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Atrial Fibrillation
•

Irregular heart rhythm
•

Basically, the top part of the heart (“atria”) 
don’t com

m
unicate electrically w

ith the 
bottom

 (“ventricles”)
•

Results in sym
ptom

s of SO
B, light-headedness, 

and palpitations

Causes
•

High blood pressure.
•

Heart attacks.
•

CAD
•

Abnorm
al heart valves.

•
Heart defects you're born w

ith (congenital)
•

An overactive thyroid gland or other m
etabolic 

im
balance.

•
Exposure to caffeine, tobacco or alcohol

Diagnosis
•

ECG is m
andatory

•
N

ot every “irregular heart rhythm
” is AF!

•
PVCs, APCs, skipped beats can all m

im
ic 

feelings of AF
•

AF does not have to be chronic, it can be 
short-lasting or com

e/go (i.e. PAF)



Treatm
ent

•
M

edications to control HR (i.e. beta-blockers, 
Ca-channel blockers) are first line

•
Anti-arrhythm

ic m
edications can be used to 

control rhythm
•

Cardioversion (either electrically or 
chem

ically) can be utilized for sym
ptom

atic AF

But w
hat else does AF cause?

•
Stroke!!

•
The left atrial appendage (LAA) w

hich is in the 
left atrium

 can collect blood w
hich form

s clots 
that can break free in patients w

ith AF
•

That’s w
hy w

e place patients w
ith AF w

ho 
have elevated risks for stroke on blood 
thinners

Blood Thinners
•

W
ork very w

ell as long as com
pliance is 

m
aintained and no side effects seen

•
W

arfarin-cheap but com
pliance w

ith 
diet/testing an issue as w

ell m
aintaining 

adequate levels
•

N
O

ACs-Costly, lack readily available reversal 
agents

•
All the above can exacerbate bleeding
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A
F is a G

row
ing Problem

 A
ssociated w

ith 
G

reater M
orbidity and M

ortality 

~5 M
people w

ith AF in U
.S., 

expected to m
ore than 

double by 2050
1

AF = m
ost com

m
on  

cardiac arrhythm
ia, 

and grow
ing

AF increases risk of 
stroke

5x
greater risk of stroke 

w
ith AF

2

<

•
H

igher stroke risk for older 
patients and those w

ith prior 
stroke or TIA

•
15-20%

 of all strokes are AF-
related

•
AF results in greater disability 
com

pared to non-AF-related 
stroke

1. G
o AS. et al, H

eart D
isease and Stroke Statistics—

2013 U
pdate: A R

eport From
 the Am

erican H
eart Association. C

irculation. 2013; 127: e6-e245.
2. H

olm
es D

R
, S

em
inars in N

eurology 2010;30:528–536.
W

olf PA et al, D
uration of Atrial Fibrillation and the Im

m
inence of Stroke: The Fram

ingham
 Study, Stroke 1983; 14:664-667
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A
F-related strokes are debilitating

C
ognitive D

eficits*

Aphasia*

U
nable to 

W
alk U

nassisted*

B
ladder Incontinence*

D
epression

5

Visual Im
pairm

ent*

Social D
isability*

Em
ployed Post-Stroke

2

H
em

iparesis*

**com
pared w

ith stroke patients w
ithout AF

*at 6 m
onths post-stroke

4

1C
hee and Tan. M

ed J M
alaysia

69.3 (2014): 119-23. 2Sreedharan et al. Journ of the neurological sciences
332.1 (2013): 97-101. 3Lam

assa et al. S
troke

32.2 (2001): 392-398. 4Kelly-H
ayes et al. 

Journ of S
troke and C

erebrovascular D
iseases

12.3 (2003): 119-126. 5Loo and G
an.International Journ of S

troke
7.2 (2012): 165-167. 6H

olm
es D

R
, S

em
inars in N

eurology
2010;30:528–536.

