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TAVR and Beyond —
What is New in Structural Heart
Interventions at Cox Health

Philipp Wiesner, MD FACC
Interventional Cardiology
Ferrell Duncan Clinic — Cox Health

Agenda

1. Aortic Stenosis and Treatment

2. Left Atrial Appendage Occlusion with Watchman for stroke prevention in atrial fibrillation
with contraindication to long term anticoagulation

3. Transcatheter Mitral Valve Repair with Mitraclip

High number of US patients with severe aortic stenosis remain largely undertreated
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Symptoms of aortic stenosis

= Shortness of breath

= Syncope or presyncope

= Angina

= Fatigue

* Difficulty when exercising

= Swollen ankles and feet

= Rapid or imegular heartbeat

= Palpitations (an uncomfortable awareness
of heart beating rapidy or irregularly)

Age-related calcific
aortic stenosis

P ase are od by patients
s ‘normal’signs of aging. * Many patients iitially appear asymptomaic,
but on closer examination up to 37% exhibit symptoms.
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Severe aortic stenosis is life threatening and treatment is critical ®

Adult average course with valvular aortic stenosis

Ot severe symptoms.

Latent
peri

After the onset of symptoms, patients with severe aortic stenosis ~ have a survival
rate as low as 50% at 2 years and 20% at 5 years  without aortic valve replacement

Severe aortic stenosis has a worse prognosis than many metasta tic cancers
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5-year survival of breast cancer, lung cancer, pros tate cancer,
ovarian cancer and severe inoperable aortic stenosi s
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Timely intervention is critical for patients with symptoms

= In the absence of serious comorbid
conditions indicated in the majority of
symptomatic patients with severe aortic

fenosis.

= Consultation with or referral to a Heart
Valve Center is reasonable when
discussing reatment options for:
— Asymptomatic patients with severe valvular

heart disease
~ Patients with multiple comorbidies for
whom valve intervention is considered .
Sandy
= Because of the risk of sudden death, severe aottic stenosis
replacing the aortic valve should be (actual pater)
performed promptiy after the onset of

symptoms
= Age is not a contraindication to surgery
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AHAJACC guidelines for aortic valve replacement in patients  with aortic stenosis
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The specialized Heart Team

Cohesive, multi-disciplinary approach embodies
= Optimal patient centric care
« Dedication across medical specialtes

= Collaborative treatment decision
Intervenional  Cartiac
surgeon

National coverage
determination °
The patient (preoperatively

and postoperatively) is under
the care of a Heart Team
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Devising the treatment plan is a collaborative process

A Heart Team will conduct a comprehensive evaluatio to determine
whether the TAVR procedure is appropriate

= Obtain information required to make a
recommendation for the best plan of care

* Al treatment options, including hospice care,
are discussed with the patient and caregivers

* Ultimate treatment choice s a collaborative
decision between the physicians, palients
and patient's family
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Alain Cribier:
First human transcatheter valve replacement (2002)

First CoreValve Implants
Laborde, Lal, Grube | 2004

1%t Clinical Implants Initiated in
Summer 2004

Patient N°19 in TAVI History




Landmark Clinical Trials
Extreme Risk

PARTNER 18

Transcathte Aot Vabe Repacement
Usig a Sl Expandin Bioprusthess in
Patons With Sovers Aoric Senoss st
Extrome Ris for So
Transcatheter Aortc-Valve Implantation for Aortc Stenosis
i Patents Who Cannot Undergo Surgery

Landmark Clinical Trials
Extreme Risk | PARTNER 1B

The PARTNER Extreme Risk Trial showed that by 5 years, patients randomized to TAVI had reduced mortality by ov
compared to standard treatment

Landmark Clinical Trials
Intermediate Risk

“ ‘ SURTAVI and SURTAVI CAS PARTNER 2A and PARTNER
s3i

Transcatheter

. Replacement i In
al or Transcatheter Aortic-Valve . ‘

urg
Replacement in Intermediate-Risk Patients
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Landmark Clinical Trials
Intermediate Risk | PARTNER 2A

The PARTNER 2A Trial showed that TAVI with SAPIEN

was noninferior
d

tosurgery for the primary endpoint of all-cau:
bling stroke at 2 yea

Primary Endpoint (ITT)
All-Cause Mortality o Disabling Str

Landmark Clinical Trials
Low Risk

ardon, MD,
eBakey

Landmark Clinical Trials
Low Risk | Evolut Low Risk Trial

The PARTN

TAVI with Sapi

Primary Endpoint
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Landmark Clinical Trials
Low Risk | Evolut Low Risk Trial

PARTNER 3

italization

The PARTNER 3 Trial
Clinical Implications

Based upon these findings, TAVR should be considered the

preferred therapy in low surgical risk aortic stenosis patients.

