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Atriyal fibrilasyon epidemiyelojik bir sorundur:
AF 6 Milyon Amerikali'y1 etkilemis durumda
2050’de sayinin >12 Milyon olmasi bekleniyor

Her yil AF ve iliskili stroke olgulari icin
harcanan para: 16 milyar Dolar

Hmmm... © BIG BUSINESS”
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AF’ de Antikoaguilasyon
Inme Riskinin Azaltilmasi

Warfarin better

Control better

RRR of stroke:
62%

RR All-cause mortality:
26%

RRR, relative risk reduction.

Hart RG, et al. Ann Intern Med. 1999;131:492-501.



AF’ de OAK Gecmisi

6 calisma ROCKET AF ENGAGE AF
Warfarin vs Placebo (Rivaroxaban) (Edoxaban)
1989-1993 2010 2013

RE-LY ARISTOTLE
(Dabigatran) (Apixaban)
2009 2011



Yeni Oral Antikoagtlanlar
Onemli Ozellikleri

e Oral direk trombin inhibitort
= e Gunde 2 kez
Da blgatl‘a n ¢ Renal klirens

e RE-LY

¢ Direk faktdr Xa inhibitori

= » Giinde 1 kez (Idame), giinde 2 kez (Yiikleme)
Rlva roxa ba n ¢ Renal klirens

e ROCKET AF

e Direk faktor Xa inhibitori
- e Glnde 2 kez
Aplxa ba n e Hepatik klirens

e ARISTOTLE

e Direk faktdr Xa inhibitori

Edoxa ba n « Giinde 1 kez

¢ Hepatik klirens

Circulation 2010;121:1523



RE-LY Etkinlik (Dabigatran)

B Dabigatran 110 mg
@® Dabigatran 150 mg 0.91 (0.74-1.11)

Stroke/Sistemik emboli
0.66 (0.53-0.82) —

_ 1.11 (0.89-1.40)
Iskemik Inme

0.76 (0.60-0.98)

0.31 (0.17-0.56)  =—eflifmesr

Hemorajik Inme
0.26 (0.14-0.49) ——@—

0.3 0.5 1.0 2.0

Dabigatran Better Warfarin Better

0.1
Connolly, et al. N Engl J Med 2009;361:1139-51



@‘, a ROCKET AF (Rivaroxaban) Etkinlik
e B Inme/Sistemik Embol

Rivaroxaban Warfarin
Event Event HR Pvalue
REIE Rate (95% CI)
On
0.79
: ¢ :
Treatment 1.70 2.15 (0.65, 0.95) 0.015
N = 14,143
ITT 0.88
—— N ) 2.42 (0.74, 1.03) 0.117
l0.5 . . el 1 l2
Rivaroxaban Warfarin
better better
Event Rates are per 100 patient-years y
Based on Safety on Treatment or Intention-to-Treat through R CKeTAF !/

Site Notification populations

Patel, et al. N Engl J Med 2011;365(10),;883-891



ROCKET AF - Sekonder Etkinlik

@lay

Hemorajik Inme

M

Total Mortalite

Vaskuler Mortalite

Rivarexaban |  Warfann Hazard Ratio P-
(Yolyr) (Y0lyr) (95% Cl) value
1.34 1.42 0.94 (0.75-1.17) | 0.581
0.26 0.44 0.59 (0.37-0.93) | 0.024
0.91 1.12 0.81 (0.63-1.06) | 0.121
1.87 2.21 0.85 (0.70-1.02) | 0.073
1.53 1.71 0.89 (0.73-1.10) | 0.289

Patel, etal. N Engl J Med 2011, 365(10);883-891




$¥ &  ARISTOTLE Etkinlik: Apixaban

Warfarin (1.60 %/yr)

HR 0.79 (0.66~0.95) 21% RRR
0

Apixaban (1.27 %/yr )

Percent with Event
N

P (non-inferiority) < 0.001
P (superiority) = 0.011

Months

Granger CB, et al. NEJM 2011; 365:981-992



ARISTOTLE : Etkinlik

Sonuclar

Inme ya da sistemik emboli*

Inme

Iskemik yada bilinmeyen

Sistemik emboli (SE)

TUm nedenlere bagh 6lim

Inme, SE, yada Olim

—

Apixaban | Warfarin

(N =9120) | (N =9081)

Event Rate Iil:t:t HR (95% CI) |PValue

GOV (@ /yr)

1.27 1.60 0.79 (0.66, 0.95) | 0.011
1.19 1.51 0.79 (0.65, 0.95) | 0.012
0.97 1.05 0.92 (0.74, 1.13) | 0.42
0.24 047 | 0.51(0.35, 0.75) 0_;01
0.09 0.10 0.87 (0.44, 1.75) | 0.70
3.52 3.94 0.89 (0.80, 0.998) | 0.047
4.49 5.04 0.89 (0.81, 0.98) | 0.019
0.53 0.61 0.88 (0.66, 1.17) | 0.37

Granger CB, et al. NEJM 2011; 365:981-992




Pivotal AF Calismalari

RE-LY ROCKEIT-AE ARISTOTLE
Drug
[Dose (mg) Dabigatran Rivaroxaban Apixaban
19.0'bid" 150 BID 200mg gd 5 mg bid
e non-infer | Superior TPFESOrE oISy Superior
. P On Rx cohort: Superior P

