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Left Atrial Appendage Closure

 Who?
 When?
e How?
* Results
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Disappearing LAA Thrombus Resulting in Stroke

A

Parekh A, Ezekowitz M et al; Circ 114:e513, 2006
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Location of Thrombi in Left Atrium

91%in LAA
A

Total

Hart: Stroke, 1994

Leurig: JACC, 1994

Klein: Circ, 1994

Manning: Circ, 1994

Klein: Int J Card Imag, 1993
Tsai: JFMA, 1990

Aberg: Acta Med Scan, 1969

Manning: Circ, 1994

Stoddard: JACC, 1995

20 40 ) 80 100
Location frequency (%)

M Leftatrialappendage M Leftatrium

MAYO Blackshear et al: Ann Thoracic Surg 61, 1996
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March 2015
Instructions for Use
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The WATCHMAN Deviceis indicated to reduce the risk
of thromboembolism from the left atrial appendagein
patients with non-valvular atrial fibrillation who:

* Are at increased risk for stroke and systemic
embolism based on CHADS, or CHA,DS,-VASc scores
and are recommended for anticoagulation therapy,

 Are deemed by their physicians to be suitable for
warfarin; and

« Have an appropriate rationale to seek a non-
pharmacologic alternative to warfarin, taking into
account the safety and effectiveness of the device
compared to warfarin
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WATCHMAN Approved in >75 Countries

There are very few
white spots

e Central Africa

 Mongolia

| . India
I Commercially Available , v o G r ee n I an d an d "
Special Access

MAYO
CLINIC

@y




WATCHMANT™ |ndications for Use
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US Indication

The WATCHMAN Device is indicated
to reduce the risk of
thromboembolism from the LAA In
patients with non-valvular AFib who

Are at increased risk for stroke and
systemic embolism based on
CHADS, or CHA,DS,-VASc scores
and are recommended for
anticoagulation therapy;

Are deemed by their physicians to be
suitable for warfarin; and

Have an appropriate rationale to
seek a non-pharmacologic
alternative to warfarin, taking into
account the safety and effectiveness
of the device compared to warfarin

International Indication

e The WATCHMAN LAA Closure

Technology is intended to prevent
thrombus embolization from the LAA
and reduce the risk of life-
threatening bleeding events in
patients with non-valvular AFib who
are eligible for anticoagulation
therapy or who have a
contraindication to anticoagulation
therapy



WATCHMAN 2014 FDA Panel

« NOT a broad first line replacement for oral
anticoagulants

 |S an alternative for patients eligible for
warfarin, with reasons to seek another long-
term therapeutic option
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Gold Standards?

e Dabigatran

e Apixaban

* Rivaroxaban
 Edoxaban
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Adherence to OAC

« U.S.commercial insurance data base (administrative claims)
66,661 patients with atrial fibrillation treated between
November 2010 and December 2014

m Apixaban = Dabigatran

CHA,DS,VAScscore22 -~90%
= Rivaroxaban = Warfarin

HAS-BLED 23 ~50%
Median F/U 1.1yrs
(I:\flffignoc Yao et al: J Am Heart Assoc doi:10.1161/JAHA.115.003074, 2006
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Adherence to OAC
Proportion of Days Covered

CHA,DS,VASc score 24
60

Median: 1.1 yrs

Apixaban Dablgatran Rlvaroxaban AIINOACS Warfarin

50 -

40

|

30

|

% Adherence

20

|

|

10
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OAC
Non-Adherence on Stroke Risk

4 -
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26 Months CHA,DS,VASc score 24
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Adherence to OAC 26 Months

* No significant effect between non-adherence and
risk of stroke with CHA,DS,VASc score 0/1

e In non-adherent patients risk of stroke with
CHA,DS,VASc score 2/3; HR 2.73 (95% Cl 1.76-4.23)

* In non-adherent patients risk of stroke with
CHA,DS,VASc score 24 markedly elevated

MAYO Yao etal: J Am Heart Assoc doi:10.1161/JAHA.115.003074, 2016
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NOAC’s and Renal Dysfunction

e Administrative data base

« 14,865 patients with AF treated with
Apixaban, dabigatran or rivaroxaban
2010-2015

e Evaluate

» Use of SD In patients with a renal indication
(potential overdosing)

* Use of reduced dose when arenal indication
was not present (underdosing)

