| ,.|||H1 Antikoagulation bei CKD
Al = und Vorhofflimmern:

Marcumar VS. DOAK | 
oL L} lllllll]ﬂl]

a1 P IO

% "F



Interessenskonflikt

Honorar fur Vortrage
Amgen, Astellas, AstraZeneca, Bayer, Boehringer Ingelheim, Novartis,

NovoNordisk, CSL Vifor

Honorar fur Beratertatigkeiten
Astellas, AstraZeneca, Bayer, Boehringer Ingelheim, MSD, Novartis,

NovoNordisk, CSL Vifor




Vorhofflimmern — Patientenbeispiel

Alter 76 Jahre
Geschlecht mannlich
Gewicht 80 kg

Arterielle Hypertonie, Typ 2 Diabetes, int.
Komorbiditaten  Vorhofflimmern, KHK, rezidivierende Sturze,
chronisches Schmerzsyndrom

LVEF 58 %

EKG Sinusrhythmus 68/min
eGFR 20 ml/min (CKD Stadium 4)
Blutdruck 148/92 mmHg

HbA1C 6,4 %

LDL-C 145 mg/dl (3,75 mmol/l )



Vorhofflimmern — Patientenbeispiel

Alter 76 Jahre Medikamentenplan

Geschlecht mannlich Ramipril 5 mg 1-0-0
Gewicht 80 kg Torasemid 10 mg 1-1-0
Arterielle Hypertonie, Typ 2 Diabetes, int. Phenprocoumon 3 mg nach INR
Komorbiditaten  Vorhofflimmern, KHK, rezidivierende Sturze,
chronisches Schmerzsyndrom Atorvastatin 20 mg 1-0-0
L VEF 58 % Ezetimib 10 mg 0-0-1
EKG Sinusrhythmus 68/min Bisoprolol 5 mg 1-0-0
eGFR 20 ml/min (CKD Stadium 4) Metformin 1000 mg 1-0-1
Blutdruck 148/92 mmHg Dapagliflozin 10 mg 1-0-0
HbA1C 6,4 % Mirtazapin 15 mg 0-0-1
LDL-C 145 mg/dl (3,75 mmol/l ) Fentanyl 75 ug/h PFT Alle 3 Tage



Vorhofflimmern — globale Inzidenz

N = 3,400.000

Standardised incidence Crude incidence

1998 2008 2017 1998 2008 2017 Standardised incidence | Crude incidence in 2017
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Vorhofflimmern — Komorbiditaten

Individual comorbidities N = 3,400.000
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g i3 Dystipidaemia
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Wu et al. Lancet Rea Health Eur 2022



Vorhofflimmern und CKD - Mortalitat

N =12.394

~ 80
Atrial fibrillation No Yes No &\O’
Chronic kidney disease No No Yes >

N=9268 N=34 N=2417 = 60
Age years) (IQR) BRI B4 55-7) = ! ™ AREGREN
Sex, emale (%) 3203 (35%) 88 (24%) 881 (36%) 91 (28%) = 40 _®
[ 4

Body mass index (kg/n) (IQR) 2%2(138-289) 268(245-299) 268 (243-298) 267 (142-296) g e®

= - ..+ AF-CKD+
Waist circumference (cm) ([QR) 93 (85-101) 97 (90-106) 96 (88-105) 99 (90-107) © a4 “" o AF+ CKD-
Hypertension (%) 4523 (49%) 204 (60%) 178 (73%) 2(14%) g 20- e
Siroke(4) 100 11%) 6 (17%) (134 51(16%) 3  aes=m"= = AF-CKD-
Myocardial nfarction (%) 1810 (20%) 9% (26%) 53 (23%) 103 (324) 0 )
Peripheral arteral disease (%) e 31(8%) ) 62 (19%) 0 5 10
Heartfailure (%) | 67 (1%) | (%) 57(2%) 26 (8% v Ftal
Diaetesmelus (%) 1354(15%) 66 15%) 659 (07%) eI earsiorioliow=Uup

: “ ' ’ Number of patients:
Antiplateletdrug use (%) Cemlm) | 09(s6) 1428 (59%) 159 (49%)
Ancoagulnt s (%) I I I 50 215(%%) 157 (48%) e o st o
AF- CKD+ 2427 1762 934
AF+ CKD+ 325 206 74

CKD = eGFR <60 ml/min/1,73m? und/oder signifikante Albuminurie

Ocak et al. PLoS One 2022



Vorhofflimmern — ESC Leitlinie

CHA2DS2-VASc-Score

Risikofaktoren und Definitionen Punkte

(J0)| DGK.
Joutscha Gesedschatt M Knrtiicioghs European Society

of Cardiology

C Herzinsuffizienz 1
Herzinsuffizienz oder objektive Hinweise auf eine mittelschwere
bis schwere LV-Dysfunktion oder hypertrophe Kardiomyopathie (

CHA2DS:-VASc )

Bluthochdruck . I
oder unter antihypertensiver Therapie Ddce= 2 taeiblich)

oder >3 (weiblich)

OAK sollte erwogen werden OAK wird empfohlen

=1 (ménnlich)l 22 (mannlich)

Alter 75 Jahre oder alter

Diabetes mellitus
Behandlung mit oralen Antidiabetika und/oder Insulin oder
Nichtern-Blutzucker >125 mag/dl (7 mmol/I)

S Schlaganfall 2
Friihere Schlaganfalle, TIA oder Thromboembolien

V  Gefaperkrankung 1
Angiographisch signifikante KHK, vorausgegangener M|, PAE
oder Plaque in der Aorta