Superior | Superior Superior Superior
Bleeding Lower similar similar Lower
similar P =0.051 similar Superior: P = 0.047
Ischemic stroke similar Lower similar similar
Mean TTR 64% 55% 62%
Stopped drug 21% 23% 23%

TTR =time in therapeutic range
WD consent = withdrawal of consent, no further data available




Etkinlik - YOAK

AN, AN,
RR (95% CI) Warfarin

A

O RE-LY 0.66 (0.53 1346076 202/6022
I n m e & S E ROCKET AF I 0.88 (0.75 268/7081  306/7090

ARISTOTLE 0.80 (067 2129120 265/9081

Subbotal {l-squared = 55.9%, p=0.104) 0.78 (067 GI2227T TTW22193

RE-LY 0.77 (081 1116076 142/6022

ISkemik Inme ROCKET AF 0 097073, 1.1 156/7061  172/7082
ARISTOTLE 1 /O 0.92 (075, 1.1 162/9120 175/9081

Subtotal {l-sguared = 0.0%, p = 0.522) 0.87 (077 420/22257 489722185

C

RE-LY 0.26 (0.14 12/6076 45/8022

H emo raJ | k ROCKET AF 5 5 0 / 0.58 {0.37 297081  50/7082
T ARISTOTLE O 0.51 (0.35 40/9120  7B/9081
Inme |

Sublotal {l-squared = 52.2%, p = 0.124) f:.:::?

0.45{0.31 81/22257 17322185

| | | |

.25 5 1 2 4
ammm Favors NOACs Favors Warfarin )
Miller CS, et al. Am J Cardiol 2012;110(3):453-460.




Bleeding

Major

A

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (l-squared = 87.2%, p = 0.000)

B

RE-LY
ROCKET AF
_-’-—

- —

ARISTOTLE

Subtotal (l-squared = 54.9%, p = 0.109)

Cc

RE-LY
ROCKET AF
ARISTOTLE

Subtotal (I-squared = 82.5%, p = 0.003)

RR (95% Cl)

0.94 (0.82, 1.07) 399/6076
1.03 (0.89, 1.18) 3957111
0.70 (0.61, 0.81) 327/9088

0.88 (0.71,1.00) 1121/22275

0.41 (0.28, 0.60) 36/6076

1 0/ 0.66 (0.47,0.92) 55/7111
0 0.42 (0.31,0.59) 52/9088

0.49 (0.36, 0.66) 143/22275

1.50 (1.20, 1.89) 182/6076
1.46 (1.19,1.78) 224/7111
0.88 (0.68, 1.14) 105/9088

1.25 (0.91,1.72) 511/22275

n/N,
Warfarin

421/6022
386/7125
462/9052

1269/22199

87/6022
84/7125
122/9052
293/22199

120/6022
154/7125
119/9052

393/22199

%
Weight

33.55
33.29
33.15

100.00

30.19
3423
35.59

100.00

33.49
34.74
31.77

100.00

@mmm  Favors NOACs

ller CS, et al. Am J Cardiol 2012;110(3):453-460.

2 4
Favors Warfarin )




@{‘;a ESC 2016 Atriyal Fibrilasyon Kilavuzu

‘ RiskeProfili Class / Level

No antithrombotic therapy
11/B

1-Dabigatran / Rivaroxaban / Apixaban
Il a/B
Ya da
2-VKA (INR 2-3)
lla/B

1- Dabigatran / Rivaroxaban / Apixaban
I/A
Ya da
CHA,DS,-VASc 2 2 2- VKA (INR 2-3)
I/A

CHA,DS,-VASC = 1

3- *OAK kontrendike ise
LAA kapatma (l1b/C)




Tedavinin etkinligi sadece randomize
calismalar ile degil gercek yasam
verileri ile de kanitlanmal



Effectiveness and Safety of Dabigatran, Rivaroxaban, and Apixaban

Versus Warfarin in Nonvalvular Atrial Fibrillation

Xiaox Yao, PhD; MNeena 5. Abraham, MD, MSBCE; Lindsey R. Sangarling ham, MPH; M. Fernanda Bellolio, MD, M3; Robert D. McBane, MD;
Milay 0. Shah, PhD; Peter A. Noseworthy, MD

Background—The introduction of non—vitamin K antagonist oral anticoagulants has been a major advance for stroke prevention in
atrial fibrllation; howewver, outcomes achieved in clinical trials may not translate to routine practice. We aimed to evaluate the
effectiveness and safety of dabigatran, Avaroxaban, and apixaban by comparnng each apent with warfarin.

Methods and Results—Jzing a large US insurance database, we identified privately insured and Medicare Advantage patients with
nonvalvular atrial fibrillation who were users of apixaban, dabigatran, rivaroxaban, or wafarin between October 1, 2010, and Juna
30, 2015. We created 3 matched cohorts using 1:1 propensity score matching: apixaban versus warfarin (n=15 390), dabigatran
versus warfarin (n=28 4614}, and rvaroxaban versus warfarn (=32 350). Using Cox proportional hazards regression, we found
that for stroke or systemic embolism, apizaban was associated with lower gk [hazard ratio [HR] 0.67, 95% Cl 0 460,98, P=0.04],
but dabigatran and rivaracaban were associated with a similar risk (dabigatran: HR 098, 95% Cl 0.74—1.264, A=0.98; rivaroxaban:
HR 0.93, 95% Cl 0.72-1.19, A=0.56). For major bleeding, apixaban and dabigatran were associated with lower risk [apicaban: HR
0,45, 95% Cl 0.34-0.59, P<0,001; dabigatran: HR 0,79, 958% Cl 0.67-0.94, A<0.01), and rivaroxaban was associated with a similar
rigk (HR 1.04, 5% Cl 0.90-1.20], A=0.60). All non—vitamin K antagonist oral anticoagulants were associated with a lower rigk of
intracranial bleeding.