Mavo, Yao etal: J Am Coll Cardiol 69:2779-90, 2017
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NOAC’s and Renal Dysfunction

m \Without Renal Indication

= Renal Indication _ _
 Primary effective outcome

N=14,865 * [schemic stroke/SE

 Primary safety outcome
* Major bleeding

Yao etal: J Am Coll Cardiol 69:2779-90, 2017
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NOAC's & Renal Dysfunction

N=1,473

« Potential overdosing seen in 43% of patients
with renal indication associated with

» Higher risk of major bleeding (HR 2.19, 95%
Cl 1.07, 4.46)

* No significant difference in stroke

e In 13,392 with no renal indication for dose
reduction 13.3% were potentially underdosed

» Higher risk of stroke (HR 4.87, 95% CI 1.30,
18.26)

* No significant difference in major bleeding

MAYO Yao etal: J Am Coll Cardiol 2017;69:2779-90
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US Reimbursement Status
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Criteria for coverage

e CHADS?2 score 22 or CHA2DS2-VASC
score 23

* A formal shared decision making interaction
with an independent noninterventional
physician using an evidence-based decision
tool on oral anticoagulation in patients
with NVAF

e Suitable for short-term warfarin but deemed
unable to take long term oral anticoagulation



Left Atrial Appendage Closure

 Who?
 When?
e How?
* Results
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o After shared decision making in patients with
nonvalvular atrial fibrillation at risk for stroke/SE

High risk for bleeding — CAA
Prior bleeding

Stroke/systemic embolism on AC

Unable/unwilling to take AC
Prior ICH

Prior stroke
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http://www.360logica.com/blog/when-is-the-right-time-to-rewrite-an-application/
http://www.360logica.com/blog/when-is-the-right-time-to-rewrite-an-application/

Left Atrial Appendage Closure

 Who?
 When?
e How?
* Results
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Alternative
Approaches

Closure/Obliteration

Transcatheter
Epicardial

Combination
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https://dicktaylorblog.com/2015/03/29/choices-radio-colleges-should-be-making-right-now/
https://dicktaylorblog.com/2015/03/29/choices-radio-colleges-should-be-making-right-now/

How?

Other planned procedures
« e.g. CABG, planned maze

Devices available

Commercial or clinical trial

Physician expertise and experience

Anatomy
» Specifics of LAA morphology
« Specifics of approach
 Abnormalities of IAS
« Thrombusin LAA
* Prior pericardial procedures

HRL IFU constraints
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Left Atrial Appendage Closure

 Who?
 When?
e How?
* Results
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WAIT, HoLDp ON. STOP
TALKING.

e ——
SHOW ME THE

DATA
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2016 ASAP-TOO

2012 CAP2 Registry: 2l | Safety & Efficacy

Safety & Efficacy Real World

n=579
T 2010 PREVAIL:

2008 Pilot: 2009 ASAP: || Safety & Efficacy

B - : Efficac
2005 PROTECT AF: Safety & Efficacy n=15oy

Safety & Efficacy n=566
n=707

(" 2002 Pilot:
Safety £ /s
S n:66 _} B
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Consistent Procedural Success

100.0%
90.0%
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94.8% 98.5% 98.5% 95.6%

94.4% 94.7% 95.1%

~50% new ~70% new
operators operators

PAF CAP1 ASAP PREVAIL CAP2 EWOLUTION WASP Post FDA-
Approval
N=449 N=566 N=150! N=265 N=579 N=1019? N=2013 N=3822%

Implant success defined as deployment and release of the device intothe LAA; no leak 25 mm

1 Reddy et al. JACC 2013; 61(25): 2551-6; 2 Boersma, L.et al. EHJ 37(31): 2465s;
3 Phillips et al. Journal of Arrhythmia; in press. 4 Reddy, VY., Gibson, DN, et al.

JACC 2017; 69(3): 253-261. :
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Warfarin Cessation after WATCHMAN

120 -
m45Day =1 Year

93 96 96

(00
87

80 -
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PROTECT AF CAP PREVAIL
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Mortality Reduction (vs warfarin)

