million in only 8 years
(2019).

The oldest old, 3.5 million persons in 1994, represent-
ed just over 1 percent of the U.S. population. By 2020,
the size of the population age 85 and over is projected
to double to 7 million. The oldest old will again double
to 14 million by 2040 as the survivors of the Baby-
Boom cohort reach the oldest ages. Under the “high-
est” projection series, the oldest old could number as
many as 31 million in 2050 (See Sources and Quality
of Data). Since the oldest old often have severe
chronic health problems which demand special atten-
tion, the rapid growth of this population group has
many implications for individuals, families, and
governments.

Elderly

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Oldest
oOld

7 6.5 8.5

5.
09 1.4 22 3.0 4.3

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Source: U.S. Bureau of the Census.
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Elderly Boom
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STS Risk Estimate, Frailty, Major Organ System Dysfunction, and Procedure-Specific Impediments

Risk Assessment

Low Risk (must meet
ALL criteria in this
column )

Intermediate Risk
(any 1 criteria in this
column)

High Risk
(any 1 criteria in this
column)

Prohibitive Risk
(any 1 criteria in this column)

impediment

specificimpediment

specificimpediment

STS PROM <4% 4% to 8% >8% Predicted risk with surgery of
AND OR OR death or major morbidity (all-
Frailty None 1 index (mild) 2 or more indices cause) >50% at 1y
AND OR (moderate-to-severe) OR
OR
Major organ None 1 organ system No more than 2 organ | 3 or more organ systems
system AND OR systems OR
compromise not OR
to be improved
postoperatively
Procedure-specific | None Possible procedure- Possible procedure- Severe procedure-specific

impediment




Indications of TAVI vs sAVR (2007-2018)

Inoperable
Futile & High-Risk  Mild Risk No Risk
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Patients clinical status: ..... Current indications
Validation by Randomized Trials
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Indications of TAVI vs sAVR (2007-2018)

Inoperable
Futile & High-Risk  Mild Risk No Risk
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Patients clinical status: ..... Current indications
Validation by Randomized Trials
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TAVI the Gold Standard in a new world

Development and Adoption of medical imaging techniques



Development and Adoption of medical imaging techniques

+ICE
+IVUS
+HYBRID



Development and Adoption of medical imaging techniques

Hypoattenuating opacity Reduced leaflet motion

Vitrea®

Zoom:285%

\ | WIL:150/150
Segmented

$ ! Left Aortic-lliac
RAOO CRAO VR: Vessel and Thrombus




TAVI the Gold Standard in a new world

Simplicity of processes and control of costs



Simplicity of processes and control of costs

Safety of shorter length of hospital stay for patients undergoing Comparison of local versus general anesthesia in patients
minimalist transcatheter aortic valve replacement undergoing transcatheter aortic valve replacement: A meta-

analysis
Conclusion: In appropriately selected patients, sLOS following minimalist TAVR approach in an expe-  Conclusion: Our meta-analysis suggests that use of LA for TAVR is associated with a lower 30-
rienced and high volume center is feasible and safe. Implementing such a strategy may reduce medical ~ day mortality, shorter procedure time, fluoroscopy time, ICU LOS, hospital length of stay, and
costs with the potential clinical benefit of early re-habilitation for the elderly TAVR population. reduced need for inotropic support.
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Catheter Cardiovasc Interv. 2017;1-13
Catheter Cardiovasc Interv. 2018;91:345-353



Simplicity of processes and control of costs

v' When TAVR is performed with transfemoral percutaneous approach, local anesthesia, no routine
post-procedural intensive care admission, an early discharge (<3 days) can be adopted in most
TAVR patients

v" Avoiding peri-procedural complications and minimizing pace-maker implantation rate are key to
allow early patient discharge

v' When properly selected, patients discharged early, have low risk of adverse events and
readmissions in the first 30 days

Catheter Cardiovascinterv. 2018;91:354—355.



TAVI the Gold Standard in a new world

- Population ageing and manage morbidities

- Development and A edical imaging techniques

- Simplici es and control of costs
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TAVI durability regarding Patient Age

Transfemoral TAVI SAVR

Inserting a new valve into the Open-heart surgery, to remove
aortic valve’s place without g the narrowed aortic valve.
open heart surgery. Delivery X Replacement with tissue valve.
is through the femoral artery.

