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H HER/ Orale Antikoagulation (VKA) bei

IM ZENTRUM ) ) ) ..
HANNOV E R Vorhofflimmern und Niereninsuffizienz
LRSI Dahal et al., Chest 2016; 149: 951
Hazard Ratio Hazard Ratio

Study or Subgroup Stroke IV, Random, 95% ClI IV, Random, 95% ClI

1 Non-end-stage CKD

Banerjee et al 2014 0.79[0.44-1.42] —e—

Carrero et al 2014 0.54 [0.42-0.69] = 5

Chiu et al 2014 0.51 [0.10-2.55]

Lai et al 2009 0.71[0.43-1.16] —=

Olesen et al 2012 0.85 [0.69-1.05] s

Subtotal (95% CI) 0.70 [0.54-0.89] L 2

Heterogeneity: 12 = 0.03; ¥ = 7.72, df = 4 (P = .10); I = 48%
Test for overall effect: z = 2.84 (P = .004)

2 End-stage CKD

Chan et al 2009 1.93 [1.29-2.89] —-—

Genovesi et al 2015 0.12 [0.00-14.41] <=

Lai et al 2009 1.69 [0.72-3.97] —

Olesen et al 2012 0.43 [0.26-0.71] —a—

Shah et al 2014 1.14 [0.78-1.67] —-—

Wakasugi et al 2014 3.36 [0.67-16.86] .

Winkelmayer et al 2011 0.92 [0.61-1.39]

Subtotal (95% CI) 1.12[0.69-1.82] _.I;

Heterogeneity: t? = 0.26; x° = 25.20, df = 6 (P = .0003); I° = 76% , , , ,

Test for overall effect: z = 0.46 (P = .65) 0.01 0.1 1 10 100
Favors warfarin Favors no warfarin

48500 Patienten, davon 41767 mit Niereinsuffizienz und 6767 mit Nierenersatztherapie, 1,6 Jahre bis 15
Jahren Nachbeobachtung, >11600 Patienten mit Warfarin.
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H HER/ Orale Antikoagulation (VKA) bei
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HANNOV E R Vorhofflimmern und Niereninsuffizienz
e Dahal et al,, Chest 2016; 149: 951
- Hazard Ratio Hazard Ratio
Study or Subgroup M al or b | u t un q IV, Random, 95% CI IV, Random, 95% CI
1 Non-end-stage CKD
Banerjee et al 2014 0.96 [0.55-1.67] T
Carrero et al 2014 0.97 [0.78-1.21]
Chiu et al 2014 2.72 [0.38-19.30]
Olesen et al 2012 1.36 [1.17-1.58] [ |
Subtotal (95% CI) 1.15[0.88-1.49] <>

Heterogeneity: 12 = 0.04; = 7.55, df = 3 (P = .06); I° = 60%
Test for overall effect: z = 1.00 (P = .31)

2 End-stage CKD

Genovesi et al 2015 3.96 [1.15-13.64]

Olesen et al 2012 1.27 [1.01-1.60] (-
Shah et al 2014 1.44[1.13-1.84] =
Wakasugi et al 2014 0.85[0.19-3.80]

Winkelmayer et al 2011 1.11 [0.83-1.48] -

Subtotal (95% CI) 1.30 [1.08-1.56] L2

Heterogeneity: 12 = 0.01; x> = 5.29, df = 4 (P = .26); I° = 24% , : . .

Test for overall effect: z = 2.84 (P = .005) 0 '01 0'1 ’ 1'0 160

Favors warfarin Favors no warfarin

48500 Patienten, davon 41767 mit Niereinsuffizienz und 6767 mit Nierenersatztherapie, 1,6 Jahre bis 15
Jahren Nachbeobachtung, >11600 Patienten mit Warfarin.
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IM ZENTRUM
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ELEKTROPHYSIOLOGIE Kirchhof et al., Eur. Heart J 2016