2.00 -

% P=0.0379
§A 1.50 -
kS
© >
- =
== 1.00 -
=5
S5
SRS
é 0.50 4 P=0.13(NS) P=0.15(NS)
i
0.00 - _ _ _ _
Dabigatran  Dabigatran Rivaroxaban Apixaban WATCHMAN
110 150 4 yrs
RE-LY ROCKET-AF ARISTOTLE PROTECT AF
Results from different clinical trials:
1Connolly, S. NEJM 2009; 361:1139-1151— 2 yrs f-up
MAYO 2pPatel, M. NEJM 2011; 365:883-891 — 1.9 yrs f-up, ITT
CLINIC 3Granger, CNEJM 2011; 365:981-992 — 1.8 yrs f-up
W 4Reddy, V. LBCT HRS 2013 —4 yrs f-up
©2016 MFMER | 3587094-37



Bleeding Outcomes After LA Appendage
Closure Compared with Long-term Warfarin
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Left Atrial Appendage Closure vs
Warfarin in AF

, HR =
Efficacy —o-i- 079 022
All Stroke or SE : 1.02 0.94
Ischemic Stroke or SE :l o— 1.95 0.05
Hemorrhagic Stroke | @ | i 0.22 0.004
CV/Unexplained Death ot i 0.48 0.006
All-Cause Death 0.73 0.07

Favors Watchman « — Favors wan%ﬂin

-
O
| N

0.01 0.1 1 10
Hazard ratio (95% ClI)

Combination of PROTECT AF and PREVAIL patientsreceiving the Watchman device, vs

warfarin for overall stroke,ischemic stroke, and all-cause death.

MAYO J Am Coll Cardiol; 65:2614, 2015
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Presenter
Presentation Notes
JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY�Left Atrial Appendage Closure 
VOL. 65, NO. 24, 2015 ISSN 0735-1097/$36.00 http://dx.doi.org/10.1016/j.jacc.2015.04.025 
as an Alternative to Warfarin for 
Stroke Prevention in Atrial Fibrillation 
A Patient-Level Meta-Analysis 
David R. Holmes, JR, MD,* Shephal K. Doshi, MD,y Saibal Kar, MD,z Matthew J. Price, MD,x Jose M. Sanchez, MD,k Horst Sievert, MD,{ Miguel Valderrabano, MD,# Vivek Y. Reddy, MD** 

This study sought to assess composite data regarding left atrial appendage closure (LAAC) in 2 ran- domized trials compared to warfarin for prevention of stroke, systemic embolism, and cardiovascular death in patients with nonvalvular AF. 
METHODS Our meta-analysis included 2,406 patients with 5,931 patient-years (PY) of follow-up from the PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Patients with Atrial Fibrillation) and PREVAIL (Prospective Randomized Evaluation of the Watchman LAA Closure Device In Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy) trials, and their respective registries (Continued Access to PROTECT AF registry and Continued Access to PREVAIL registry). 
RESULTS With mean follow-up of 2.69 years, patients receiving LAAC with the Watchman device had significantly fewer hemorrhagic strokes (0.15 vs. 0.96 events/100 patient-years [PY]; hazard ratio [HR]: 0.22; p 1⁄4 0.004), cardiovascular/ unexplained death (1.1 vs. 2.3 events/100 PY; HR: 0.48; p 1⁄4 0.006), and nonprocedural bleeding (6.0% vs. 11.3%; HR: 0.51; p 1⁄4 0.006) compared with warfarin. All-cause stroke or systemic embolism was similar between both strategies (1.75 vs. 1.87 events/100 PY; HR: 1.02; 95% CI: 0.62 to 1.7; p 1⁄4 0.94). There were more ischemic strokes in the device group (1.6 vs. 0.9 and 0.2 vs. 1.0 events/100 PY; HR: 1.95 and 0.22, respectively; p 1⁄4 0.05 and 0.004, respectively). Both trials and registries identified similar event rates and consistent device effect in multiple subsets. 
CONCLUSIONS In patients with NVAF at increased risk for stroke or bleeding who are candidates for chronic antico- agulation, LAAC resulted in improved rates of hemorrhagic stroke, cardiovascular/unexplained death, and nonprocedural bleeding compared to warfarin. 