#1
cause of adult disability
w

orldw
ide

1 

1.5X

Stroke 

A
F-related Stroke 

higherdisability
3**

2X
higherm

ortality
3**

70%
result in death or 
perm

anent disability
6
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2014 A
C

C
/A

H
A

/H
R

S Treatm
ent G

uidelines to 
Prevent Throm

boem
bolism

 in Patients w
ith A

F

•
Assess stroke risk w

ith C
H

A
2 D

S
2 -VASc score

–
S

core 1: A
nnual stroke risk 1%

,                    
oral anticoagulants or aspirin m

ay be 
considered

–
Score ≥2: Annual stroke risk 2%

-15%
,         

oral anticoagulants are recom
m

ended

•
B

alance stroke risk reduction benefit vs. 
bleeding risk

2014 A
H

A
/A

C
C

/H
R

S
 G

uideline for the 
M

anagem
ent of P

atients w
ith A

F 

January, C
T. et al. 2014 A

H
A

/A
C

C
/H

R
S

 G
uideline for the M

anagem
ent of P

atients W
ith A

trial Fibrillation. JA
C

C
. 2014; doi: 10.1016/j.jacc.2014.03.022

CHA
2 DS

2 VASc
Score

R
ecom

m
endation

0
N

o anticoagulant

1
A

spirin
(81-325 m

g daily) or w
arfarin (IN

R
 2-3)

≥2
O

ral anticoagulants are recom
m

ended (w
arfarin (IN

R
 2-3), 

dabigatran, rivaroxaban
or apixaban
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A
nticoagulant Therapy C

arries R
isk of 

Intracerebral H
em

orrhage or D
eath

Spontaneous intra-
parenchym

al bleed
H

em
orrhagic 

transform
ation

H
em

orrhagic 
Spontaneous intra
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Validated Scoring System
s to A

ssess 
Stroke R

isks

3. Chest. 2010 Feb;137(2):263-72.
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Validated Scoring System
s to A

ssess 
B

leeding R
isks

4. Chest. 2010 N
ov;138(5):1093-100. 

4
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HAS-B
LED 

Score 
A

nnual %
 

B
leed R

isk*
10-Year B

leeding 
R

isk (%
)**

0
0.9

8.6
1

3.4
29.2

2
4.1

34.2
3

5.8
45.0

4
8.9

60.6
5

9.1
61.5

B
leeding R

isk Increases O
ver 

Patients’ Lifetim
e

*  Lip. JA
C

C
 (2011)

** A
ssum

es constant risk despite increasing age and bleeding risk is independent from
 bleeding risk in previous years
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W

arfarin is an effective m
eans of stroke reduction in patients 

w
ith AF but can present challenges

•
M

any patients spend a significant 
am

ount of tim
e outside of the 

therapeutic range.

•
W

arfarin tops the list for 
em

ergency hospitalizations for 
adverse drug events in older 
Am

ericans
2

m
eans of stroke reduction in patients 

-5--4--3--2--1 IN
R

Over-anti-
coagulated

Under-anti-
coagulated

Therapeutic R
ange

44%
of bleeding events 

occur in patients above 
therapeutic range

1

48%
of throm

boem
bolic 

events occur in patients 
below

 therapeutic range
1

1 O
ake

N
, et al. C

an M
ed A

ssoc J. 2007:176(11);1589−1594 
2 Budnitz, M

D
, M

PH
. et al. A

nnals of Internal M
edicine. 2007:147(11); 229 

Stroke Treatm
ent O

ption: W
arfarin
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O
ral A

nticoagulation is Standard of C
are, 

but C
om

pliance a C
hallenge

1. H
su, J et al. JAM

A Cardiol. P
ublished online  M

arch 16, 2016. doi:10.1001/jam
acardio.2015.0374

U
se of O

AC
s in AF Patients peaks at ~50%

,
use declines w

ith increasing risk
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D
espite N

O
A

C
 A

doption and A
bility to Sw

itch 
N

O
A

C
s, A

dherence to A
nticoagulation 

R
em

ains a C
hallenge

M
artinez C

, et al. Throm
b
Haem

ost.2015 D
ec 22;115(1):31-9.