A Alter 65-74 Jahre 1
Sc Geschlechtskategorie (weiblich) 1
Maximale Punktzahl 9

Hindricks et al. Eur Heart J 2021



Vorhofflimmern — Patientenbeispiel

Alter 76 Jahre Medikamentenplan

Geschlecht mannlich Ramipril 5 mg 1-0-0
Gewicht 80 kg Torasemid 10 mg 1-1-0
Arterielle Hypertonie, Typ 2 Diabetes, int. Phenprocoumon 3 mg nach INR
Komorbiditaten  Vorhofflimmern, KHK, rezidivierende Sturze,
chronisches Schmerzsyndrom Atorvastatin 20 mg 1-0-0
L VEF 58 % Ezetimib 10 mg 0-0-1
EKG Sinusrhythmus 68/min Bisoprolol 5 mg 1-0-0
eGFR 20 ml/min (CKD Stadium 4) Metformin 1000 mg 1-0-1
Blutdruck 148/92 mmHg Dapagliflozin 10 mg 1-0-0
HbA1C 6,4 % Mirtazapin 15 mg 0-0-1
LDL-C 145 mg/dl (3,75 mmol/l ) Fentanyl 75 ug/h PFT Alle 3 Tage



Vorhofflimmern — ESC Leitlinie

CHA2DS2-VASc-Score

@ DGK. arttrrog European Society
Risikofaktoren und Definitionen Punkte camse et o o Europedn So
C Herzinsuffizienz 1
Herzinsuffizienz oder objektive Hinweise auf eine mittelschwere ;
bis schwere LV-Dysfunktion oder hypertrophe Kardiomyopathie ( CHA:DS.-VASc ]
=1 (ménnlich)l 22 (mannlich)
Bluthochdruck ¥ ot 1o e
oder unter antihypertensiver Therapie oder = 2 (weiblich) oder 23 (weiblich)

Alter 75 Jahre oder alter

OAK sollte erwogen werden OAK wird empfohlen

T

Diabetes mellitus
Behandlung mit oralen Antidiabetika und/oder Insulin oder
Nuchtern-Blutzucker >125 mag/d! (7 mmol/l)

S B 5 Bei allen AF-Patienten um modifizierbare Blutungsrisikofaktoren kimmern.
chlaganfa . .
Frihere Schlaganfalle, TIA oder Thromboembolien Den HAS B.L,E.D Score bereChne,nf .
Wenn HAS-BLED > 3, um die modifizierbaren Blutungsrisikofaktoren kimmern

v gﬁ;?gg::;:g’;ﬂ'?gmﬁkam I i ab e M, PAE : und die Patienten zur regelmafigen Uberpriifung und Nachsorge vormerken.
oder Plaque in der Aorta Hohe Blutungsrisiko-Scores sollten nicht als Argument dienen, eine OAK zu verweigern.

A Alter 65-74 Jahre 1

Sc Geschlechtskategorie (weiblich) 1

Maximale Punktzahl 9

Hindricks et al. Eur Heart J 2021



Vorhofflimmern — ESC Leitlinie

HAS-BLED-Score 70| DGK
Risikofaktoren und Definitionen Punkte = o
H  Unkontrollierter Bluthochdruck 1

Systolischer Blutdruck >160 mmHg Risikofaktoren fur Blutungen bei OAK- und

A  Abnorme Nieren- und/oder Leberfunktion 1 Punkt Thrombozytenaggregationshemmertherapie

Dialyse, Transplantation, Serumkreatinin >200 umol/I, fur jede
Leberzirrhose, Bilirubin > x2 ULN, AST/ALT/ALP > x3 ULN Nicht modifizierbar

S | Schiagantall ) , i} ! Alter >65 Jahre Genetische Faktoren (z.B. CYP
Frihere ischamische oder hamorrhagische® Schlaganfélle i 2C9-Polymorphismen)

Friherer Schlaganfall, Erkrankung
der kleinen Gefdpe usw.

Schwere Nierenschadigung (bei Dialyse
oder nach Nierentransplantation)

B Blutungsgeschichte oder -veranlagung 1
Frihere schwere Blutung oder Anamie oder schwere

Thrombozytopenie were LeDerTUNKLIo Oruna Diabetes mellitus

L  Labile INR® 1 (Leberzirrhose) Kognitive Beeintrachtigung/Demenz
TTR <60 % bei Patienten unter VKA Malignom

E  Altere Menschen - 1 Potenziell modifizierbar
Alter >65 Jahre oder extreme Gebrechlichkeit

D Medikamente oder iibermapiger Alkoholkonsum 1 Punkt Extrerr]g Gc-.;brechllchkelt + (ibermapiges Nlrenschadlgng mit CrCl <0 ml/min
Begleitende Einnahme von Thrombozytenaggregations- fir jede Sturzrisiko dla eN=strdiegie
hemmern oder nicht-steroidalen Entziindungshemmern Blutarmut
und/oder exzessiver Alkoholkonsum® Reduzierte Thrombozytenzahl oder

Maximale Punktzahl 9 “funktion

Hindricks et al. Eur Heart J 2021



VHF bei CKD 5D - Inzidenz

30 - North America (US/Canada) Japan Europe/ANZ N=17.513
=&~ US general population 27% De PPS sumecremme .
in 1996—-1997
25 5
22%

20 - 20%

15 -

13%

Prevalence (%)

10 -

54 4% |
0_ | I

< 55 55—-64 65-74 =75 < 5555-64 65-74 =75 < 5555-64 65-74 =75
Age group

Wizemann et al. Kidnev Int 2010
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VHF bei CKD 5D — Therapieerfolg
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0.25 4
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VHF bei CKD 5D — Therapieerfolg

Antikoagulation bei Patienten
ot mit chronischer
Chan [39] (Schlaganfall/Tod) = Niereninsuffizienz
Wizeman [20] (Schlaganfall/Tod <65J) N £ f e—
Wizeman [20] (Schlaganfall/Tod 65-75J) w=y=n
Dialyse . .
Pati :' . M ELISmeniatlod 10 Rl » Die Relevanz des CHA,DS,-
atienten R : :
Winkelmayer [40] (ischdm. Schlaganfall) P VASc-Scores flr Patienten mit
chronischer Niereninsuffizienz ist
Winkelmayer [40] (h&morrhag. Schlaganfall) — nicht gek|a'rt
L Shah [41] (ischdmischer Schlaganfall) A= )) Fine wesentliche Neben-
Patienten mit Olesen [33] (Schlaganfall/Tod) 0 Wirkung von Kumarinen sind
Nierenersatz- Bonde [42] (Tod) o kardiovaskulare Kalzifikationen
therapie
(inkl. NTX)
0,01 0,1 1 10 100
pro Warfarin contra Warfarin