“Five-Year Outcomes of Left Atrial Appendage
Closure: Final Results of the Continued Access to
PROTECT AF (CAP) Registry” - Background

« PROTECT AF was the first randomized control trial to assess
the safety and efficacy of LAAO with WATCHMAN when
compared to warfarin for the reduction of stroke, systemic
embolism, and CV mortality in NVAF patients

* Long-term results show superiority of LAAO for efficacy

o Continued Access to PROTECT AF (CAP) Registry was
Initiated to allow a subset of investigators from the PROTECT
AF study continued access to the WATCHMAN device in a
non-randomized study where all enrolled patients underwent
WAV,

* N=566
* Enrollment — Aug 2008 — Jun 2010
» 26 centers (24 US, 2 Europe)

* Full event adjudication

wwo * All patients have completed 5 year follow-up
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Objective

 To demonstrate that the WATCHMAN LAA
Closure Technology Is effective in clinical
practice for patients with non-valvular atrial
fibrillation at increased risk for
stroke/systemic embolism.
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Endpoints
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Primary Efficacy

Composite of Stroke (ischemic and hemorrhagic),
cardiovascular death (cardiovascular and unexplained)
and systemic embolism

Primary Safety

Occurrence of life threatening events* over the entire
course of follow up, such as device embolization requiring
retrieval, bleeding events such as pericardial effusion
requiring drainage, cranial bleeding events due to any
source, gastrointestinal bleeding requiring transfusion
and any bleeding related to the device or procedure that
necessitated a surgical procedure

*As adjudicated by Clinical Events Committee



Demographics

PROTECT AF 07\
Characteristic N=463 N=566
% (n) % (n)
Age, years 71.7+8.8(46.0,95.0) 74.0 + 8.3 (44.0, 94.0)
Male 70.4% (326) 65.5% (371)
CHADS, Score (Continuous) 2.2x1.2 25+1.2
CHA,DS,VASc Score (Continuous) 3.5x1.6 3915
CHADS, Risk Factors
CHF 26.8% (124) 19.1% (108)
Hypertension 89.6% (415) 88.9% (503)
Agez275 41.0% (190) 51.8% (293)
Diabetes 24.4% (113) 24.9% (141)
Stroke/TIA 17.7% (82) 30.4% (172)
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Visit Compliance and Study Follow-up

* Overall Visit Compliance = 98%
o Attended vs Expected 5518/5643

 Average follow up =50.1 £ 19.3 months
« Patient-Years = 2293

Discontinuation Reason

Patient successfullycompleted all study follow-up 67.8% (384)
Death 17.8% (101)
No Device Implanted 5.7% (32)
Lost to Follow-up 5.1% (29)
Subject Consent Withdrawn 2.3% (13)
davo Other 1.2% (7)

.IJ\-/E ©2012 MFMER | slide-46



Results in Context:
Efficacy Comparisonsto PROTECT AF

PROTECT AF PROTECT AF
Device Control CAP
N=463 N=244 N=566
(95% ClI) (95% Cl) (95% Cl)
Primary Efficacy 2.24 (1.64, 3.05) 3.66 (2.61, 5.12) 3.1(2.4, 3.9)
All Stroke 1.45 (0.99, 2.14) 2.15 (1.39, 3.34) 1.5(1.1, 2.1)

Ischemic Stroke
Hemorrhagic Stroke
Systemic Embolism

CV/Unexplained Death

1.35 (0.90, 2.01)
0.16 (0.05, 0.51)
0.16 (0.0, 0.4)
1.03 (0.66, 1.62)

1.07 (0.58, 1.99)
1.06 (0.57, 1.97)
0
2.32 (1.53, 3.52)

1.16 (0.78, 1.71)

0.09 (0.02, 0.36)

0.05 (0.01, 0.32)
1.7 (1.2, 2.3)

Cl = Confidenceinterval
CV = Cardiovascular
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Results in Context:

PROTECT AF PROTECT AF
Device Control CAP
N=463 N=244 N=566
(95% ClI) (95% Cl) (95% Cl)
Primary Efficacy 2.24 (1.64, 3.05) 3.66 (2.61, 5.12) 3.1(2.4, 3.9)
All Stroke 1.45 (0.99, 2.14) 2.15 (1.39, 3.34) 1.5(1.1, 2.1)

Ischemic Stroke

Hemorrhagic Stroke
Systemic Embolism
CV/Unexplained Death

1.35 (0.90, 2.01)
0.16 (0.05, 0.51)
0.16 (0.0, 0.4)
1.03 (0.66, 1.62)

1.07 (0.58, 1.99)
1.06 (0.57, 1.97)
0
2.32 (1.53, 3.52)

1.16 (0.78, 1.71)

0.09 (0.02, 0.36)

0.05 (0.01, 0.32)
1.7 (1.2, 2.3)

Cl = Confidenceinterval
CV = Cardiovascular
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Results in Context:

PROTECT AF PROTECT AF
Device Control CAP
N=463 N=244 N=566
(95% CI) CI®) CI®)
Primary Efficacy 2.24 (1.64,3.05) 3.66(2.61,5.12) | 3.1(2.4, 3.9)
All Stroke 1.45 (0.99, 2.14) 2.15 (1.39, 3.34) 1.5(1.1, 2.1)
Ischemic Stroke 1.35 (0.90, 2.01) 1.07 (0.58, 1.99) 1.16 (0.78,1.71)
Hemorrhagic Stroke 0.16 (0.05, 0.51) 1.06 (0.57,1.97) 0.09 (0.02, 0.36)
Systemic Embolism 0.16 (0.0, 0.4) 0] 0.05 (0.01, 0.32)
CV/Unexplained Death 1.03 (0.66, 1.62) 2.32 (1.53, 3.52) 1.7 (1.2, 2.3)

Cl = Confidenceinterval
CV = Cardiovascular
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Results in Context:
Hemorrhagic Stroke Consistent with Device

PROTECT AF PROTECT AF
Device Control CAP
N=463 N=244 N=566
(95% ClI) (95% Cl) (95% Cl)
Primary Efficacy 2.24 (1.64, 3.05) 3.66 (2.61, 5.12) 3.1(2.4, 3.9)
All Stroke 1.45 (0.99, 2.14) 2.15 (1.39, 3.34) 1.5(1.1, 2.1)

Ischemic Stroke
Hemorrhagic Stroke
Systemic Embolism

CV/Unexplained Death

1.35 (0.90, 2.01)

0.16 (0.05, 0.51)

0.16 (0.0, 0.4)
1.03 (0.66, 1.62)

1.07 (0.58, 1.99)
1.06 (0.57, 1.97)
0
2.32 (1.53, 3.52)

1.16 (0.78, 1.71)

0.09 (0.02, 0.36)

0.05 (0.01, 0.32)
1.7 (1.2, 2.3)

Cl = Confidenceinterval
CV = Cardiovascular
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Results in Context:

PROTECT AF PROTECT AF
Device Control CAP
N=463 N=244 N=566
(95% ClI) (95% Cl) (95% Cl)
Primary Efficacy 2.24 (1.64, 3.05) 3.66 (2.61, 5.12) 3.1(2.4, 3.9)
All Stroke 1.45 (0.99, 2.14) 2.15 (1.39, 3.34) 1.5(1.1, 2.1)

Ischemic Stroke

Hemorrhagic Stroke
Systemic Embolism
CV/Unexplained Death

1.35 (0.90, 2.01)
0.16 (0.05, 0.51)
0.16 (0.0, 0.4)

1.03 (0.66, 1.62)

1.07 (0.58, 1.99)
1.06 (0.57, 1.97)
0
2.32 (1.53, 3.52)

1.16 (0.78, 1.71)
0.09 (0.02, 0.36)
0.05 (0.01, 0.32)

1.7 (1.2, 2.3)

Cl = Confidenceinterval
CV = Cardiovascular
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Results in Context:
Procedural Events in CAP Lower Than US Trials

5.0% - >! >
Clinical Trial i Post Approval
Experience i Experience
4.0% A |
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8 : ® Pericardial Tamponade
) 1
&5 3.0% - i * Procedure-Related Stroke
c . * Device Embolization
o i
= i * Procedure-Related Death
S 2.0% - :
= :
3 i
S 1.0% - ' |
@) : l
' i
1
1
0.0% - y 0 W Ee A
PROTECT AH CAP PREVAIL CAP2 EWOLUTION US Cohort
(n=463) (n=566) (n=269) (n=579) (n=1021) (n=3822)
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LAA — What is Ideal?

e A predictable, safe and effective device for
reducing ischemic and hemorrhagic strokes

 Is minimally invasive and can be used during
nybrid procedures

* Does not require adjunctive AC/APT therapy
e Can be delivered by IC, EP and CV surgery

e« Can be used to treat a variety of LAA sizes and
shapes

o |s stable, heals fully and completely without
residual leaks
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Stroke and Atrial Fibrillation
Alternativeto Warfarin or NOACS

e Patients who could be
treated with
warfarin/[NOACS

e Patients who choose not
to be treated with
warfarin/NOACS

e Contraindications to
warfarin/NOACS

e In concert with ablation
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NOAC’s and Renal Dysfunction