~30%
 of N

O
A

C
 patients stop taking any drug at 2 years
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Treatm
ent

Study D
rug

D
iscontinuation R

ate
M

ajorB
leeding 

(rate/year)

R
ivaroxaban

1
24%

3.6%

Apixaban
2

25%
2.1%

D
abigatran

3

(150 m
g)

21%
3.3%

Edoxaban
4

(60 m
g /30 m

g)
33 %

 / 34%
 

2.8%
 / 1.6%

W
arfarin

1-4
17 –

28%
3.1 –

3.6%

For those that rem
ain adherent, there is an annual 

com
pounding bleeding risk

C
hallenge: A

dherence and M
ajor bleed rates 

w
ith N

ovel O
ral A

nticoagulants (N
O

A
C

s)R
esults from

 different clinical investigations are not directly com
parable. 

Inform
ation provided for educational purposes only

1C
onnolly, S

. N
E

JM
 2009; 361:1139-1151 –

2 yrs
follow

-up (C
orrected)  2P

atel, M
. N

E
JM

 
2011; 365:883-891 –

1.9 yrs
follow

-up, ITT  3G
ranger, C

 N
E

JM
 2011; 365:981-992 –

1.8 
yrs

follow
-up, 4G

iugliano, R
. N

E
JM

 2013; 369(22): 2093-2104 –
2.8 yrs

follow
-up.
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N
on-ValvularA

trial Fibrillation (NVA
F), 

Stroke, and C
urrent Treatm

ent O
ptions

•A
F is a G

row
ing P

roblem
 A

ssociated w
ith G

reater 
M

orbidity and M
ortality 

–
5x increased risk of stroke

–
90%

 of clots form
ed in LA com

e from
 LAA

•C
urrent treatm

ents w
ith w

arfarin or N
O

A
C

S
 are 

effective, but m
any patients stop taking the 

m
edications
–

~1 in 4 patients discontinue blood thinners after 2 years
•A

nti-coagulation bleeding risk com
pounds over 

tim
e; m

ay not be viable as a long-term
 solution for 

som
e patients
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C
onnection B

etw
een N

VA
F-R

elated Stroke 
and the Left A

trial A
ppendage

A
F C

reates Environm
ent  for Throm

bus Form
ation in Left A

trium

1. Stoddard et al. Am
 H

eart J. (2003); 2. G
oldm

an et al. J A
m

 S
oc

E
chocardiogr(1999)

3 Blackshear JL. O
dell JA

., A
nnals of Thoracic S

urg
(1996)

•
Stasis-related LA throm

bus is a 
predictor of TIA

1and ischem
ic 

stroke
2.

•
In non-valvular AF, >90%

 of 
stroke-causing clots that com

e 
from

 the left atrium
 are form

ed 
in the LAA

3.
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•
O

ne-tim
e im

plant that does not need to be replaced
•

Perform
ed in a cardiac cath lab/EP suite by a H

eart Team
 

•
Transfem

oralAccess: 
•

C
atheter advanced to the LAA via the fem

oral vein 
•

D
oes not require open heart surgery

•
G

eneral anesthesia (typical)
•

1 hour procedure (typical)
•

1-2 day hospital stay (typical)

W
ATC

H
M

A
N

 LA
A

C
 D

evice: 
A O

ne-Tim
e Procedure
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W
ATC

H
M

A
N

 Im
plant Procedure: Im

aging 
and TransseptalA

ccess

The interatrialseptum
 is crossed using a standard transseptal 

access system
 and the procedure is perform

ed w
ith fluoroscopy 

and transesophagealechocardiography (TE
E)

SH-432401-AC DEC2016

W
ATC

H
M

A
N

 Im
plant Procedure: 

N
avigating to the LA

A

A
ccess sheath is advanced over the guidew

ire
into the 

left atrium
 and then navigated into the distal portion 

of the LA
A over a pigtail catheter.