Schlieper et al. ArGe Herz-Niere 2017



VHF bei CKD - Therapiekomplikationen

N = 115.564

Rate control medication Antiarrhythmic medication

70
70

Newly initiated treatment within 1 year of presumed

incident AF diagnosis - 7
o A
/ % 8 8 i "% 8 8 .
\J = o>
Rate control Antiarrhythmic 86 ] 86
agents treatment S Bea E R
n=32,873 n=12.972 8 2@ ' G
(&} — O —
S o A o0 -
8 e
o o
'\ e i, znd
Adverse events (AE) 12 months post AF medication treatment o - o -
(e 2 Overall >60 44-59 30-44 15-29 <1 Overall >60 44-59 30-44 15-29 <1
Y v = oo
1Bradycardia(<50bpm) | [ 1. Tachycardia (HR >110bpm), Warfarin DOAC medication
, n=5104 n=598 ajor bleeding| o &
2. Hypotension 2 Torsades de pointe n=256 — -
(SBP<90 mmHg), n=140 - -
n=3467 3. Liver injury or failure L ® Q@
3. Complete heart block n=13 © 2 © L
n=743 4. Hyper or hypo thyroidsm, o & ‘C_’ - o & ?_ ]
4. Pacemaker n=924 Q 8 o 8
n=609 5. Amiodarone lung toxicity S e & <
n=89 8 a 8 a
Overall having at least 6. ECG prolonged QRS 2120 ms 2 & ip- Q it
1 AE: n=8379 n=1225 - Qa =
7. ECG prolonged QTC > 450 ms ~ ~
; : o o
e e Overall >60 44-59 30-44 15-29 <1 Overall >60 44-59 30-44 15-29 <15

Bansal et al. Kidnev Int Rep 2023



VHF bei CKD - Therapiekomplikationen

In patients on the Adverse effects of
following therapy significance in CKD

Results by eGFR N = 115.564

Compared with eGFR <60mi/min/1.73m?
HR (95% Ci)

Anti Hypotension eGFR 45-59: 1.14 (1.07-1.22)
arrhythmic . " Bradycardia eGFR 30-44: 1.15(1.06-1.25)

agents eGFR 15-29: 1.29 (1.12-1.47)

Complete Heart Block eGFR <15. 0.98 (0.70-1.36)

Rate eGFR 45-59: 1.12(1.01-1.23)

eGFR 30-44: 1.02 (0.90-1.16)
contro! Thyroiddisorders oGFR 1529 0.98 (0.81-1 20)
therapies

eGFR <15 1.43(1.01-2.01)

eGFR 45-50: 1.06 (0.90-1.24)
. eGFR 30-44: 1.32(1.11-1.57)
Warfarin MajorSeeang eGFR 15-29: 1.61(1.27-2.07)
eGFR <15:  2.93(1.99-4.30)

No significant eGFR 45-59: 1.14 (0.82-1.59)

eGFR 30-44: 1.42(0.96-2.10)

difference in major

ggeagmgms) eGFR 15-29: 0.93 (0.28-3.10)

Bansal et al. Kidnev Int Rep 2023



Nicht-Vitamin K abhangige Orale AntiKoagulanzien

Vitamin-K-Antagonisten

1 Vilia | Faktor X
Faktor I, VI, IX, X Je
Apixaban v
Edoxaban X Fktor Xa J
Rivaroxaban
Direkte Orale AntiKoagulanzien e
Prothrombin |
(Faktorl) | *°
~ Thrombin
Apixaban — Eliquis® ~ (Faktor lla)

Rivaroxaban — Xarelto®

Edoxaban — Lixiana® * Fibrinogen l Fibrin




Direkte Orale AntiKoagulanzien

Antikoagulation bei Patienten
mit chronischer
Niereninsuffizienz

Warfarin DELJEVETY Apixaban |Rivaroxaban| Edoxaban

Renale
Clearance (%)

Entfernung nach
Dialyse (%)

Verteilungs-
Volumen (1) 8 50-10
. . Vitamin K :
Antagonisierung FFP. PPSB Idarucizumab

Apixaban — Eliquis®
Rivaroxaban — Xarelto®
Edoxaban — Lixiana®

Schlieper et al. ArGe Herz-Niere 2017



Vorhofflimmern bei CKD - DOAK

CKD GFR .
Stage  (mL/min) Dabigatran Rivaroxaban Apixaban Edoxaban

1 >90 v v v v

2 90-60 a0 v v v

v v v
3 59-30 ESC; ESC: v ESC:
GFR 30-49 mL/min = GFR 30-49 mL/min = GFR 30-49 mL/min
reduced dose reduced dose = reduced dose

EMA: v v v

el reduced dose rediiced dose” vediiced dose
indicated

FDA: full to
5 <15 reduced * EMA:
- ! Contraindicated Contraindicated Contraindicated
5D Dialysis | Contra-

indiecated

* . If two of the following criteria are present : serum creatinine = 1.5 mg/dl, age = 80 years, body weight < 60kg