Conclusions—n patients with nomabular atrial fibrllation, apizaban was associated with lower risks of both stroke and major
bleeding, dabigatran was associated with similar risk of stroke but lower rgk of majr Bleeding, and rivaroxaban was associated
with similar risks of both stroke and major bleeding in comparison to wadfarin, (J Am Heart Assoc. 201452003725
doi: 10.1161/JAHA.116.0037 25)

Key Words: atdal fibrillation = bleading » non—witamin K antagonist oral anticoagulants = stroke » wadarin




Event Rate per 100 person-years Hazard Ratio (95% Cl) p value

Apixaban vs. Warfarin

n=7,695 n=7,695
S/SE 1.33 1.66 to— 0.67 (0.46—0.98) 0.04
Ischemic 1.03 1.05 F—e——i 0.83 (0.53-1.29) 0.40
Hemorrhagic 0.19 0.46 o—oi 0.35(0.14-0.88) 0.03

Dabigatran vs. Warfarin

n=14,307 n=14,307
S/SE 1.18 1.22 —— 0.98 (0.76-1.26) 0.88
Ischemic 0.92 0.88 —o— 1.06 (0.79-1.42) 0.70
Hemorrhagic 0.16 0.29 —e—i 0.56 (0.30-1.04) 0.07

Rivaroxaban vs. Warfarin

n=16,175 n=16,175
S/SE 1.26 1.29 o 0.93 (0.72-1.19) 0.56
Ischemic 0.95 0.88 [ 1.01 (0.75-1.36) 0.95
Hemorrhagic 0.21 0.32 ——- 0.61 (0.35-1.07) 0.08
Favor NOAC 1.0 Favor Warfarin

Figure 2. Forest plot depicting the hazard ratio for each pairwise propensity-matched medication
comparison (dabigatran, rivaroxaban, and apixaban each vs warfarin) for stroke and systemic embolism (S/
SE), ischemic stroke, and hemorrhagic stroke. NOAC, non-vitamin K oral anticoagulant.




Major Bleeding
Intracranial

Gastrointestinal

Major Bleeding
Intracranial

Gastrointestinal

Major Bleeding
Intracranial

Gastrointestinal

Event Rate per 100 person-years

Apixaban Vs.
n=7,695

2.33

0.29

1.78

Dabigatran vs.
n=14,307

2.37

0.28

197

Rivaroxaban vs.
n=16,175

4,04

0.44

3.26

Warfarin

n=7,695

4.46

1.06

3.04

Warfarin

n=14,307

3.03

0.79

195

Warfarin

n=16,175

3.64

0.79

2.53

Hazard Ratio (95% Cl)

0.45 (0.34-0.59)
0.24 (0.12-0.50)

0.51 (0.37-0.70)

0.79 (0.67 - 0.94)
0.36 (0.23- 0.56)

1.03 (0.84-1.26)

1.04 (0.90 - 1.20)
0.51 (0.35-0.75)

1.21 (1.02-1.43)

Favor NOAC 1.0 Favor Warfarin

Figure 3. Forest plot depicting the hazard ratio for each pairwise propensity-matched medication
comparison (dabigatran, rivaroxaban, and apixaban each vs warfarin) for major, intracranial, and
gastrointestinal bleeding. NOAC, non—vitamin K oral anticoagulant.




Y& The PREVAIL Trial

BACKGROUND In the PROTECT AF (Watchman Left Atrial Appendage Closure Technology for Embolic Protection in
Patients With Atrial Fibrillation) trial that evaluated patients with nonvalvular atrial fibrillation (NVAF), left atrial appendage
(LAA) occlusion was noninferior to warfarin for stroke prevention, but a periprocedural safety hazard was identified.

OBJECTIVES The goal of this study was 'to assess the safety and efficacy of LAA occlusion for stroke prevention in
patients with NVAF compared with long-term warfarin therapy.

METHODS This randomized trial further assessed the efficacy and safety of the Watchman device. Patients with NVAF
who had a CHADS; (congestive heart failure, hypertension, age >75 years, diabetes mellitus, and previous stroke/
transient ischemic attack) score =2 or 1 and another risk factor were eligible. Patients were randomly assigned (in a
2:1 ratio) to undergo LAA occlusion and subsequent discontinuation of warfarin (intervention group, n = 269) or receive
chronic warfarin therapy (control group, n = 138). Two efficacy and 1 safety coprimary endpoints were assessed.

RESULTS At 18 months, the rate of the first coprimary efficacy endpoint (composite of stroke, systemic embolism [SE],
and cardiovascular/unexplained death) was 0.064 in the device group versus 0.063 in the control group (rate ratio 1.07
[95% credible interval (Crl): 0.57 to 1.89]) and did not achieve the prespecified criteria noninferiority (upper boundary of
95% Crl =1.75). The rate for the second coprimary efficacy endpoint (stroke or SE >7 days' postrandomization) was 0.0253
versus 0.0200 (risk difference 0.0053 [95% Crl: -0.0190 to 0.0273]), achieving noninferiority. Early safety events

occurred in 2.2% of the Watchman arm, significantly lower than in PROTECT AF, satisfying the pre-specified safety per-
formance goal. Using a broader, more inclusive definition of adverse effects, these still were lower in PREVAIL (Watchman
LAA Closure Device in Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy) trial than in PROTECT AF

(4.2% vs. 8.7%; p = 0.004). Pericardial effusions requiring surgical repair decreased from 1.6% to 0.4% (p = 0.027), and

those requiring pericardiocentesis decreased from 2.9% to 1.5% (p = 0.36), although the number of events was small.