SH-432401-AC DEC2016

W
ATC

H
M

A
N

 Im
plant Procedure: 

N
avigating to the LA

A

W
ATC

H
M

A
N

 is then deployed and released in the LA
A.
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W
ATC

H
M

A
N

 Im
plant Procedure: 

H
ealing after ~45 days

H
eart tissue grow

s over the W
ATC

H
M

A
N

 Im
plant, and the LA

A is 
perm

anently sealed after approxim
ately 45 days

SH-432401-AC DEC2016

Tim
eline of A

djunctive Pharm
acotherapy in 

W
ATC

H
M

A
N

 D
evice Patients

W
arfarin + 
ASA

(81m
g) 

daily

C
lopidogrel(75m

g) + 
ASA (325 m

g) daily
ASA (325m

g) daily

Im
plant

45 days*
6 m

onths

*if leak >5m
m

, patients rem
ained on w

arfarin + A
S

A until seal docum
ented, skipping the clopidogrel + A

S
A pharm

acotherapy

Post Procedure Therapy
D

estination Therapy

P
rice, M

. J., V
. Y

. R
eddy, et al. JA

C
C

: C
V

 Interv 2015; 8(15): 1925-1932
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W
ATC

H
M

A
N

 is the m
ost studied LA

A
C

 D
evice-

M
ost Patients and O

nly O
ne w

ith Long-term
 

C
linical D

ata

K
ey Trials

N
H

ighlights
PR

O
TEC

T AF
1

(2005-2008)
707

P
rospective, random

ized 2:1, non-inferiority trial of LA
A closure 

vs. w
arfarin.  

C
AP

2

(2008-2010)
566

P
rospective

registry allow
ing continued access to the 

W
ATC

H
M

A
N

 D
evice and gain further inform

ation prior to P
M

A 
approval.

PR
EVAIL

3

(2010-2012)
407

P
rospective, random

ized 2:1, non-inferiority  trialto collect 
additional inform

ation on the W
ATC

H
M

A
N

 D
evice.

C
AP2

(2012-2014)
579

P
rospective

registry allow
ing continued access to the 

W
ATC

H
M

A
N

 D
evice prior to P

M
A approval.

Total 
patients

>2,000
~6,000 P

atient-Years of Follow
-up

1 R
eddy, et al. JA

M
A

. 2014 ;312(19): 1988-1998.; 2 R
eddy V

Y
 et al. C

irculation. 2011; 123:417-424.
3 H

olm
es  et al., JA

C
C

 2014,;4(1): 1-11.
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PR
O

TEC
T A

F: 
W

ATC
H

M
AN

 D
isabling Stroke R

eduction Superior to 
W

arfarin

PR
O

TECT AF

Event R
ate 

(per 100 pt-yrs)

R
ate R

atio
(95%

 C
rI)

Posterior Probabilities, %

W
ATC

H
M

AN
N

=463
W

arfarin
N

=244
N

on-
Inferiority

Superiority
Stroke

(all)
1.5

2.2
0.68 (0.42,1.37)

>99
83

D
isabling

0.5
1.2

0.37 (0.15, 1.00)
>99

98

N
on-disabling

1.0
1.0

1.05 (0.54, 2.80)
89

34

B
ayesian –

Posterior prob for N
I m

ust be ≥97.5%
; Posterior Prob for Superiority m

ust be >95%
R

eddy, et al. JA
M

A
. 2014

D
isabling stroke defined as M

odified R
ankin S

core 3-6

Significant R
eduction in D

isabling Strokes
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W
ATC

H
M

A
N

 M
ajor B

leeding R
eduction Superior 

to W
arfarin 6-m

onths Post Procedure

p < 0.001
P

rice, M
. J., V

. Y
. R

eddy, et al. JA
C

C
: C

V
 Interv 2015; 8(15): 1925-1932

72%
>6 m

onths 
post-procedure

Freedom
 of M

ajor B
leeding O

ver 3 A
djunctive 

Pharm
acotherapy Intervals
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W
ATC

H
M

A
N

 R
educed Ischem

ic Stroke 
C

om
pared to N

o Therapy 

* Im
putation based on published rate w

ith adjustm
ent for C

H
A

2 D
S

2 -VASc score (3.0); O
lesen

JB. Throm
b

H
aem

ost(2011)

Ischemic Stroke Risk
(Events/100 Patient-Years)