VHF bei CKD - Antikoagulation

Antiplatelet coprescribed CrCl (used in the
First author Country Design Intervention vs control® or used at randomization § OACindication study), mL/min Follow-up, mo
Bohula et al." (ENGAGE International  Post hoc Edoxaban vs warfarin Aspirin or thienopyridine AF 30-50, 50-95 36
AF-TIMI 48)
Bonde etal.! Denmark Retrospective ~ Warfarin vs no ATT® Aspirin AF Not clearly defined 180
Banerjee etal.?® England Prospective Warfarin vs no AC Any ATT AF 60-90, 30-60, <30 30
Carrero etal.® Sweden Prospective Warfarin vs no AC Aspirin or other ATT AF 30-60, 15-30, <15 %
Chiu et al.® China Retrospective  Warfarin vs no AC Aspirin or clopidogrel AF 30-60, 15-30, <15 144
Fordyce et al.2 (ROCKET AF) International  Post hoc Rivaroxaban vs warfarin Aspirin, thienopyridine AF 30-49, 250 36
Hijazi et al."? (RE-LY) International  Post hoc Dabigatran vs warfarin Aspirin AF 50-80, 30-50 %
Hohnloser et al.® (ARISTOTLE) l§ Germany Post hoc Apixaban vs warfarin Aspirin or clopidogrel AF or atrial flutter 51-80, 26-50 12
Hori et al.2” (-ROCKET AF) Japan Post hoc Rivaroxaban vs warfarin Not clearly defined AF 30-50 k]
Junetal® Canada Retrospective ~ Warfarin vs no AC Any ATT AF 60-90, 45-60, 30-45,<15 ¢ 12
Laietal United States  Retrospective  Warfarin vs no AC Aspirin AF 30-59, 16-29, <15 3%
Lin et al. United States  Retrospective ~ Warfarin vs no AC Aspirin or clopidogrel AF, PE, DVT, hypercoagulable | 30-60, 15-30, <15 7
state, heart valve replacement
Loo et al.® Canada Prospective Dabigatran, rivaroxaban, apixaban,  Not clearly defined AF <90 60
or edoxaban vs warfarin
Olesen et al.” Denmark Retrospective ~ Warfarin vs no ATT® Aspirin AF Not clearly defined 144
Stanton etal United States ~ Retrospective  Apixaban vs warfarin Aspirin and/or clopidogrel [l AF, VTE, orthopedic surgery 15-25 24

Malhotra et al. Neuroloqy 2019



VHF bei CKD - Antikoagulation

Warfarin No warfarin Weight Risk ratio Risk ratio
Study or subgroup Events Total Events Total (%g) M-H, random, 95% CI M-H, random, 95% CI
5.4.1 CKD mild
Ref #28 95 1,425 130 1,221 11.0 0.63 (0.49, 0.81)
Subtotal (95% CI) 1,425 1,221 110 0.63 (0.49, 0.81) =

Total events 95 130 ] L]
Heterogeneity: NA M t I t t
Test for overall effect: z= 3.62 (p = 0.0003) O r a I a

5.4.2 CKD moderate

Ref #28 163 1,408 210 1,233 14.5 0.68 (0.56, 0.82) =
Ref #6 469 2,270 2,164 7,869 21.3 0.75 (0.69, 0.82) -
Ref #30 300 3,064 513 3,064 18.3 0.58 (0.51, 0.67) —
Subtotal (95% CI) 6,742 12,166 54.1 0.67 (0.57, 0.79) -
Total events 932

Heterogeneity: Tau? = 0.02; Chi® = 9.49, df = 2 (p = 0.009); 1% = 79%
Test for overall effect: z=4.68 (p < 0.00001)

5.4.3 CKD severe

Ref #28 32 142 58 199 6.7 0.77 (0.53, 1.12) el
Ref #6 149 372 758 1,594 18.2 0.84 (0.74, 0.96) —
Ref #30 61 266 94 266 10.1 0.65 (0.49, 0.85) —
Subtotal (95% CI) 780 2,059 349 0.78 (0.66, 0.91) <
Total events 242

Heterogeneity: Tau? = 0.01; Chi® = 2.85, df = 2 (p = 0.24); I> = 30%
Test for overall effect: z= 3.06 (p = 0.002)

Total (95% Cl) 8,947 15,446 100.0 0.70 (0.62, 0.78) <
Total events
Heterogeneity: Tau? = 0.01; Chi? = 17.76, df = 6 (p = 0.007); I”> = 66% + ; : ;
Test for overall effect: z=6.21 (p < 0.00001) 0.2 0.5 1.0 2.0 5.0
Test for subgroup differences: Chi* =2.57,df=2 (p = 0.28),'12 =222
Antikoagulation vs. keine Antikoagulation
Log Weight Hazard ratio Hazard ratio
Study or subgroup (hazard ratio) SE (%) IV, random, 95% Cl IV, random, 95% Cl
Ref #28 -0.2614 0.1334 136 0.77 (0.59, 1.00) —]
Ref #4 -0.4463 0.0384 36.5 0.64 (0.59, 0.69) B
Ref #6 (CKD moderate) -0.462 0.061 29.6 0.63 (0.56, 0.71) -
Ref #6 (CKD severe) -0.1985 0.1114 171 0.82 (0.66, 1.02) —
Ref #29 -1.0217 0.42 1.9 0.36 (0.16, 0.82)
Ref #32 -0.2311 0.5242 1.2 1.26 (0.45, 3.52)
Total (95% CI) 100.0  0.68 (0.61, 0.76) <
Heterogeneity: Tau? = 0.01; Chi® = 9.89, df = 5 (p = 0.08); I° = 49% + + 4 + t +
Test for overall effect: z= 6.50 (p < 0.00001) 0.1 02 05 1.0 20 50 100

Favors warfarin Favors no warfarin

Malhotra et al. Neuroloq 19



VHF bei CKD - Antikoagulation

NOAC Warfarin Weight Risk ratio Risk ratio
Study or subgroup Events Total Events Total (%) M-H, random, 95% Cli M-H, random, 95% ClI
3.1.1 CKD mild
ARISTOTLE (CKD mild), 2012 77 7,550 98 7,363 12.2 0.77 (0.57,1.03) T
ENGAGE AF-TIMI 48 (CKD mild), 2013 165 4,060 211 4,148 16.0 0.80 (0.65, 0.97) B
RE-LY, 2014 (Dabigatran 110) 94 2,803 103 2,898 13.0 0.94 (0.72, 1.24) s
RE-LY, 2014 (Dabigatran 150) 70 2,852 103 2,898 12.1 0.69 (0.51, 0.93) — S C h I a a nfa I I
Subtitle (95% CI) 17.265 17,307 534 0.80 (0.70, 0.91) 2
Total events 406 515