CONCLUSIONS In this trial, LAA occlusion was noninferior to warfarin for ischemic stroke prevention or SE >7 days'
post-procedure. Although noninferiority was not achieved for overall efficacy, event rates were low and numerically
comparable in both arms. Procedural safety has significantly improved. This trial provides additional data that LAA
occlusion is a reasonable alternative to warfarin therapy for stroke prevention in patients with NVAF who do not have an
absolute contraindication to short-term warfarin therapy. (J Am Coll Cardiol 2014;64:1-12) © 2014 by the American
College of Cardiology Foundation.
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FIGURE 2 Kaplan-Meier Curve: Freedom From First Primary Endpoint (Intention-to-Treat)

Primary efficacy rates for Watchman (solid line) versus warfarin (dotted line) in the intention-to-treat population show similarly high 18-month
event-free rates.




TABLE 5 Safety Coprimary Endpoint Results and Events by Type
(Intention-to-Treat): Device Group Only

% (n/N) 95% Crl

Safety primary endpoint results 2.2% (6/269) 2.652%

No. of Events % of Subjects

I Safety events by type

Device embolization 2 0.7
Arteriovenous fistula 1 0.4
Cardiac perforation 1 0.4
Pericardial effusion with cardiac tamponade 1 0.4
Major bleed requiring transfusion 1 0.4




TABLE 7 Comparison of Outcomes in Device Patients in PROTECT AF,
CAP, and PREVAIL

PROTECT AF CAP PREVAIL p Value

Implant success 90.9
All 7-day procedural complications 8.7
Pericardial effusion requiring surgery 1.6
Pericardial effusion with pericardiocentesis 2.4
Procedure-related strokes 1.1
Device embolization 0.4

94.3
4.2
0.2

1.2
0.0
0.2

95.1

4.5
0.4
1.5
0.7
0.7

0.04
0.004
0.03
0.318
0.02
0.368




Left Atrial Appendage Closure
as an Alternative to Warfarin for

Stroke Prevention in Atrial Fibrillation
A Patient-Level Meta-Analysis

BACKGROUND The risk-benefit ratio of left atrial appendage closure (LAAC) versus systemic therapy (warfarin) for
prevention of stroke, systemic embolism, and cardiovascular death in nonvalvular atrial fibrillation (NVAF) requires
continued evaluation.

OBJECTIVES 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 = 0.004), cardiovascular/
unexplained death (1.1 vs. 2.3 events/100 PY; HR: 0.48; p = 0.006), and nonprocedural bleeding (6.0% vs. 11.3%; HR:
0.51; p = 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% Cl: 0.62 to 1.7; p = 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 = 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. (J Am Coll Cardiol 2015;65:2614-23) © 2015 by the American College of Cardiology
Foundation.



TABLE 1 PROTECT AF and CAP: Largest Data Sets to Evaluate Totality of Data

PROTECT AF PREVAIL CAP CAP2 Total
Enrollment 2005-2008 2010-2012 2008-2010 2012-2014
Enrolled 800 461 566 579 2,406
Randomized 707 407 — — 1,114
Watchman:warfarin (2:1) 463:244 269:138 566 579 1,877:382
Mean follow-up, yrs 4.0 2.2 3.7 0.58 N/A
Patient-years 2,717 860 2,022 332 5,931

CAP = Continued Access to PROTECT AF registry; CAP2 = Continued Access to PREVAIL registry; N/A = not
applicable; PREVAIL = Prospective Randomized Evaluation of the Watchman LAA Closure Device In Patients With
Atrial Fibrillation Versus Long Term Warfarin Therapy; PROTECT AF = Watchman Left Atrial Appendage System
for Embolic Protection in Patients with Atrial Fibrillation.




FIGURE 2 PROTECT AF/PREVAIL Combined: Meta-Analysis Shows Comparable
Primary Efficacy Results to Warfarin

HR p Value
Efficacy — 0.79 0.22
All stroke or SE - i — 1.02 0.94

P o— - -

Ischemic stroke or SE , 1.95 0.05

Hemorrhaglc stroke 0.22 0.004

ISKEMIK-IN M E/SE A‘R’H*YO-R! N

CV/unexplained death 0.48 0.006

All-cause death —@— 0.73 0.07
Major bleed, all —@— 1.00 0.98
Major bleeding, non procedure-related —@— i 0.51 0.002

Favors Watchman <— i — Favors warfarin
) 1 1 1

0.01 0.1 1 10
Hazard Ratio (95% Cl)

The combined data set of all PROTECT AF and PREVAIL Watchman patients versus chronic
warfarin patients documented: 1) similarity in overall stroke or systemic embolism;

2) ischemic stroke slightly increased with Watchman but hemorrhagic stroke significantly
decreased with warfarin; and 3) all-cause mortality and major nonprocedural bleeding both
significantly improved with Watchman. Cl = confidence interval; CV = cardiovascular;
HR = hazard ratio; SE = systemic embolism; other abbreviations as in Figure 1.
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Comparative Effectiveness of Interventions for Stroke Prevention in
Atrial Fibrillation: A Network Meta-Analysis

Larisa G. Tereshchenko, MD, PhD, FHRS; Charles A. Henrikson, MD, MPH, FHRS; Joaquin Cigarroa, MD; Jonathan S. Steinberg, MD, FHRS

Background—The goal of this study was to compare the safety and effectiveness of individual antiembolic interventions in
nonvalvular atrial fibrillation (AF): novel oral anticoagulants (NOACs) (apixaban, dabigatran, edoxaban, and rivaroxaban); vitamin K
antagonists (VKA); aspirin; and the Watchman device.