79%
R

elative 
R

eduction

67%
R

elative 
R

eduction

83%
R

elative 
R

eduction

Baseline 
C

H
A

2 D
S

2 -VASc = 3.4
Baseline 

C
H

A
2 D

S
2 -VASc = 3.8

Baseline 
C

H
A

2 D
S

2 -VASc = 3.9

FD
A O

ct 2014 Panel Sponsor Presentation. H
anzelG

, et al. TC
T 2014 (abstract) 

R
esults from

 different clinical investigations are not directly 
com

parable. Inform
ation provided for educational purposes only
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W
ATC

H
M

AN
 is the m

ost studied LA
A

C
 

D
evice w

ith Long-term
 C

linical D
ata

R
esults

Safety
W

ATC
H

M
A

N
 procedure is 

safe
95%

im
plant success; 

~4%
com

plication rates
1

Prim
ary 

Efficacy
W

ATC
H

M
A

N
 com

parable
to 

w
arfarin

21%
reduction in events (p=0.22) 3

All-Stroke
W

ATC
H

M
A

N
com

parable to 
w

arfarin
67%

reduction
in disabling strokes (P

s =98%
) 2;

78%
reduction in hem

orrhagic strokes (p=0.004) 3

C
V

/ U
nexp

death
W

ATC
H

M
A

N
 superior

to 
w

arfarin
52%

reduction in events (p=0.006) 3

M
ajor 

B
leeding

W
ATC

H
M

A
N

com
parable

to 
w

arfarin; superior
to w

arfarin 
post-procedure

52%
reduction post-procedure

(p=0.002); 
72%

reduction after 6-m
onths (p=0.001) 4

W
arfarin

W
ATC

H
M

A
N

 allow
s the

m
ajority ofpatients to

discontinue w
arfarin

92%
of patients discontinue

after 45-days;
99%

of patients discontinue after 1 year 5

1. W
A

TC
H

M
A

N
 FD

A
 P

anel S
ponsor P

resentation. O
ct 2014.; 2

R
eddy, et al. JA

M
A

. 2014 ;312(19): 1988-1998.
3 H

olm
es, D

R
 et al. JA

C
C

. 2015;65(24):2614-2623.; 4 P
rice, M

. J., V
. Y

. R
eddy, et al. JA

C
C

: C
V

 Interv 2015; 8(15): 1925-1932; 5.H
olm

es, D
R

 et al.  JA
C

C
 2014;  64(1): 1-12. 
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Patient Populations

Patients w
/ appropriate rationale to seek a 

non-pharm
acologic alternative to w

arfarin
-

H
istory of bleeding 

-
Fall risks / previous traum

a
-

N
on-com

pliant / Labile IN
R

’s
-

Lifestyle

N
on-ValvularA-Fib Population

H
igh R

isk for Stroke (C
H

A
2 D

S
2 -VASC

 ≥ 2)

Tolerant to O
AC

C
ontraindicated

B
alance 

stroke risk 
reduction 
benefit vs. 

bleeding risk
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The W
ATC

H
M

A
N

 D
evice is indicated to reduce the risk of 

throm
boem

bolism
 from

 the left atrial appendage in patients 
w

ith non-valvular atrial fibrillation w
ho:

–
A

re at increased risk for stroke and system
ic em

bolism
 based 

on C
H

A
D

S
2 or C

H
A

2 D
S

2 -VA
S

c scores and are recom
m

ended 
for anticoagulation therapy;

–
A

re deem
ed by their physicians to be suitable for w

arfarin; 
and

–
H

ave an appropriate rationale to seek a non-pharm
acologic 

alternative to w
arfarin, taking into account the safety and 

effectiveness of the device com
pared to w

arfarin. 

W
ATC

H
M

A
N

™
 D

evice Patient Selection

* Please refer to product D
FU

 for m
ore specific details on patient selection

S
H

-230506-A
D

 June15
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“H
ave an appropriate rationale to seek a non-pharm

acologic 
alternative to w

arfarin, taking into account the safety and 
effectiveness of the device com

pared to w
arfarin”