Heterogeneity: Tau? = 0.00; Chi? = 2,40, df = 3 (p = 0.49); 1> = 0%

Test for overall effect: z= 3.41 (p = 0.0006) E m b O I i e

3.1.1 CKD moderate

ARISTOTLE (CKD moderate), 2012 28 1,365 34 1,382 6.9 0.83 (0.51, 1.37) ——
ENGAGE AF-TIMI 48 (CKD moderate), 2013 31 1,309 91 1,361 9.0 0.35 (0.24, 0.53) T
J-ROCKET AF, 2012 4 141 5 143 1.4 0.81 (0.22, 2.96) —
RE-LY, 2014 (Dabigatran 110) 52 1,196 57 1,126 9.9 0.86 (0.60, 1.24) -
RE-LY, 2014 (Dabigatran 150) 36 1,232 57 1,126 8.7 0.58 (0.38, 0.87) ===
ROCKET-AF, 2011 43 1,474 51 1,476 9.0 0.84 (0.57, 1.26) =% I
Subtitle (95% CI) 6,717 6,614 448 0.66 (0.48, 0.91) >
Total events 194 295

Heterogeneity: Tau? = 0.10; Chi? = 14.13, df = 5 (p = 0.01); I” = 65%

Test for overall effect: z= 2.51 (p=0.01)

3.1.1 CKD severe

ARISTOTLE, 2012 4 137 7 133 1.6 0.55(0.17, 1.85) —_—
ENGAGE AF-TIMI 48 (CKD severe), 2013 2 68 1 52 0.4 1.53(0.14, 16.41)

Subtotal (95% CI) 205 185 2.0 0.68 (0.23, 2.00) e —

Total events 6 8
Heterogeneity: Tau? = 0.00; Chi® = 0.56, df = 1 (p = 0.46); I° = 0%
Test for overall effect: z= 0.70 (p = 0.49)

Total (95% CI) 24,187 24,106 100.0 0.73 (0.62, 0.85) @
Total events

Heterogeneity: Tau? = 0.03; Chi? = 20.10, df = 11 (p = 0.04); I = 45% + + + +
Test for overall effect: z=3.92 (p < 0.0001) 0.05 0.20 1.00 5.00 20.00

Test for subgroup differences: Chi? = 1.19, df =2 (p= 0.55), 12 = 0% )
DOAK vs. Warfarin

i Log Weight Hazard ratio Hazard ratio

Stuay or subgroup (hazard ratio) SE (%) IV, random, 95% CI IV, random, 95% CI
ARISTOTLE, 2012 -0.2357 0.1848 15.9 0.79 (0.55, 1,13) =

Ref #33 -1.1054 0.3393 5.3 0.90 (0.46, 1.75) | —

RE-LY CKD mild (Dabigatran 110), 2014 -0.0726 0.145 23.6 0.93 (0.70, 1.24) .

RE-LY CKD mild (Dabigatran 150), 2014 -0.3857 0.1569 20.8 0.68 (0.50, 0.92) —_—

RE-LY CKD moderate (Dabigatran 110), 2014 -0.1625 0.1863 15.7 0.85 (0.59, 1.22) —

RE-LY CKD moderate (Dabigatran 150), 2014 -0.5798 0.2114 126 0.56 (0.37, 0.85) —_—

ROCKET-AF, 2011 -0.6931 0.3144 6.1 0.50 (0.27, 0.93)

Total (95% Cl) 100.0  0.75(0.65, 0.88) P

Heterogeneity: Tau? = 0.01; Chi = 6.95, df = 6 (p = 0.33); I = 14% + } + }
Test for overall effect: z=3.51 (p = 0.0004) 0.2 0.5 1.0 2.0 5.0

Favors NOAC  Favors warfarin

alhotra et al. Neuroloav 2019



VHF bei CKD - Antikoagulation

NOAC Warfarin ~ Weight Risk ratio Risk ratio

Study or subgroup Events Total Events Total (%) M-H, random, 95% CI M-H, random, 95% ClI

2.1.1 CKD mild

ENGAGE AF-TIMI 48 (CKD mild), 2013 28 4,060 23 1,361 19.1 0.41(0.24,0.71) —

RE-LY, 2014 (Dabigatran 110) 14 2,803 49 2,898 16.8 0.31(0.16, 0.53) —

RE-LY, 2014 (Dabigatran 150) 22 2,852 49 2,898 221 0.46 (0.28, 0.75) —

Subtotal (95% Cl) 9,715 7157 580  0.39(0.28,0.53) < I N tra Zere b ra I e
Total events 64 121

Heterogeneity: Tau® = 0.00; Chi® = 1.26, df = 2 (p = 0.53); I* = 0%

Test for overall effect: z=5.90 (p < 0.00001) B I u tu n g
2.1.2 CKD moderate

ENGAGE AF-TIMI 48 (CKD moderate), 2013 14 1,379 59 4,148 144 0.71(0.40,1.27) —

J-ROCKET AF, 2012 2 14 1 143 12 2.03(0.19, 22.12)

RE-LY, 2014 (Dabigatran 110) 11 1,196 26 1126 125 0.40 (0.20, 0.80) —r—

RE-LY, 2014 (Dabigatran 150) 9 1,232 26 1,126 11.0 0.32 (0.15, 0.67) —_—

Subtotal (95% CI) 3,948 6,543 42,0 0.50 (0.30, 0.82) -

Total events 36 112

Heterogeneity: Tau? = 0.09; Chi = 4,59, df = 3 (p = 0.20); I* = 35%
Test for overall effect: z=2.71 (p = 0.007)

Total (95% CI) 13,663 13,700 100.0 0.43 (0.33, 0.56) %
Total events

Heterogeneity: Tau® = 0.02; Chi’ = 6.88, df = 6 (p = 0.33); I = 13% " " " "
Test for overall effect: z=6.27 (p < 0.00001) 0.05 020 1.00 5.00  20.00