Over the past 12 years, the PARTNER trials clearly indicate
that the benefit of TAVR is independent of surgical risk
profiles.

The choice of TAVR vs. surgery in aortic stenosis patients
should be a shared-decision making process, respecting
patient preferences; every patient should be informed of all
treatment options.

10/3/2019

Is TAVR for Everyone?
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Patient Selection Considerations

With TAVI now proven safe across the risk spectrum, several new factors will
drive patient selection

Valve Durability

Hemodynamic Performance

Coronary Access

Conduction Disturbances and Pacemakers

Stroke

Paravalvular Leak

Leaflet Thrombosis

Challenging Anatomies (i.e. Bicuspid Aortic Stenosis)
Treatment of Failed Bioprosthetics

Valve Durability???

AVR Durability
Current Status

« Surgical aortic val lacement (SAVR) has been the historic:

Id standard for treating severe
symptomatic aortic stenosis.

« The durability of bioprosthetic valves has been reported, but variation in definitions of valve
deterioration, methodology, and follow-up are major limitationsin the literature.

« The first transcatheter aortic valve was commercialized in 2007. There are some data on early generation
TAV recipients out to ~10 years, but these long-term data come from extreme- or high-risk populations
where the competing risk for mortality is high.
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SAVR Durability
Reporting by Freedom-from-Reintervention

While studies reporting freedom.from-reoperation may signal valve durability beyond 15 years, data from the VIVID
Registry shows that most VIV procedures for failed surgical valves occurs around 8 or 9 years post-SAVR.

Historical surgical literature relying on freedom-from-reoperation to assess valve failure likely underestimates true rates
of SVD for surgical valves. Standardized definitions and surveillance going forward will clarify valve deterioration rates in
the AVR population.
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TAVI Durability e

Clinical Trial | NOTION Low Risk 6-Year Results Valve Deterioration

Randomized linical trial data with the longest SVD follow-up comes from the NOTION Trial, which studied TAVI vs. SAVR in
low-risk patients >70 years, implanted with a self-expanding TAV. Using the ESC/EACTS/EAPCI definition, SVD occurred in
4.8% of TAVI patients and 24.0% of SAVR
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TAVI Durability ESC/EACTS/EAPCI
definiton structural

Real World Experience| Vancouver Data at 8 Years Vabe Deimforation

The longest non-randomized dat: n balloon-expanding valves are 8-year results from the prospective
Vancouver study.

+ This study did not use the ESC/EACTS/EAPCI definitions, since they were published after the analysis.

« Freedom from valve degeneration was approx. 80% at 6 years.
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Durability
Key Takeaways

n measured by rate of reoperation, which can mask d

Historically, AVR durability has b
where re-do AVR s postponed or unfeasible.

facto valve deterioration in ca:

Data on surgical valve SVD is limited. Recent data from the VIVID registry estimate a median

time-to-reintervention of 9 years.
In an all-comers population, self-expanding valves yielded low of cumulative
hemodynamic SVD compared to SAVR out to 6 years.

Age atimplant s an important risk factors for SVD.

nts will follow patients out to 10 years and

Clinical trials in intermediate- and low-risk pati
ed information on TAVR valve durability.