,There are no randomized trials assessing OAC in haemodialysis patients,

and no controlled trials of NOACs in patients with severe CKD (CrCl ,25-30 mL/min).
Warfarin use was associated either with a neutral or increased risk of stroke in database
analyses of patients on dialysis, including a population-based analysis in Canada (adjusted HR
for stroke 1.14; 95% Cl 0.78-1.67, adjusted HR for bleeding 1.44; 95% Cl 1.13-1.85).In
contrast, data from Denmark suggest a benefit of OAC in patients on renal replacement
therapy (423) Hence, controlled studies of anticoagulants (both VKAs and NOACs) in AF
patients on dialysis are needed.”
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Atrium Atrial tissue

Haemoconcentration

' T Haematocrit
" Platelet activation

Wall motion abnormalities

T B-thromboglobulin

‘Thrombus formation } ___________________________________ i

‘Thromboembolism and stroke ‘

Coagulation cascade activation
T D-dimer
T Prothrombin 1 and 2

T Thrombin-antithrombin complex Atrial tissue changes Re-entry foci
= Myocgytic hypertrophy formation
* Sclerosis

+ Fibroelastosis
« Extracellular matrix

abnormal changes Atrial fibrillation

5

Inflammation
| \rWFI, interleukin 6
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Der Vohofohrverschlul3: Ein Beispiel
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KHARjOLle? Rirxﬂoiei Holmes D. et al., LANCET 2009; 374: 534
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A Primary efficacy endpoint (kardiovaskuldrer Tod, Stroke & system.Embolie)

0-20 — Control
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u - RR 0-62 (95% Crl 0-35-1-25)

463 Patienten mit LAA-Okklusion und 244 Warfarin: 72 bzw. 73Jahre alt, 70% Méanner, >60% CHADS2-
Score 2 2, 18 bzw. 20% Hx stroke, ~40% > 1 Jahr Warfarin, 40% paroxysmal, 35% permanent AF, EF
57%. 91% erfolgreiche Implantation, 91% nach 6 Monaten frei von leaks und Warfarin
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IM ZENTRUM Vorhofohrverschlufd: Die Studien/Metaanalyse
HANNOYVER
ELECTROPLVEIOLOGIE Reddy et al., JACC 2017; 70: 2964
HR p-value
Efficacy —OH 0.82 0.3
All stroke or SE -—C::—- 0.96 0.9
Ischemic stroke or SE I1E—D—l 17 0.08
Hemorrhagic stroke ; O { i 0.2 0.0022
Ischemic stroke or SE >7 days I—E—D—l 1.4 0.3
Disabling/Fatal Stroke (MRS change of 22) O =§ 0.45 0.03
Non-Disabling Stroke : : o 137 0.35
CV/unexplained death I—D—li 0.59 0.03
:
All-cause death l—D—E 0.73 0.04
Major bleed, all -—ql—n 0.91 0.6
Major bleeding, non procedure-related —_ i 0.48 0.0003
Favors WATCHMAN « i — Favors Warfarin
0.1 01 : 10
Hazard Ratio (95% CI) M
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ELECTROPLVEIOLOGIE Reddy et al., JACC 2017; 70: 2964

O

All-Cause Death

1.00

E 0.90 - Vorhofohrverschluss

= .

o 0.80 - Warfarin YVmm.

o .

o 0.70 -

i HR=0,73; p<0,04

” .

0 0.60 -

L 4 382 367 348 335 320 300 282 261 249 230 148 Control
0.50 4 732 645 626 612 599 582 569 549 538 521 376 Device
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Time (Months)
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CENTRAL ILLUSTRATION: Major Complication Rates Across Watchman
Clinical Studies

Major Complication Rates Across Watchman Clinical Studies

0/. —
10 Clinical Trial

Experience

Post-Approval
Experience

-
4.0%

3.0%-

e

o

X
1

Complication Rates

Procedural Parameters  Aggregate Clinical Data 1.0% —

Number of Procedures 6,720
Implantation Success, % 94.9% 0.0%
Complication Rates Q\o”
X

Pericardial Tamponade 1.24% &é:\

O
Procedure-Related Stroke 0.18% &
Device Embolization 0.25%
Procedure Relzed Death 0.06% W Pericardial Tamponade M Device Embolization