Test for subgroup differences: Chi? = 0.65, df =1 (p = 0.42), 12 = 0% }
DOAK vs. Warfarin

Log Weight ~ Hazard ratio Hazard ratio
Study or subgroup (hazardratio) SE (%) IV, random, 95% Cl IV, random, 95% Cl
ARISTOTLE (CKD mild), 2012 -0.821 03093 17.7  0.44(0.24,0.81)
ARISTOTLE (CKD moderate), 2012 -11712 04434 86  0.31(0.13,0.74)
Ref #33 -0.1744  1.0091 1.7  0.84(0.12,6.07) ¢
RE-LY CKD mild (Dabigatran 110), 2014 -1.2379 03034 184  0.29(0.16,0.53) ¢——=—
RE-LY CKD mild (Dabigatran 150), 2014 -0.7985 02606 249  0.45(0.27,0.75) —
RE-LY CKD moderate (Dabigatran 110), 2014 -0.9163 0.3537 135 0.40(0.20,0.80) ————
RE-LY CKD moderate (Dabigatran 150), 2014 -1.1712 0.4056 103 0.31(0.14,0.69) ¢+————
ROCKET-AF, 2011 -0478 05773 3.1 0.62(0.20, 1.92)
Total (95% Cl) 100.0  0.39(0.30, 0.50) S
Heterogeneity: Tau® = 0.00; Chi? = 3.22, df = 7 (p = 0.86); I> = 0% : . " i
Test for overall effect: z=7.25 (p < 0.00001) 0.2 0.5 1.0 2.0 5.0

Favors NOAC  Favors warfarin

Malhotra et al. Neuroloqy 2019



= 7 Patienten an HD oo |
= Apixaban 2.5 mg 2x taglich far 8 Tage 200
Blutproben vor und nach Apixaban am B

CKD Stadium 5D - DOAK

Tag 1und 8

DAY 1 (phase 1)

Starts apixaban 2.5
mg bid

DAY 9 (phase 2)

Last dose of apixaban
2.5 mg this am

DIALYSIS for 4 hours

DAY 15 (day 1 of
phase 3)

Starts apixaban 5
mg bid this am

AUC (ng.h/ml) at day 1 and 8

3000

1000 |
500
04
100 1|
80
60
40 4
20

DAYS 10-14 0
Washout
period

250 7
200

150 7

DAY 22
100

(last day of 5 1
phase 3)

Mavrakanas et al. J Am Soc Nephrol 2017
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CKD Stadium 5D - DOAK

120

Apixaban 2.5 mg 2x taglich

100 4

80 1

60

—\on-dlalysis

- - )ialysis

a0

Apixaban concentration (ng/ml)

20 4

Hours

Mavrakanas et al. J Am Soc Neohrol 2017



CKD Stadium 5D - DOAK

AUCss (ng.h/ml) with 2.5 and 5 mg bid

= 5 Patienten an HD
= Apixaban 5 mg 2x taglich fur 8 Tage

= Blutproben vor und nach Apixaban am
Tag 1und 8 0

2.5mg bid 5 mg bid

Trough levels (ng/ml) with 2.5 and 5 mg bid

DAY 1 (phase 1)

Starts apixaban 2.5
mg bid

2.5 mg bid 5 mg bid

DAY 9 (phase 2) DAYS 10-14

Last dose of apixaban Washout
2.5 mg this am

DIALYSIS for 4 hours

Peak levels (ng/ml) with 2.5 and 5 mg bid

. 500
period
400

DAY 15 (day 1 of DAY 22 )
phase 3)

200

(last day of
mg bid this am phase 3)

Starts apixaban 5

2.5 mg bid 5 mg bid

Mavrakanas et al. J Am Soc Nephrol 2017



CKD Stadium 5D - DOAK

Apixaban 2.5 mg Dav 1

Reference Levels

y Day 8 P Value (for the 2.5 mg twice
2X tgl' daily dose)
AUCo_12, ngh/ml  298.6 (38.0%) 1009.8 (30.7%)  <0.001 ===
AUCqo 54, ngh/ml  597.3(38.0%) 2019.7 (30.7%)  <0.001 1661 (1120-2620)'?
Crmax, NG/ml 45 2 (49.9%) 131.5(31.1%)  <0.001 123 (69-221)32°
t o D 4 (62%) b (48% 0.32 =
Crnins Ng/ml 22.3 (41.2%) <0.001 56 (24-103)f
Cmin Herstellerangabe 79 [34-162] ng/ml
. Reference Levels
Apixaban 5 mg Day 22 P Value (for the 5 mg
2x tgl. twice daily dose)
AUCq 12, ng h/ml 3026.6+46.6% [2770.4] 0.03 [1474-1717]"8
AUCq 24, ng h/ml 6053.2+46.6% (3505.5-9469.7) 0.03 3370 (2070-5250)'¢
Conaxe NG/mll 307.0+39.4% (189.0-455.0) 0.02  171(91-321)°2°
tmasx., D 3.8+35.6% (2.5-6.0 0.89 —
Crrin, ng/ml 0.03 ’

Cmin Herstellerangabe 103 [41-230] ng/ml

Mavrakanas et al. J Am Soc Neohrol 2017



CKD Stadium 5D - DOAK

N=1 32 007 . A 7 o WA Rate per 100 person-years (number)
1 - Rivaroxaban -4~ Rivaroxaban Bleeding
0004  “® Rivaroxaban ¢ vit K2 ? - Rivaroxsban + vit K2 type VKA Rivaroxaban | Rivaroxaban +
| § 16 4 (n=44) (n=46) VItK2 (n=42)
58 1000 \ § g ’
I Lde-
E; | g g 2 | mosenng | 230 | 35@ 95(5)
a S 04 § / .
VKA INR 2-3 o §= / ® 1| major 21(12) | 1380 3802)
38 258 ‘ ‘[
é_g -1000 + % / '
> | E I i 3%0(19) | 17.3(10) 132(7)
£ |
-2000 4 § 4 // [l
Rivaroxaban 10 mg od : Mior 85014) | 31.1(18) %03(16)
0 o 12 18 0 6 12 18 | | Soswo-
Follow-up e (months) Followup Sme (mondhe) intostinal 227(12) 17.3(10) 246(13)

Rivaroxaban + Vit K2

| . | . CONCLUSION

om*  6m*  fom*  18m* Withdrawal of VKA and high-dose Vitamin K2 improve Vitamin K status in
_ hemodialysis patients. but have no significant favorable effect on VC progression.
*VitK status, PWV and CAC score | Severe bleeding complications may be lower with rivaroxaban than with VKA.