Methods and Results—A network meta-analysis of randomized, clinical trials (RCTs) was performed. RCTs that included patients
with prosthetic cardiac valves or mitral stenosis, mean or median follow-up <6 months, <200 participants, without published
report in English language, and NOAC phase Il studies were excluded. The placebo/control arm received either placebo or no
treatment. The primary efficacy outcome was the combination of stroke (of any type) and systemic embolism. All-cause mortality
served as a secondary efficacy outcome. The primary safety outcome was the combination of major extracranial bleeding and
intracranial hemorrhage. A total of 21 RCTs (96 017 nonvalvular AF patients; median age, 72 years; 65% males; median follow-up,
1.7 years) were included. In comparison to placebo/control, use of aspirin (odds ratio [OR], 0.75 [95% CI, 0.60-0.95]), VKA (0.38
[0.29-0.49]), apixaban (0.31 [0.22-0.45]), dabigatran (0.29 [0.20-0.43]), edoxaban (0.38 [0.26—0.54]), rivaroxaban (0.27 [0.18—
0.42]), and the Watchman device (0.36 [0.16-0.80]) significantly reduced the risk of any stroke or systemic embolism in
nonvalvular AF patients, as well as all-cause mortality (aspirin: OR, 0.82 [0.68-0.99]; VKA: 0.69 [0.57-0.85]; apixaban: 0.62 [0.50—
0.78]; dabigatran: 0.62 [0.50-0.78]; edoxaban: 0.62 [0.50—-0.77]; rivaroxaban: 0.58 [0.44-0.77]; and the Watchman device: 0.47
[0.25-0.88]). Apixaban (0.89 [0.80-0.99]), dabigatran (0.90 [0.82-0.99]), and edoxaban (0.89 [0.82-0.96]) reduced risk of all-
cause death as compared to VKA.

Conclusions—The entire spectrum of therapy to prevent thromboembolism in nonvalvular AF significantly reduced stroke/
systemic embolism events and mortality. (J Am Heart Assoc. 2016;5:e003206 doi: 10.1161/JAHA.116.003206)

Key Words: anticoagulation « atrial fibrillation * comparative effectiveness « left atrial appendage ¢ nonvalvular * oral
anticoagulants ¢ stroke e vitamin K antagonists * watchman
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Stroke or

Systemic Embolism

Adjusted Treatment Effect Mean with 95%CI and 95%Prl
Placebo/Control vs VKA t ¢ 2.30 1.50,3.54% 51.43,3.70%
Aspirin +—e— 1.76 (1.27,2.45) (1.23,2.53
Apﬁ(aban +—e—— 0.81 (0.57,1.15) (0.55,1.19
Dabigatran +— 1+ 0.78 (0.53,1.14) (0.51,1.18
Edoxaban +——+ 1.01 (0.70,1.45) (0. 681 50
Rivaroxaban ¢ 1 0.74 (0.42,1.31) (0.40,1.39
Watchman ¢ 0.89 (0.19,4.27) (0.16,5.01)
Aspirin vs Placebo/Control +——+ 0.77 (0.53,1.11) (0.51,1.15
Apixaban . 4 0.35 (0.21,0.58) (0.20,0.61
Dabigatran ¢ 0.34 (0.19,0.60) (0.18,0.64
Edoxaban ¢ 0.44 50.25,0.77; }0.24,0.81;
Rivaroxaban ¢ 0.32 (0.16,0.66) (0.15,0.71
Watchman <+ 0.39 (0.08,1.97) (0.06,2.32)
Apixaban vs Aspirin +——+ 0.46 (0.31,0.67) (0.30,0.69
Dabigatran t ¢ 4 0.44 (0.27,0.73) (0.25,0.77
Edoxaban t & 0.57 (0.35,0.93) (0.33,0.98
Rivaroxaban L 0.42 50.22,0.81; }0.20,0.87;
Watchman L 2 0.51 (0.10,2.50) (0.09,2.94
Dabigatran < 096 (0.57.1.62) (0.54.1.71
Edoxaban & 1.25 (0.75,2.07) (0.71,2.18
Rivaroxaban L > 0.92 (0.47.1 ZQ; En 44 1 92=

| Watchman < 1.10 (0.22,5.49) (0.19.,6.47

Edoxaban * 1.80 (0.77.2.19) (0.73,2.32)
Rivaroxahan 4 0 9A8 (0 48 1 89) (0 45 2 03

Watchman ¢ 1,15 (0.23.5.75) (0.19.6.78}]

i . 074 (0.381.44) (0.3

|Watchman @ . 0.88 (0.18,4.41) (0.15,5.20; |
P ——
[Watchman (ys Rivaroxabas L +—3.20 (0.23,6.34) (0.19,7.52) |
| | | |
a 2 1 2.2 7.4