M Procedure-Related Stroke M Procedure-Related Death

Reddy, V.Y. et al. J Am Coll Cardiol. 2017;69(3):253-61.
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LAA-Okklusion bel
Effektivitat und Sicherheit

Kefer et al. Int. J. Cardiol. 2016; 207: 335

Niereninsuffizienz:

Characteristics All No CKD CKD p value
Stage1 +2  Stage 3a Stage 3b Stage 4 Stage 5 Stage3+4+5
N=1014 N = 639 N =176 N=119 N =61 N=19 N =375

Age (yrs) mean +sd 749+ 84 73.1+ 84 778 +71 7924+£72 7634+£83 769+£66 779473 <0.0001
Gender M/F 630/384 425/215 95/79 67/51 31/30 11/8 205/169 0.0003
BMI mean + sd 273 + 48 27.14+£49 2754+48 276+44 27245 276 +£5 275+ 47 0.21
Congestive heart failure n (%) 259 (25) 124 (19) 54 (31) 40 (34) 34 (56) 7 (36) 135 (36) <0.0001
Hypertension n (%) 860 (85) 536 (84) 157 (90) 110 (93) 54 (88) 13 (68) 324 (87) 0.23
Diabetes n (%) 299 (29) 152 (24) 58 (33) 49 (41) 28 (46) 8 (42) 147 (39) <0.0001
Coronary artery disease n (%) 354 (35) 183 (28) 74 (42) 62 (52) 26 (43) 9 (47) 171 (46) <0.0001
Carotid disease n (%) 83 (8) 50 (8) 6(3) 15 (13) 9 (15) 3 (16) 33(9) 0.63
Previous stroke/TIA n (%) 384 (38) 264 (41) 55 (31) 40 (34) 16 (26) 9 (47) 120 (32) 0.003
Thromboembolism on anticoagulant  n (%) 162 (16) 99 (15) 36 (20) 0 4 (6) 3(16) 62 (16) 0.65
Previous major bleeding n (%) 466 (46) 282 (44) 84 (48) 58 (49) 26 (43) 13 (68) 184 (49) 0.11
Permanent AF n (%) 573 (56) 361 (56) 96 (55) 71 (60) 31 (50) 14 (74) 212 (57) 0.94
Paroxysmal/persistent AF n (%) 439 (43) 278 (43) 78 (45) 47 (40) 30 (50) 5(26) 161 (43) 0.94
eGFR MDRD (ml/kg/1.73 m2) mean +sd  69.7+275 86+ 19 531+44 384+45 246+38 99+3.1 41.7 £ 13.7 <0.0001
eGFR CKD-EPI (ml/kg/1.73 m2) mean £sd  66.8+237 81.8+125 526+44 373+£46 237+£38 91+27 409 + 13.9 <0.0001
Serum creatinine (mg/dl) mean +sd 1.1 £0.8 0.8 £ 0.1 1.24+01 1.6 £ 0.2 23+04 54+£16 1.7 +1 <0.0001
Dialysis n (%) 14 (1) 0 0 0 2(3) 12 (63) 14 (3) 0.0001
Renal transplant n (%) 3(0.3) 0 1(0.5) 1(0.8) 1(1) 0 3(0.8) 0.05
CHADS?2 score 28+ 13 26+£13 34+£12 324£13 31£15 3+£1.7 3+14 <0.0001
CHA2DS2-VASc score 444+ 16 42+ 16 47+15 51+14 51+ 17 47 +£1.7 49+ 15 <0.0001
HASBLED score 31+12 29+ 1.1 31+£1.1 35+£13 37+13 43+13 34413 <0.0001
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ELETROPHYBIOLOGIE. Kefer et al. Int. J. Cardiol. 2016; 207: 335
All Stage 1 + 2 + 3 Stage 4 + 5 p value
N = 967 N = 895 N=72
Stroke 9 (0.9) 9 (1.0) 0 1.00
TIA 9(0.9) 8 (0.9) 1(1.3) 0.50
Major bleeding 15 (1.5) 14 (1.5) 1(1.3) 1.00
Death 61 (6.3) 51 (5.6) 10 (14) 0.01
Cardiac death 18 (1.8) 13 (1.4) 5(6.9) 0.007
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LAA-Okklusion bel
Effektivitat und Sicherheit