De Vriese et al. J Am Soc Nephrol 2020




CKD Stadium 5D — DOAK

Methods Secondary outcome | Doseeffect |

Retrospective

cohort study Hospital admission ‘
USRDS 2012-15 for: ‘ ‘ ‘ ‘
o

Maintenance New strokes

= dialysis 5740 omorthagicllechemic) Fatal or intracranial Primary & secondary outcome
@ Transient ischemic hemorrhage _

m lnc_idept t)on:valvular :tta::ks I'nCIden(fe
V atrial fibrillation /;r th):'f):::)l:;mbolism . ngher with hlgher with

. WU apixaban standard dose

L ] g N S (5 mg bid) but not

Apixa5l;:n Vs treaTr(r)lent P =0.004 with reduced
= n = 1561 HR 1.24 HR 2.74 dose (2.5 mg bid)

(069 -2.23) (1.37-5.47)

Mavrakans et al. Clin J Am Soc Nephrol 2020



VHF bei CKD - Antikoagulation

Records identified through database searching n=14493
EMBASE 9655
CENTRAL 421
Medline 4417

Records identified from review
papers n=10

Records after duplicates removed n=14103

|

(Duplicates removed n= 400)

Schlaganfall

N=11.474

Records screened n=14103 >

Full text articles assessed for eligibility n=255

Records excluded n=13848
* |rrelevant to anticoagulation in
CKD
* Dialysis circuit anticoagulation
e Case reports, abstracts,
reviews, editorials, letters

Studies included for analysis n=53

CCr <50 ml/min/1,73m?

Excluded n=202

e Non-English n=11

* Dialysis circuit anticoagulation
n=11

* Not RCT or cohort n=58

e Unpublished or ongoing trial
n=13

* Doesn’t meet inclusion (e.g.
CKD criteria, Indication) n=49

* Not specified both thrombotic
and bleeding outcomes n=20

* Pharmacokinetic study only
n=11

e Multiple intervention n=5

* No/inappropriate comparator
n=11

* No baseline characteristics for
group of interest n=13

DOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% Cl
Bohula 2016 192 2348 182 2423 53.0% 1.09 [0.80, 1.32] 5]
De Vriese 2020 6 88 g 44  36% 0.33([0.13,0.88)
Hijazi 2014, 2014 88 2428 57 1126 231% 0.72[0.52,0.99] ]
Hohnloser 2012, 2012 54 1502 B9 1515 203% 0.79[0.56,1.12] ~r
Total (95% Cl) 6366 5108 100.0%  0.91[0.79, 1.06] L
Total events 340 N7
Heterogeneity: Chi*=10.11, df= 3 (P = 0.02); F= 70% }0 o 051 1 150 100%
Testior overall effect Z=1.18 (P=0.24) ‘ Fav.ours DOAC Favours warfarin
DOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Bohula 2016 150 2348 264 2423 445% 0.59[0.48,0.71) =
De Vriese 2020 12 88 18 4 41% 0.33[0.18, 0.63) —_—
Hijazi 2014, 2014 251 2428 116 1126 27.2% 1.00[0.81, 1.24] -
Hohnlaser 2012, 2012 73 1502 142 1515 242% 0.52[0.39, 0.68] -
Total (95% Ci) 6366 5108 100.0%  0.67 [0.60, 0.76] £2
Total events 486 540
Heterogeneity. Chi*= 24.31, df= 3 (P < 0.0001); F= 88% -‘0‘01 0f1 1 150 1005

Test for overall effect: Z=6.37 (P < 0.00001)

Blutung

Favours DOAC Favours warfarin

Parker et al. J Nephrol 2022



Direct Oral AntiCoaguIants versus Warfarin across the spectrum of
kidney function: patient-level network meta-analyses from COMBINE AF

N =71.683

& Major Bleeding G Intracranial Hemorrhage

Interaction pvalue = 0,61 Interaction p-value = 0.08

a.s

COMBINE AF Datenbank HR>1 = Warfarin besser

Hazard Ratio
Hazard Ratio
.5

(RELY, ROCKET AF, ARISTOTLE, £° ; : -
ENGAGE AF-TIMI 48) o A bt | 1]
il l | ‘ HH ﬂ“ ] \;HH I 8 HR<1 = DOAK besser

Evaluation der Sicherheit und e vl o o
Effektivitat von DOAK in > »  Standard-Dosis (nicht aber niedrig-

Ve . Stroke and Systemic Embolism ) Death ' ' [
Abhéngigkeit von der CCr oy s DOSIS.) DOAKs smd_ S|c_herer gnd
e T effektiver als Warfarin bis zu einer
i i - CrCl von mindestens 25 ml/min

2 °
- -
L H0] L]
o € o
B B
n ]
8o 8 m
Io T o
83 g2
1T My o8 e N Q:!E
T Y re T ~ | ®
oL T
eaasnn AANRNRRR | | . ® oo L l . ®
W10 L0 N0 00 P W N W 0 W N MO M0 10 10 00 0 M MO W & 0
CrCl {ml/min) CrcH{ml/min)
Worsening kidney function ’ Worsening kidney function '