Adjusted Treatment Effect ' '
j reatment Effec Major Bleedings  yean with ss%ct and sswpr
Placebo/Control vs VKA
i — = S47102210 620108
spirin — . 53,1. 51,1,
Ap&aban —— 0.74 (0.54,1.02) (0.53,1.05
Dabigatran 0.85 (0.65,1.11) (0.64,1.14
Edoxaban —— 0.64 (0.46,0.90) (0.45,0.93
Rivaroxaban —— 1.03 (0.68,1.57) (0.65,1.64
Watchman ¢ 1.33 (0.46,3.89) (0.41,4.34
Aspirin vs Placebo/Control g 1.65(0.77,3.51) (0.72,3.79
Apixaban L 4 1.59 (0.71,3.54) (0.65,3.84
Dabigatran & 1.82 (0.81,4.07) (0.75,4.42
Edoxaban L 2 1.38 (0.60,3.15) (0.55,3.43
Rivaroxaban L 4 2.21(0.92,5.26) (0.85,5.75
Watchman ¢ 2.84 (0.76,10.59) (0.67,12.11)
Apixaban vs Aspirin +—g— 0.96 (0.63,1.47) (0.60,1.53
Dabigatran t 4 t 1.10 (0.70,1.75) (0.66,1.83
Edoxaban t 0.83(0.51,1.38) (0.48,1.45
Rivaroxaban ¢ 1.34 (0.76,2.35) (0.72,2.49
Watchman ¢ 1.73 (0.55,5.37) (0.49,6.03
Dabigatran — 1.15 (0.76,1.72) (0.73,1.80
Edoxaban ; 0.87 (0.55,1.37) (0.53,1.43
Rivaroxaban L 139(0822308) (078248
| Watchman . 2 1.79 (0.59,5.48) (0.52.6.14)
Edoxaban vs Dabigatran — 0.76 50.50,1.162 50.47,1 212
Rivaroxahan } & 121(074109) (070210
Watchman C 5 1.56 (0.52,4.72) (0.46.5.28)
Rivaroxaban s Edoxaban . 4 1.60 (0.94,2.74) (0.89,2.89)
atchman L 2.07 (0.67,6.35) (0.60,7.12)
—
Watchman (s Rivaroxaban)
t | 1.29 (0.41,4.08) (0.36,4.59)
| | | |
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Time to Cost-Effectiveness Following

Stroke Reduction Strategies in AF
Warfarin Versus NOACs Versus LAA Closure

Vivek Y. Reddy, MD,* Ronald L. Akehurst, MFFHM, Shannon O. Armstrong, BA,{ Stacey L. Amorosi, MA,5
Stephen M. Beard, MSc,|| David R. Holmes, Jr, MD®

ABSTRACT

BACKGROUND Left atrial appendage closure (LAAC) and nonwarfarin oral anticoagulants (NOACs) have emerged as
safe and effective alternatives to warfarin for stroke prophylaxis in patients with nonvalvular atrial fibrillation (AF).

OBJECTIVES This analysis assessed the cost-effectiveness of warfarin, NOACs, and LAAC with the Watchman device
(Boston Scientific, Marlborough, Massachusetts) for stroke risk reduction in patients with nonvalvular AF at multiple time
points over a lifetime horizon.

METHODS A Markov model was developed to assess the cost-effectiveness of LAAC, NOACs, and warfarin from the
perspective of the Centers for Medicare & Medicaid Services over a lifetime (20-year) horizon. Patients were 70 years of
age and at moderate risk for stroke and bleeding. Clinical event rates, stroke outcomes, and quality of life information
were drawn predominantly from PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Pa-
tients with Atrial Fibrillation) 4-year data and meta-analyses of warfarin and NOACs. Costs for stroke risk reduction
therapies, treatment of associated acute events, and long-term care following disabling stroke were presented in 2015
LS. dollars.

RESULTS Relative to warfarin, LAAC was cost-effective at 7 years ($42,994/quality-adjusted life-years [QALY]), and
MNOACs were cost-effective at 16 years ($48,446/0ALY). LAAC was dominant over NOACs by year 5 and warfarin by
year 10. At 10 years, LAAC provided more QALYs than warfarin and NOACs (5.855 vs. 5.601 vs. 5.751, respectively).
In sensitivity analyses, LAAC remained cost-effective relative to warfarin (341,470/QALY at 11 years) and NOACs
($21,964/QALY at 10 years), even if procedure costs were doubled.

CONCLUSIONS Both NOACs and LAAC with the Watchman device were cost-effective relative to warfarin, but LAAC was
also found to be cost-effective and to offer better value relative to NOACs. The results of this analysis should be considered
when formulating policy and practice guidelines for stroke prevention in AF. (J Am Coll Cardiol 2015;66:2728-39)

© 2015 by the American College of Cardiology Foundation.