( Recommendations
Population Favours TAVI Favours SAVR

o0 By

i Age under 65




TAVI durability regarding Patient Age

* TAVI should be compare to SAVR bioprosthesis
v'Failure median time 18 years
v'<65 years - Failure median time 14,5 years

v'>65 years - Failure median time 21,4
Mansen et al(AnnThoraSurg2017)

* Early degeneration factors
v Age
v'VinV
v'Dimension < 23 mm

v'No anticoagulation
DelTrigo et al(JACC2016)

* Evaluation difficulty of durability in > 80 years low risk

(NOTION - Low risk medium age 79,8 years)



TAVI durability regarding Patient Age
eracion
| |

1.2 intervencion
' 40-60 afios
)

2.2 intervencion

! ! 60-80 anos
-~

SAVR

bioprotesica

p L 3.2 intervencion

Sem ACO para
toda a vida

1 operacao
cirdrgica

1 operacao
cirurgica



TAVI the Gold Standard in a new world

Evolution of interventions \\

Surgery is the only treatment

N
\" \
Surgery is the gold standard treatment /
md

Surgery is the preferred treatment for low
. and intermediate risk patients

/" “ Transcatheter interventions are performed
l’ ] in mtermedlate risk patients

- ‘ Surgery is performed in patients with

contraindication to transcatheter approach



TAVI the Gold Standard in a new world

New Guidelines 2018

SAVR is recommended in patients who are not

suitable for TAVR as assessed by the Heart Team _




Missao

Facilitar o acesso dos doentes valvulares ao tratamento
percutaneo com vista a reducao da morbilidade e
mortalidade destes doentes.



Last Remarks

Who can not understand that the world has changed

Will be doing the same techniques ... but not for long time!



Life, what is but a dream?

Alice’s Adventures in Wonderful Land

Lewis Carroll



Intermediate risk aortic Stenosis

Risk

> Co-morbidities

Intermediate High
SURTAVI CV high risk
PARTNERIIA  PARTNERIA

e Inoperable




TAVI vs SAVR
Patient Subgroups

R I .
High risk PARTNER 1A TAVI = SAVR
CoreValve Pivotal TAVI > SAVR

Intermedlate Partner 2 TAVI > SAVR (TF)

Low risk

CoreValve Pivotal RCT TAVI > SAVR
(subgroup)

SURTAVI RCT ?

S3i Observational TAVI > SAVR
(prop’y matched
vs P2 SAVR)

NOTION 1 TAV| = SAVR
PARTNER 3

EVOLUT Low risk

NOTION 2

* Death or death/non-fatal stroke



Trial TAVI SAVR

PARTNER 1A 116/348 114/351

US CoreValve 85/391 99/359

NOTION 11145 14135

PARTNER 2A 16861011 17071021

Overall (Heterogeneity v* < 0.001, p = 0.755)

TAVI vs SAVR
RCT — meta-analysis
All cause mortality

HR (95% CI) P

090 (0.71, 1.15)

0.79 (0.61, 1.01)

0.72 (0.33, 1.59)

092 (0.74, 1.13)

0.87 (0.76, 0.99) 0.038

0.2

Favours TAVI

-
N

Favours SAVR

Siontis et al EHJ 2016
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Multivariable Predictors of 3-Year All-Cause Mortality

Univariable Analysis Multivariable Analysis
Patients (n) Events (n)  3-Yr Death Rate (%) Unadjusted HR (95% C1)  p Value  Adjusted HR (95% C1)  p Value
Logistic EuroSCORE
<20 2341 847 36.9 1.00 1.00
2030 936 396 432 123 (1.10-1.40) <0.001 1.13 (0.99-1.30) 0.08
>30 97 481 534 1.70 (1.52-1.90) <0.001 152 (1.33-1.73) <0.001
Sex
Male 2,125 949 454 1.00 1.00
Female 2,076 782 385 0.81(0.730.89) <0.001 0.80 (0.72-0.90) <0.001
Body mass index, kg/m’
=30 754 283 382 1.00 1.00
185299 3301 1370 423 1.15 (1.02-1.31) 0.03 1.15 (0.99-1.33) 0.08
<185 136 n 536 1.59 (1.23-2.06) <0.001 1.76 (1.29-2.40) <0.001
Dialysts
No 4,077 1,655 14 1.00 1.00
Yes 107 69 66.1 2.04 (1.61-2.60) <0.001 1.65 (1.21-2.24) 0.001
Rhythm
Sinus 3,064 1,140 380 1.00 1.00
Atrial fibrillation 1,079 567 533 1.61 (1.46-1.78) <0.001 1.67 (1.49-1.88) <0.001
NYHA functional dass
lor i 1,037 345 338 1.00 1.00
ior IV 3,154 1378 446 1.43 (1.27-1.61) <0.001 1.39 (1.21-1.60) <0.001
Approach
Transfemoral 3,064 1,190 396 1.00 1.00
Transapical 735 342 477 133 (1.18-1.49) <0.001 1.28 (1.11-1.48) <0.001
Subclavian 242 132 554 153 (1.28-1.83) <0.001 150 (1.22-1.85) <0.001
Type of prosthesis
Self-expandable 1413 625 451 1.00
Balloon-expandable 2,774 1,098 403 0.88 (0.79- 097 0.008
Need for permanent pacemaker implantation
No 3,504 1,436 914 1.00 1.00
Yes 697 295 454 1.09 (0.96-1.23) 0.8 1.18 (1.02-1.37) 0.02
Post-implant periprosthetic AR grade
01 3,072 1,085 36.0 1.00 1.00
24 529 245 471 1.49 (1.291.1) <0.001 150 (1.30-1.73) <0.001
All patients 4,201 1,731