 Dosage varies depending on specific NOAC
and specific renal function

 Renal indication for dose reduction
» Dabigatran eGFR <30ml/min/1.73m?
» Rivaroxaban eGFR <50ml/min/1.73m?
* Apixaban
» SCr 21.5mg/dlI
c Age280years  20f3
» Weights <60kg

—

Mavo, Yao etal: J Am Coll Cardiol 69:2779-90, 2017
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NOAC's & Renal Dysfunction
Percentage of Patients Underdosed

Apixaban Dabigatran Rivaroxaban
Overall n=3340 n=4653 n=5399
Age
18-64 n=752 n=1754 n=1639
65-74 n=1058 n=1450 n=1875
75-79 n=597 n=632 n=844
>80 48.0 n=933 25.7 n=817 354
n=1041
CHA,DS,-VASC
0,1 | 1.1 n=283 n=652 n=729
2,3 : 5.2 n=1086 n=1841 n=2024
24 24.9 n=1971 n=2160 n=2646
HAS-BLED
<3 8.2 n=1771 n=2845 n=3471
>3 25.8 n=1569 n=1808 n=1928
0O 10 20 30 40 50 0 10 20 30 40 40
MAYO Yao etal: J Am Coll Cardiol 2017;69:2779-90
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NOAC's & Renal Dysfunction
Outcomes Associated with Overdosing

Eventrate per Hazard ratio
100 person-years (95% CiI) P value
Reduced Standard Standard dose vs
dose dose reduced dose
n=410 n=410
SINI= 1.85 232 | o | 1.66 (0.40-6.88) 0.48
Major bleeding 5.06 11.29 [ () / 2.19 (1.07-4.46) 0.03

0 1 2 3 4 5 6 7

Favor Favor
standard dose reduced dose
MAYO Yao etal: J Am Coll Cardiol 2017;69:2779-90
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NOAC's & Renal Dysfunction
Outcomes Associated with Underdosing

Event rate per Hazard ratio
100 person-years (95% CiI) P value
Reduced Standard Reduced dose vs
dose dose standard dose
Apixaban n=550 n=550
SISE 2.57 0.54 : ® /[ — 4.87 (1.30-18.26) 0.02
Major bleeding 6.01 4.64 = O— 1.29 (0.48-3.42) 0.61
0O 1 2 3 4 5 6 18
Dabigatran n=412 n=412
S/SE 1.64 1.75 | 0.92 (0.30-2.87 0.89
' | e ( )
Major bleeding 4.99 5.54 I-OI—I // 0.91 (0.45-1.85) 0.80
0O 1 2 3 4 5 6 18
Rivaroxaban n=815 n=815
S/SE 1.23 1.65 FoOT— 0.71 (0.24-2.09) 0.54
Major bleeding 5.42 4.90 '-|0—' /| 1.09 (0.63-1.87) 0.76
0O 1 2 3 4 5 6 18

Favor reduced dose Favor standard dose

MAYO Yao etal: J Am Coll Cardiol 2017;69:2779-90
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Methods

* Descriptive statistics were used to present results,
as there was no active control

e Continuous variables: mean, standard deviation,
median, range and 95% confidence intervals are
reported

* Proportions: 95% confidence intervals were
reported

 Time-to-event analyses: all subjects not having an
event or lost to follow-up were censored at the time
of last documented follow-up visit
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Summary

« CAP Is a prospective registry, with the
ongest follow-up for the WATCHMAN device

 Low procedural safety events

e High rates of successful closure and
warfarin discontinuation

e Lowest rates of ischemic stroke for device
group of all US approval trials

2 75% reduction In iIschemic events
Versus no therapy
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Conclusion

 Long term 5-year outcomes of the CAP
registry demonstrate low rates of stroke and
mortality, adding to the body of evidence In
support of LAAO with WATCHMAN as a
viable alternative to long-term oral
anticoagulation in carefully selected
patients
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Background

« PROTECT AF and PREVAIL were RCTs comparing left atrial
appendage closure (LAAC) with WATCHMAN to warfarin

 PROTECT-AF demonstrated similar stroke reduction to warfarin
(at a mean of 3.8 years follow up)

- JAMA 312:1988-98 (2014)

« PREVAIL produced inconclusive findings due to a warfarin
cohort with an implausibly low ischemic stroke rate, relatively
few patients and relatively short follow up (=10 months)

. JACC 64:1-12 (2014)

e Both protocols specified 5 years of follow-up for all patients
» 5year follow up completed in 2013 (final)
« 5year follow up completed in 2017 (final)

MAYO
CLINIC
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Objectives

* To report the final, 5 year results of
PREVAIL, both alone and as part of a
patient-level meta-analysis with PROTECT-
AF final 5 year data

MAYO
CLINIC
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Methods
PREVAIL

PREVAIL efficacy endpoints were never designed to be analyzed
without the informative prior from PROTECT AF.