New polymer heart valve implanted in first
patient

California Institute of Technology

Devising the treatment plan is a collaborative process

n to determine

AHeart Team will conduct a comprehensive evaluatio
whether the TAVR procedure is appropriate

= Obtain informaion required to make a
recommendation for the best plan of care Severe systomatic naive
aoricvalve stenosi

= All reatment options, including hospice care,
are discussed with the patient and caregivers

* Ultimate treatment choice s a collaborative
decision between the physicians, patients
and patients family

Sugery. TAVR Medical therapy
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Agenda

1. Aortic Stenosis and Treatment

2. Left Atrial A dage Occlusion with for stroke
prevention in atrial fibrillation with contraindication to long term
anticoagulation

Transcatheter mitral valve repair with Mitraclip
4. Patent Foramen Ovale (PFO) closure for stroke prevention

Afrial Fibrillation is a Prevalent and Growing Condifion and a Leading se of Stroke
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AF Creates Environment for Thrombus Formation in Left Afrium

The WATCHMAN Implant is an innovative one-fime procedure designed to reduce the risk of
strokes that originate in the left atrial appendage (LAA)

vulor AF, 90% of stroke-causing clofs that come from fhe left atrium are formed in the LAA'
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rm Oral Anficoag

fion is Not Ideal for All NVAF Patients

Warfarin and Direct Oral Anficoagulants come with risk factors for many NVAF patients.

T — mrun DRECT SUAL KATBACHANTS
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Patients

gle with Compliance to Anfic

agulation

68% e

Koming o cors sppiments
of patients inferested in Folowing dtry esiricions
g more about
WATCHMAN shruggle Romemboring o aks modicatos
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Adherence fo Anfic

agulation Remains a C

llenge

Of those taking OACs a significant number
won't confinue long-term
~30% of patients taking a DOAC and ~50% of
patients taking a VKA discontinue treatment at 2

About half of patient with AF are not freated
with OAC

Despite increasing risk of stroke, the use of OAC
in AF patients peaks at “50%
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Many Patient Struggle fo Maintain

44% of blsedingevents
Many patients spend a significant amount of occurinpatientsab
time outside of the therapeutic range. therapeutic rang:

Warfarin tops the list for emergency hospitalizations

for adverse drug events in older Americans?. URECE = HEED

48% of thromboemboiic
eventsoccurin pafients
below fherapeuficrange’
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Bleeding Risks on Anficoag

mpound OverTime

The risk of bleeding associated with OACs compounds year over year, while WATCHMAN is a
one-fime procedure with a low complication rafe
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Patients are Looking for an Alternative o Oral Anficoa

83%

More than 4in 5 people with Afib

taking an oral antico: n

83%) say they would be willing to Overa third of people with AFib (38%) feel trapped

try a different treatment fo helr between the fear of having a stroke and fear of the
reduce their sk of stroke risks associated with oral anticoagulants.

National Online Survey conducted of mexe than
400 people (aged 45 and older] Iving Wil AF.
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oke Risk Reduction

WATCHMAN is a One-Time Procedure that Provides a Lifetime of S
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WATCHMAN has Clinically Proven
Long-Term Outcomes

Long-Term Results Demonsf WATCHMAN Reduced Risk of Siroke, Bleeding an lity vs. warfarin

Five-year data from a pafient-level meta-analysis of the PROTECT AF and PREVAIL frials
demonsirated that WATCHMAN offered:

e stroke reduction

+ Comparable primary efficacy and all-caus
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WATCHMAN studies have shown
that WATCHMAN is safe,
effective, and enables patients

to discontinue OAC medications.
T s N —
=]
55 s

clinical stucies (PROTECT AF, CAP Reglsiry, PREVAIL, CAP 2Regishy).
SupporsIhe WATCHAN i US. Fab and Dits Adminstahan (FoA)

andlicensingof
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10 G eal-word, post-opprovalanalyss e WATCHUAN impiant has

nion et RS
Seeking an alemaive 101ong-ferm warorh herapy. T 72:

WATCHMAN Comparable to Warfarin for Ischemic Stroke Risk Reduction

Ischemictroke Risk events per 100pt-y15)

10
Untreated AF
‘Treated with Warfarin
8 A WATCHMAN Arm

WATCHMAN offers
NVAF patients a
lifetime of stroke risk
reduction vs. no
therapy

Baseline CHA,DS, VAScScore

WATCHMAN Enables Patients to Disconfinue Long-term OAC Medication

Five-year results have confirmed that WATCHMAN is safe, effective, and enables patients fo
discontinue OAC medications

o [ ] e o

¥ Of patients were able fo
discontinue warfarin after
45 days’

(] (] [ ] e o

. Of patients were able fo
discontinue warfarin affer \ -
1 Year'
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WATCHMAN Procedure has Proven
Safety

WATCHMAN has a High Procedural Success Rate

WATCHMAN mointains favorable safety outcomes from clinical studies to real-world experience