Kefer et al. Int. J. Cardiol. 2016; 207: 335

Niereninsuffizienz:

Percentage of Event rate, %

—_
N W A OO0 O N O ©w o
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) |

- Observed event rate

Stage 1+2 Stage 3a

Stroke - Bleeding Stroke - Bleeding

Stage 3b

95
7.4
6.9
65 6.6
6 - 59
52
47
3, 3,
3 3.1
2,
2.1
- 1, 1,
0 0

Stroke - Bleeding

- Expected event rate

Stage 4 Stage 5

Stroke - Bleeding Stroke - Bleeding




H !JIZ%@UZM Eigene Patienten: Watchman bei Patienten
HANNOVER mit und ohne schwere Niereninsuffizienz
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6%

5%

4%

3%

-54% -46%
2%
) I I
OO/O |
Alle Crea-Cl. » 50ml/min. Crea-Cl. < 50ml/min.

m Erwartet ohne orale Antikoagulation ~ m LAA-OKkI.
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CpmooLoer mn Siontis et al., Circulation 2018; 138: 1519
Stroke/SE Major bleeding
1.0 1.01
0.91 0.9-
3 g
2 =
3 3
o 0.8 . $ 0.81 .
2 wess  Apixaban & wess Apixaban
& wess  \Warfarin Log-rank P=0.29 s wem  \Varfarin
w w
0.71 0.7 Log-rank P<0.001
0.61 0.61
0 100 200 300 400 500 0 100 200 300 400 500
Time in days Time in days
Number at risk Number at risk
— 2351 763 343 169 95 43 w— 2351 768 340 171 96 43
— 7053 3229 1813 1132 715 485 — 7053 3172 1823 1118 720 479
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P-for-interaction

Stroke/SE 1 . 0.035
&
Major bleeding . 0.99
Intracranial bleeding 1 ® 0.14
@ >
Gl bleeding 1 ¢ 0.32
Death 4 C 0.005
@ Apixaban 5 05 1.0 15
pixaban > mg HR (95% Cl)
. Apixaban 2.5 mg Favors apixaban Favors warfarin
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Therapiekontiuitat bleibt dauerhaft ein Problem
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Drug Discontinuation Warfarin NOAC
RE-LY (%) 10 16/15
ROCKET-AF (%) 22 24
ENGAGE AF (%) 34 34
ARISTOTLE (%) 27 25

yJeder 3.-6. Patient unterbricht dauerhaft die
NOAC/Warfarin-Therapie im Nachbeobachtungszeitraum
von 2 Jahren innerhalb einer Studie!
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$70,000
e [ AAC e
$60,000 s \Narfarin
$50,000 = NOAC
$40,0004
$30,000
$20,0004

$10,000
-

$- T T T T T T T T T T T T T T T T T T T 1

1 2 3 4 5 6 7 8§ 9 10 1N 12 13 14 15 16 17 18 19 20

Years

Time to Clinical Effectiveness  Time to Cost-Effectiveness Time to Dominance
(Incremental QALYS) (Cost per QALY) (More Effective, Less Costly)
LAAC vs. warfarin (B%r] 3) s 42Y‘ gagr 47/Q ALY) Year 10
NOACs vs. warfarin (8’%'6;3) (% 48,1?136%1?\ LY) N/A
LAAC vs. NOACs (5?36% (Dgr?fi'rr] > 9 Year 5
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« Patienten mit stattgehabter Blutung unter oraler
Antikoagulation

« Patienten mit hohem Blutungsrisiko
« HAS-BLED 2 3 « Amyloidangiopathie (CAA)
« Rez. GI-Blutungen * Schwere

Nierensuffizienz/Dialyse

* Urologische Blutungen
« Sturzgefahrdung bzw. haufige
- Rez. Schwere Epistaxis Sturze

« Opthalmologische Blutungen * Epilepsie
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