TABLE 4 QALY and Cost Results at 5, 10, 15, and 20 Years

Incremental Incremental
QALYs Costs Incremental
Total (Relative to Total (Relative to  Cost per QALY
QALYs Warfarin) Costs Warfarin) Versus Warfarin

5 yrs
LAAC 3. $20,892 $10,128 $145,468
Warfarin 3. $10,764 - -
NOAC 3. $20,924 $10,160 3167 4456
10 yrs
LAAC . ). 325,425 =31,405 Dominant
Warfarin  5.6(C $26.834 - -
NOAC . ). $39,260 312,426 $82 684
15 yrs
LAAC . $29,075 -$12,251 Dominant
Warfarin 341,326 - -
NOAC $53,431 $12,105 $51,755
20 yrs
LAAC 1.6 $31,198  -$18,748 Dominant
Warfarin $49,946 - -
NOAC 3.29C $61,701 11,755 $40,602

QALY = guality-adjusted life-year; other abbreviations as in Table 1.

Incremental
Cost per QALY
Versus NOAC

Daminant

Dominant

Dominant

Dominant




Yillik maliyet:
3780 Dolar

Watchman/NOAC:
4,26

TABLE 3 Cost Inputs

Aoute Events

Costs

Code (Ref. &)

LAAC procedure (induding 2 TEES)*
Fatal ischemic stroke
Levere ischemic stroke
Moderate ischemic stroke
Minar ischemic stroke
Transient ischemic attack
Systemic embolism (nonfatal)
Systemic embolism (Fatal)
Fatal hemaorrhagic s troke
Severe hemorrhagic stroke
Moderate hemomhagic stroks
Minor hemomhagic stroke
Major extracranial hemarrhage (nonfatal)
Major extracranial hemorrhage (Fatal)
Minor ble=eding
Myocardial infarction (nonfatal)
Myocardial infarction (Fatal)
Cruarterly costs
Warfann + INR monitonng
MNOALC
Independent post-stroke
Moderately disabled post-stroke
Severely disabled post-stroke

$16,009
$8.854
348539
$33,235
$23,236
$4,097
4,924
£8,520
$10,194
$42 562
$28,595
$18,797
$5.877
$10,425
427
16,862
$5.771

91
$945
$108
£9,293
£15,131

DRG 273/274 (43)

DRG 063 (38)

DRG 0O61/CMG 108-110 (38,39)
DRG 062/CMG 101-104 (3839
DRG 063/CMG 105107 (38,39)
DRG 069 (38)

DRG 068 (38)

DRG 067 (38)

DRG 064 (38)

DRG 064/ CMG 108-110 (38.39)
DRG 065/(MG 101-104 (3839
DRG O66/CMG 105107 (38,39)
DRG 377 (38)

DREG 378 (38)

CPT 42970 (44)

DRiG 280, 281, 282 (38)

DR 283, 284, 285 (38)

(PT B5610, 99217 [44,45)
(45)
CPT 99214 (44)

(F0-42)




TURKIYE

NOAC Yillik maliyet:
960 TL

Watchman implantasyon maliyeti:
13000 TL

Watchman/NOAC:
13,56




TABLE 4 QALY and Cost Results at 5, 10, 15, and 20 Years

Incremental Incremental
QALYs Costs
Total (Relative to Total (Relative to
QALYs Warfarin) Costs Warfarin)

Incremental
Cost per QALY
Versus NOAC

Inoremental
Cost per QALY
Versus Warfarin

Turkiye igin cost-
efektivite esitlik
noktasi:

Yaklasik 13-14 yil

5 yrs
LAAC
Warfarin
NOAC

10 yre
LAAC
Warfarin
NOAC

15 yrs
LAAC
Warfarin
NOAC

20 yrs
LAAC
Warfarin
NOAC

3.455
3.387
3.448

5.855
5.601
5.751

7.309
6.843
7.077

8.01
7.392
7.682

0.068

0.061

0.254

0.150

0.466

0.234

0.638

0.290

520,892
$10,764
$20,924

$25,425
$26,834
£39 260

229,075
$41,326
£53,431

531,198
$49,946
$61,701

$10,128

$10,160

-$1,409

312,426

-$12,251

$12,105

=318, 748

11,755

$149 468

£167,446

Dominant

482 6R4

Dominant

$51,755

Dominant

$40,602

Daminant

Dominant

Daminant

Dominant

QALY = guality-adjusted life-year; other abbreviations as in Table 1.




TABLE 4 QALY and Cost Results at 5, 10, 15, and 20 Years

Incremental Incremental
QALYs Costs Inoremental Incremental
Total (Relative to Total (Relative to  Cost per QALY  Cost per QALY
QALYs Warfarin) Costs Warfarin) Versus Warfarin Versus NOAC

5 yrs
LAALC 3.455 0.068 $20,892 $10,128 $149,468 Dominant
Warfarin 3387 - $10, 784 - - -

NOAC 3.448 0.061 $20,924 $10,160 £167,446 -

Turkiye icin cost- 10yrs

efektivite ustunluk b LAAC 5855 0254  $25425  -$1,409

noktasi: Warfarin  5.601 - $26,834 - - _
> 20 yil 5.751 0.150 439,260  $12,426 482,684 -

(yaklasik 30. yilda
kesin dominant)

Dominant Dominant

7.309 0.466 $29,075 -$12,251 Dominant Dominant
Warfarin  5.843 - 541,326 - - -
NOAC 7.077 0.234 $53.431 $12,105 $51,755 -
20 yrs
LAAC 8.03 0.638 $31,198  -$18,748 Dominant Dominant
Warfarin  7.392 - $49,946 - - -
NOAC 7.682 0.290 $61,701 $11,755 $40,602 -

QALY = guality-adjusted life-year; other abbreviations as in Table 1.