« 15t Primary efficacy: Comparison of rate ratios of 18-month event
rates for composite of stroke, SE, and CV/Unexplained death;
Upper Crl 1.75 for NI

« 29 primary efficacy: 1-tailed test, either the ratio or the difference
between rates of ischemic stroke or SE >7 days post implant in the
two arms satisfied the non-inferiority criteria, using 95% upper
credible intervals (Crl) <2.0 and <0.0275, respectively, and
posterior probability for non-inferiority 2 97.5%

* All analyses ITT; rates are events per 100 patient-years (indicated
for simplicity by %).

All PREVAIL analysis were pre-specified to use an informative

MAYO prior that included a portion of PROTECT AF

CLINIC

Reddy VY, Holmes, DR et al. JACC 2017 in Press.



Methods

o ITT: censoring data from patients without events at the time of
the last known status

» Disabling Strokes: increase in the Modified Rankin Score
(MRS) by at least 2 points

« Comparison of Event Rates: Cox proportional hazards model
with confidence intervals (Cls)
» Stratified by studyto accountfor differences in risk profiles

« Kaplan-Meier curves used for graphical assessment of time-
dependent events

* Frequentist statistics and 2-sided p-values nominally significant
at p < 0.05, without adjustment for multiple comparisons

MAYO
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Presenter
Presentation Notes
Because of identical efficacy endpoint definitions in both PROTECT-AF and PREVAIL, and the near-identical eligibility criteria, data from both trials were pooled for a patient-level meta-analysis
All data analyzed using frequentists statistics for simplicity


Follow-up

Number of Patients Mean Total
_ Total Follow-up Patient
PROTECT AF 463 244 707 476+ 21.3 2,717
PREVAIL-only* 269 138 407 479+ 194 1,626
Total 132 382 1114 4. 343

* Does notinclude PROTECT AF informative prior from Bayesian model
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Presenter
Presentation Notes
Prevail-only represents the de novo implants
Informative prior was a discounted portion of the 463 patient from PROTECT AF


2EES
PROTECT AF and PREVAIL Event Rates

PROTECT-AF Subjects PREVAIL Subjects
Device Control Device Control
(n=463) (n=244) (n=269) (n=138)
No. of No. of No. of No. of
Events Rate * Events Rate* p-value Events Rate* Events Rate* p-value

2:1 Randomization

Primairy Eilicacy 40/1787.7 224 34/929.4 3.66  0.04 |37/1038.3 3.65 15/5304 2.94  0.47

Stroke/SE/CV Death
All Stroke 26/1781.7 1.46 20/929.4 2.15 0.23 19/1042.4 1.97 7/530.4 1.29 0.32
Ischemic Stroke 24/1781.7 1.35 10/932.8 1.07 0.49 17/1043.1 1.68 4/533.3 0.73 0.13

Hemorrhagic Stroke  3/1837.7 0.16 10/945.6 1.06 0.005 2/1084.6 0.18 3/538.0 0.54 0.23

Systemic Embolism 3/1837.1 0.16 0] n/a n/a 1/1080.6 0.09 0/540.9 n/a n/a

CV/Unexplained Death 19/1843.2 1.03 22/948.9 232 0.009 | 18/1084.7 1.79 10/5409 1.98 0.76

*Events are per 100 patient-years
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2EES
PROTECT AF and PREVAIL Event Rates

PROTECT-AF Subjects PREVAIL Subjects
Device Control Device Control
(n=463) (n=244) (n=269) (n=138)
No. of No. of No. of No. of
Events Rate * Events Rate* p-value Events Rate* Events Rate *| p-value

2:1 Randomization

Primairy Eilicacy 40/1787.7 2.24 34/929.4 3.66 004 37/1038.3 3.65 15/530.4 294 | 047

Stroke/SE/CV Death
All Stroke 26/1781.7 1.46 20/929.4 2.15 0.23 19/1042.4 1.97 71530.4 1.29 0.32
Ischemic Stroke 24/1781.7 1.35 10/932.8 1.07 0.49 17/1043.1 1.68 I 4/533.3 0.73 I 0.13