= | WATCHMAN is a one-i r
= e T M setet
= ) 1 )

= ‘ 9 5 % 1.9%
B Procedural Suceess” Major complicaton rate

WATCHMAN is Suitable for a Broad
Range of Patients Seeking an Alternative

10/3/2019
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Consider
WATCHMAN for your
Patients that Need

an Alternative 2 z

Agenda

1. Aortic Stenosis and Treatment

2. Left Atrial Appendage Occlusion with Watchman for stroke prevention in atrial fibrillation
with contraindication to long term anticoagulation

3. Transcatheter mitral valve repair with Mitraclip

MitraClip

Transcatheter Mitral Valve Repair

Transcatheter

Mitral Valve Repair

17
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Mitral Valve Disease is Common

and Increases with Age

Mitral regurgitation (MR) is the most common type o f heart valve
insufficiency in the US 2 Represents 60% of all Valve Disease

Prevalence of Valvular Heart Disease by Age

MR Represents

largestunmet
clinical need

‘sovers valve clsoaso

Provalonce (%) of moderats to

Mitral regurgitation is a heart valve disorder with serious clinical consequences

MR occurs when the mitral valve fails
to close completely, causing blood flow
to move backward.

« Untreated MR results in heart failure®
« 1-year mortality up to 57%?
« 30-day rehospitalization rate 25%-5096

. Pt P St 2010
2 st Eu e i SOz 11T
Mo Cine o apcinccom) 3 oo, o3 9 A ol Card 2005665365571

Mitral Regurgitation 2012 U.S. Prevalence
A Largely Untreated Patient Population

Eligible for Treatment34
(MR Grade 234)

‘Only 3% Troated Surgcaty
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Many patients are not considered appropriate candidates for mitral valve surgery

Large portion of mitral regurgitation patients are
ineligible for surgical treatment or denied surgica

2%

Factors prohibit surgeal paterss (306)

Surgery include®: |

+ Impaired LVEF. 49% 49%

« High operative

- Mutiple comorb
« Advanced age

left untreated—
Iintervention 2

urgical candidates,
50% of

gical indication
s 2
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MitraClip’

A patient-centric approach

UNDERTREATED POPULATIONS ACROSS AORTIC, TRICUSPID, AND MITRAL
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Overview of Patient Selection.

Functional MR

+ Abnormal funcion of anatomically
normal leaflets.

+ Annuar enlargement secondary due 10 left
latation
+ Papilary muscle displacement due o
ft ventricular remodeling may resut
in excessive tening of the leatlet

Normal MialVale

Degenerative MR

+ Elongation or rpure of the chordae

+ Leallet issue expansion and thickening
(Bariows Disease)

+ Fibroelasti defiiency resuing in a thining
of leaflt issue of rupture of chordae.

+ Generally occurs in the older population
60+ years)"

MR - Proapse MR - Flai

Now FDA Approved

Commercial Therapy
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Mitral Regurgitation: An Undertreated Disease

Conclusions

Among patients with severe
organic MR, surgical
intervention occurred in
approximately one-half eligible
patients. However, accepted
guideline indications for
intervention were present in

the majority patients not
operated on. Objectively
assessed operative risk was not
prohibitive in many patients not
operated on.

A Closer Look at the MitraClip Device

jon and repos
ting the heart (no need for

n under
normal loading conditions.

ruction

ed to promote

Design Principles & Results

+ Establishes vertical coaptation capturing leaflets and drawing them together
« Mitral repair on a beating Heart (no need for cardiopulmonary bypass)

« Repositionable with unique steering for precise placement

« Mitral regurgitation assessed in real time under normal loading conditions
allowing repositioning for optimal desired outcome.

+ Surgical intervention remains preserved:

20



MitraClip Therapy
Filling a Treatment Gap

« Medical therapy is limited to symptom management

« MV surgery has been the only option that reliably reduces MR

« Asignificant gap exists between medical and surgical options

« MitraClip therapy is a percutaneous option to reduce MR in select
patients*

Move nvasive

Medical Therapy MitraClip MV Surgery

o4 i &

Increased MR Reduction

growth in cardiovascular services

Valve Disease Treatment Options

M

Robotc Vae Transcathter
Repair Valve regar

Limted pccess

CoxHFALTH

10/3/2019

21