•
H

istory of m
ajor bleeding w

hile taking anticoagulation therapy
•

Patient’s prior experience w
ith O

A
C

 (if applicable):
–

inability to m
aintain stable IN

R
–

inability to com
ply w

ith regular IN
R

 m
onitoring and unavailability of an 

approved alternative O
AC

•
M

edical condition, occupation, or lifestyle placing patient at high risk of 
m

ajor bleeding secondary to traum
a 

W
ATC

H
M

A
N

™
 D

evice Patient Selection

* Please refer to product D
FU

 for m
ore specific details on patient selection
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C
M

S N
ational C

overage D
ecision 

C
riteria for C

overage

C
M

S w
ill cover percutaneous LAAC

 im
plants w

hen specific criteria
are m

et:

–
Eligible patients m

ust have a C
H

AD
S

2 score ≥ 2 or a 
C

H
A

2 D
S

2 -VASc score ≥ 3
–

Patients m
ust be suitable for short-term

 w
arfarin, but deem

ed unable to 
take long-term

 oral anticoagulation
–

D
ocum

ented evidence of a form
al shared decision interaction betw

een 
the patient and an independent non-interventional physician using an 
O

AC
 evidence-based decision tool

–
LA

A  R
egistry: Patients m

ust be enrolled in a prospective national registry

–
O

perator requirem
ents:IC

 or EP or cardiovascular surgeon m
ust have 

perform
ed at least 25 transseptalpunctures (TSP) through intact septum

•
M

ust m
aintain at least 25 TSP over a tw

o year period (at least 12 are LAAC
)

–
Facility R

equirem
ents: The procedure m

ust be furnished in a hospital w
ith 

an established structural heart disease (SH
D

) and/or electrophysiology (EP) 
program

–––

Documented  in 
medical record
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Patient Exam
ple #1:

H
igh B

leeding R
isk

•
A

ge: 80; Involved G
randfather; N

VA
F, C

ongestive H
eart 

Failure, H
ypertension, D

iabetes
•

C
H

A
2 D

S
2 -VA

Sc score: 5; H
A

S
-B

LE
D

 score: 2
•

A
lthough patient is suitable for w

arfarin, he is currently 
taking 15 m

g rivaroxaban
daily

•
H

as a history of recurrent falls, resulting in both a broken 
hip and cerebral contusion after falling on separate 
occasions. H

is physician believes his m
edical condition 

places him
 at high risk of m

ajor bleeding secondary to 
traum

a

Is he a candidate for W
ATC

HM
A

N
?

C
ase description for educational purposes; N

ot a real patient case
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Patient Exam
ple #2:

Struggle w
ith C

om
pliance

•
A

ge: 68; R
etired, Volunteer; N

VA
F, H

ypertension, Vascular 
D

isease
•

C
H

A
2 D

S
2 -VA

Sc score: 4; H
A

S
-B

LE
D

 score: 3
•

C
urrently taking 5 m

g w
arfarin

•
U

nable to com
ply w

ith regular IN
R

 m
onitoring due to her 

proxim
ity to the clinic and cannot afford novel oral 

anticoagulant (N
O

A
C

) m
edication

Is she a candidate for W
ATC

HM
A

N
?

C
ase description for educational purposes; N

ot a real patient case
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W
ATC

H
M

A
N

 Is A Safe, Effective, O
ne-tim

e 
Procedure For A

ppropriate N
VA

F Patients

•
The W

ATC
H

M
AN

 Im
plant has been proven to be a safe 

and effective alternative to long-term
 oral anticoagulants 

(O
AC

s) 1

•
Left atrial appendage closure (LAAC

) w
ith W

ATC
H

M
AN

 
m

ay elim
inate the need for long-term

 w
arfarin use in 

patients w
ith non-valvular atrial fibrillation (N

VAF) w
ho 

have a reason to seek an alternative to O
AC

s

•
The W

ATC
H

M
AN

 Im
plant has been proven to offer 

stroke risk reduction com
parable to w

arfarin—
and also 

reduces the long-term
 risk of bleeding associated w

ith 
w

arfarin use. 2

1. H
olm

es D
R

 . JA
C
C

2014;64(1):1-12. 2. H
olm

es D
R

. JA
C
C

2015;65(24):2614-2623. 

Thank You!!

Srinivas Iyengar M
D, FACC

Structural Heart Director
Boulder Heart
303-536-8802