Hemorrhagic

Stroke 3/1837.7 0.16 10/945.6 1.06 0.005 2/1084.6 0.18 3/538.0 0.54 0.23

Systemic Embolism 3/1837.1 0.16 0] n/a n/a 1/1080.6 0.09 0/540.9 n/a n/a

CV/Unexplained Death 19/ 1843.2 1.03 22/948.9 2.32 0.009 18/1084.7 1.79 10/5409 1.98 0.76

*Events are per 100 patient-years : :
2:1 randomization

Control Group continues to over perform

NN Rate = 0.7%

Reddy VY, Holmes, DR et al. JACC 2017 in Press.



Patient-Level

Meta-Analysis

_ HR  p-value
Efficacy — - 082 0.3
All stroke or SE _.|—' 0.96 0.9
Ischemic stroke or SE —_— 1.7 0.08

Hemorrhagic stroke . : 0.2  0.0022
Ischemic stroke or SE >7 days ; . 1.4 0.3
CV/unexplained death '—l—': 0.59 0.03
All-cause death "": 0.73 0.04
Major bleed, all -—l;—- 0.91 0.6

Major bleeding, non procedure-related—®— | 0.48  0.0003

Favors WATCHMAN €« ;9 Favors warfarin

davo 0.01 0.1

Reddy VY, Holmes, DR et al. JACC 2017 in Press.

1
Hazard Ratio (95% ClI)
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Presentation Notes
Central Illustration: Stroke Prevention in Non-valvular Atrial Fibrillation with LAA Closure.  �(Upper Panel) In a patient level meta-analysis combining the randomized PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Patients with Atrial Fibrillation) and PREVAIL (Prospective Randomized Evaluation of the Watchman LAA Closure Device In Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy) trial cohorts, patients receiving the Watchman device were compared with patients receiving chronic warfarin for major clinical endpoints.  Disabling was defined as an increase in the Modified Rankin Score by at least 2 points. 


Patient-Level

Meta-Analysis

_ HR  p-value
Efficacy —- 0.82 0.3
All stroke or SE —— 0.96 0.9
Ischemic stroke or SE : . 1.7 0.08

Hemorrhagic stroke = : 0.2 0.0022
Ischemic stroke or SE >7 days : . 1.4 0.3
CV/unexplained death -—l—-: 0.59 0.03
All-cause death -l-: 0.73 0.04
Major bleed, all —0— 0.91 0.6

Major bleeding, non procedure-related—&— : 0.48 0.0003
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Presentation Notes
Central Illustration: Stroke Prevention in Non-valvular Atrial Fibrillation with LAA Closure.  �(Upper Panel) In a patient level meta-analysis combining the randomized PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Patients with Atrial Fibrillation) and PREVAIL (Prospective Randomized Evaluation of the Watchman LAA Closure Device In Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy) trial cohorts, patients receiving the Watchman device were compared with patients receiving chronic warfarin for major clinical endpoints.  Disabling was defined as an increase in the Modified Rankin Score by at least 2 points. 


Patient-Level Meta-Analysis

PROTECT AF and PREVAIL 5 years

_ HR  p-value
Efficacy — - 0.82 0.3
All stroke or SE -—ll—- 0.96 0.9
Ischemic stroke or SE ':—.—' 1.7 0.08
Hemorrhagic stroke . : 0.2 | 0.0022
Ischemic stroke or SE >7 days ; o 1.4 0.3
CV/unexplained death -—.—-: 0.59 0.03
All-cause death '-i-: 0.73 0.04
Major bleed, all —_—— 0.91 0.6
Major bleeding, non procedure-related—&— : 0.48 | 0.0003
. Favor§ WATCHMAN € !9 Favors warfarin :
LN 0.01 0.1 1 10

Hazard Ratio (95% CI)
Reddy VY, Holmes, DR et al. JACC 2017 in Press.
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Central Illustration: Stroke Prevention in Non-valvular Atrial Fibrillation with LAA Closure.  �(Upper Panel) In a patient level meta-analysis combining the randomized PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Patients with Atrial Fibrillation) and PREVAIL (Prospective Randomized Evaluation of the Watchman LAA Closure Device In Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy) trial cohorts, patients receiving the Watchman device were compared with patients receiving chronic warfarin for major clinical endpoints.  Disabling was defined as an increase in the Modified Rankin Score by at least 2 points. 
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