FIGURE 3 Scatter Plots of Incremental Costs and Incremental QALYs at 20 Years for LAAC Versus Warfarin, LAAC Versus NOACs, and NOACs

Versus Warfarin

B £90,000

Less Effective & More Expensive More Effective & More Expensive

A

Less Effective & More Expensive More Effective & More Expensive

-$50,000
Less Effective & Less Expensive 470,000 More Effective & Less Expensive Less Effective & Less Expensive More Effective &

-$90,000 -

-£50,000
Incrermental QALYs - LAAC ws warfarin (20 years) Incrermental QALYs - LAAC ws NOACs (20 years)

c £90,000

Less Effective & More Expensive More Effective & More Expensive

Less Effective & Less Expensive _g70 oo 4 More Effective & Less Expensive

-§90,000 4
Incrermental QALYs - NOACS vs warfarin (20 years)

Probabilistic sensitivity analysis results reflect 5,000 model simulations to estimate the effect of uncertainty on model results. QALYs = quality-adjusted

life-years; other abbreviations as in Figures 1 and 2.




Learning Curve Assessment for Percutaneous Left Atrial Appendage
Closure With the WATCHMAN Occluder

JAKOB LEDWOCH, M.D., CHRISTINE KROLLMANN, M.D., STEPHAN STAUBACH, M.D.,
MARTIN HUG, M.D., HENNING STROHM, M.D., and HARALD MUDRA, M.D.

From the Stadtisches Klinikum Mimchen GmbH, Klinik fur Kardiologie, Pneumologie und Internistische Intensivmedizin, Klinikum
Neuperlach, Munich, Germany

Objectives.: We sought to evaluate the effect of increasing experience with left atrial appendage (LAA) closure on
short-term outcome.

Background: Data regarding the impact of the learning curve of LAA closure—particularly regarding technical
aspects of the procedure—are lacking.

Methods: The present analysis represents first data from a single-center all-comer registry. The population was
divided into 3 groups according to treatment time (group 1: patients 1-30,; group 2: patients 31-60, group 3:
patients 61-90).

Results: The mean age of the population was 77 years. Median CHA>DS>VASC Score and HAS-BLED were 5 (IQR
3-5) and 3 (IQR 3—4), respectively. Implantation success was 90% with a slight but not statistically significant
increase during the course of the registry. Procedure time (75 [62—108] vs. 50 [43—66] vs. 47 [4]1-61] minutes;
P < 0.0001), fluoroscopy time (20 [15-30] vs. 11 [§—19] vs. 11 [9-18] minutes; P =0.002), and contrast volume
(105 [70-170] vs. 60 [50-75] vs. 50 [50-73] ml; P<0.0001) were reduced across the 3 groups. In-hospital
complications decreased significantly (20 vs. 7% vs. 0%, P=0.021). The compression grade of the occluder was
chosen higher with increasing learning curve (15 [11-25] vs. 25 [17-29] vs. 21 [14-26] %, P=0.05).
Conclusions: With increasing operator experience the performance and safety of percutaneous LAA closure
improved continuously. (J Interven Cardiol 2016;29:393-399)
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~ Tek operator:

~ Grup 1: 1-30.hastalar
~ Grup 2: 31-60. hastalar
~ Grup 3: 61-90.hastalar




w===Contrast volume (ml)
== == Procedure time (min)

*«+*Fluoroscopy time (min)
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p<0.0001

Group 2 Group 3

30 vakadan sonra 6grenme egrisi
duzlesiyor
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Komplikasyonlar:

Grup 1: %20 (1 ruptur)
Grup 2: %7

Grup 3: % 0



Sonuc:
Ogrenme egrisi en az 60 olgu

Ogrenildikten sonra islem siiresi hasta
basina 1 saat’e yakin

Ogrenme siirecinde komplikasyonlar
ciddi



x4
* “Iyi bir laboratuar ve ekiple glinde en fazla 8-10
vaka yapilabilir.

Tek laboratuar tam zamanli bu ise ayrilsa senede
1500-2000 olgu

Uygun tim hastalara implantasyon icin 1000
laboratuar’in tam zamanli bu ise ayrilmasi gerekir
(yaklasik 10 yilda stasyoner implantasyon
temposuna ulasilabilir).

Bu slirecte en az 30.000 hasta 6grenme egrisinde
komplikasyonla karsilacaktir

Hastalarin bir kismi (>CHADS-VASC hastalari) cost
efektif zaman yakalanamadan baska sebepler ile
Olmeye aday



~ Bence “epidemik” bir sorun icin fazla
“butik” bir cozim



Recommendations for occlusion or exclusion of the

left atrial appendage

Recommendations Class® | Level®

I o
LAA occlusion may be considered
for stroke prevention in patients
with AF and contra-indications for 449,453,
long-term anticoagulant treatment

454

(e.g. those with a previous
life-threatening bleed without a
reversible cause).

After surgical occlusion or exclusion
of the LAA, it is recommended to
continue anticoagulation in

at-risk patients with AF for stroke
prevention.

Surgical occlusion or exclusion of
the LAA may be considered for
stroke prevention in patients with
AF undergoing cardiac surgery.

Surgical occlusion or exclusion of the
LAA may be considered for stroke
prevention in patients undergoing
thoracoscopic AF surgery.

AF = atrial fibrillation; LAA = left atrial appendage.
?Class of recommendation.

®Level of evidence.

“Reference(s) supporting recommendations.