Gilard, M. et al. J Am Coll Cardiol. 2016;68(15):1637—47.
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PPM according to frame Depth
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Incidence (%)

Bicuspid aortic valve

p=0.01
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Yoon SH et JACC 2016;68:1195



Cardiovascular Events Occurring at Different Time Periods After TAVR
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Echocardiographic Evaluation of Periprosthetic AR During Follow-Up
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% of Patients

Risk Profile of European TAVI Registries
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All-Cause Mortality, Stroke, or Ml (%)

NOTION Trial
Allcomers (TAVI vs sAVR)

All-cause mortality, Stroke or Ml

Patients with STS <4% (n=220)
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Sondergaard et al. Circ carciovasc Interv 2016
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TAVI vs SAVR: Low risk RCTs

e PARTNER 3 (n=1228) 1:1 STS<4, 10yr FU
e Evolut R (n=1256) 1:1 STS<3, 10yr FU
e NOTION 2 (n=992) 1:1 STS<4, age <75yrs

PARTNER 3 Registries

* Bicuspid valve (n=100)

e Valvein Valve (n=100)

e Alternate access (n=100)



Treatment Decision

European guideline AHA/ACC ACCF/AATS/SCAI/STS Canadian Society
and consensus guidelines consensus position statement
Aspirin Low-dose indefinitely Low-dose (75-100 mg/day) indefinitely | 81 mg/day indefinitely Low-dose indefinitely
Additional antiplatelet = Thienopyridine early after TAVI Clopidogrel 75 mg/day for 6 months Clopidogrel 75 mg/day for | Clopidogrel for 1-3 months
therapy 3-6 months
Oral anticoagulation | VKA alone in patients with AF but no CAD VKA if indicated VKA if indicated (avoid triple
(VKA+-antiplatelet therapy if AF and recent stent (no clopidogrel) therapy unless definite
implantation, as per CAD guidelines) indication)
_ AF: atrial fibrillation; CAD: coronary artery disease; TAVI: transcatheter aortic valve implantation; triple therapy: dual antiplatelet therapy plus vitamin K antagonist; YKA: vitamin K antagonist
|  GALWEOtral | ATLANTIS trial |
| 1,520 patients after successful TAVI procedure | | 1,509 patients after successful TAVI procedure |
|
. v
Rivaroxaban 10 mg OD Clopidng;_USmgw Stratum 1 ~_Stratum 2 _
AND ASA 75-100 mg OD AND ASA 75-100 mg OD Indication for anticoagulation No indication for anticoagulation

P

Ap(xdnn

S mg* bid

*

mmmmaummm
emboli, intracardiac or bioprosthesis thrombus, episode of deep vein
mc—-y“.*“wmmd

Wdlu%mmwmd meatment of 720 and folow-up of 30 days:  *2.5 mg bid if creatinine clearance 15-29 mL/min or if two of the following criteria: age >80 years, weight <60 kg
the duration of the planned o-ummummmcumm or 21.5 mg/dL (133 pMol)

i.e. to collect the number of efficacy endpoints. The expected duration of the treatment is 720 days

but may be ad) upon the rate of subject recruitme nt and efficacy event rates.

Giuseppe Gargiulo, Eurolntervention.2015 Sep;11 Suppl.



Last Remarks

* While the risk and burden of TAVI will continues to decline many patients will
continues to have comorbidities and frailty associated with aging, and these
patients will define the limits and benefits from TAVI

* The cost associated with TAVI combined with the major increase in the number of

patients who are eligible will present enormous challenges to health care budgets
around the world

* TAVI is one of the most important advances of modern medical adventure
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Mortality and Stroke in TAVI Corevalve US Pivotal Trial @ 3 years

CoreValve US Clinical Trials

All-Cause Mortality or Major Stroke
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