Harrinaton et al. Circulation 2023



Apixaban for patients with atrial fibrillation on HD: RENAL hemodialysis

patients allocated apixaban versus warfarin in Atrial Fibrillation trial

154 patients were randomly assigned Event 50%  15.3% 20.7% 24.2% 31.5%
. - . _ Rates: 4.3% 8.7% 16.6% 20.6% 26.5%

to apixaban (n=82) or warfarin (n=72) o

The trial stopped prematurely because

Apixaban
of enroliment challenges

30% -
Warfarin

Clinically relevant bleeding events 20%
were =10-fold more frequent than
stroke or systemic embolism,
highlighting the need for future
randomized studies evaluating the o
risks vs. benefits of anticoagulation e i : : 2
among patients with AF on HD. Namberal Rk Months from Randomization

Apixaban 82 64 55 2 L}
Warfarin 72 62 48 K| 2

HR (95% CI):

10%4 120 (0.63, 230)

ISTH Major Bleed/Clinically
Relevant Non-Major Bleed

Pokornev et al. Circulation 2022



Apixaban for patients with atrial fibrillation on HD: RENAL hemodialysis

patients allocated apixaban versus warfarin in Atrial Fibrillation trial

Steady-state AUCO0-12 (ng*h/mL)

2000+

1000+

Apixaban 2.5 mg 2x taglich

1364
1269 | 1265 73
------ ARISTOTLE ----—-
EKDonHD  SevereCD  Moderate Midto Mild CKD
(n=20) (n=19) lo Severe Moderate (n=3)

CKD(n=79) CKD (n=27)
Renal Function Categories

Steady-state AUCO0-12 (ng*h/mL)

N
o
o
o
1

3000+

2000+

1000+

Apixaban 5 mg 2x taglich

L
| 2781 |
2475 2402
2101
Pt e
‘ | 1774
1374
ESKD' onHD Sevc;re (KD Mod;rate Milt"! to Milt;l CKD Nor‘mal

(n=43) (n=12) to Severe Moderate (n=1171) (n=921)

CKD(n=174)  CKD(n=526)
Renal Function Categories

Pokornev et al. Circulation 2022




A randomized controlled trial comparing Apixaban with the vitamin K antagonist
phenprocoumon in patients on chronic HD: the AXADIA-AFNET 8 Study

=

Cumulative incident i 10
Included i trial (N=108) 5 i T it Wi
§. . Q Phenprocoumon 05
g 084 g 03+
¢ 2 g
8 §
g 2 83
£ FE o £8 .l
° ——» | Excluded prior randomization (N=11) 85 [—J gE
C Bz 3
w o °
g; " r[x‘/ §§ ”
2 >
) v 2 _g JJ % § o
— 93 Zentren ! [ rwnesnen B i
-
5 £ ;—‘J 3
-4 0 - i
5 o F PIN+0.187 o ol iy p(Log-Rerky=0.308
3 emly 3§ o vouls 3 3 ¢ 3
2 0 xw 50 50 u;na 1210 (', % ,60 % m,oo 120
\d A Days sinof 'a"d"mlzi“fi Days since randomization
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2.5 mg twice a day target INR 2.0-3.0
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55 e e g o 0@
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§5 0 f i £ 0 ‘ )
\. / \ ./ ;e ffr 3 7
-] _E .-
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3‘ 00 0
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Reinecke et al. Circulation 2023



CKD und VHF - Studien

Studie Design Anzahlund Charakteristika der Patienten Intervention Dauer Primdrer Endpunkt

AVKIDAL ,Open 855 pravalente HD-Pat., VHF mit CHA;DS,- VKA(INR:2-3)vs.  2Jahre Schwere Blutung und Thrombose

(NCT02886962) label*  VASc=z=2 keine OAK

DANWARD ,Open 718 pravalente Diaysepat., inzidentesVHF mit ~ VKA(INR:2-3)vs.  =4Jahre  TIA, ischamischer oder unspezifischer

(NCT03862859) label*  CHA,DS,-VASc=2 keine OAK Schlaganfall, schwere Blutung (ISTH-
Definition)

SAFE-D ,Open 150 pravalente HD/PD-Pat.,VHF mit CHADS-  VKA(INR:2-3)vs. 26 Wochen Pilotstudie (vor moglicherweise grofierer

(NCT03987711) label“  65-Kriterien: Alter= 65 J. oder Alter < 65 ). mit1 Apixaban 2-mal Studie), Rekrutierung der Zielpatienten

weiteren RF (Hochdruck, Diabetes,
Herzinsuffizienz, Schlaganfall/TIA oder
periphere Embolisation)

5 mg vs. keine OAK

innerhalb von 2 Jahren, = 80 % der
Studienteilnehmer noch auf
Studienmedikation nach Woche 26




VHF bei CKD - Antikoagulation

Rivaroxaban

20 mg once daily 20 mg once daily 15 mg once daily @ Reduced dose
g °o o0 @ Contraindicated
G Consider with
60 mg once daily 30 mg once daily L
Dabigatran
150 mg bd 150 mg bd 110 mg bd

Parker et al. J Nephrol 2022



CKD und VHF - Studien

Bezeichnung(en), Wirkstofftyp, Studien-

indikation

Studienphase/

-name (Referenz)

Patienten-
zahl

Vergleichs-

gruppe

Studien-
abschluss

Firma Wirkweise
Niedermolekulare Wirkstoffe
Asundexian, Hemmung
BAY2433334 von FXla
(Bayer)

Milvexian, Hemmung
BMS-986177, von FXla

JNJ-70033093
(Bristol-Myers
Squibb /Johnson
& Johnson)

SPAF
Schlaganfall

ACS

Knie-TEP

Schlaganfall

2 /PACIFIC-AF
(NCT04218266)

2 /PACIFIC-STROKE
(NCT04304508)

2 /PACIFIC-AMI
(NCT04304534)

1/2
(NCT03000673)

2 /AXIOMATIC-TKR
(NCT03891524)

2 /AXIOMATIC-SSP
(NCT03766581)

753

1808

1592

32

1242

2366

Apixaban

Placebo

Placebo

UFH,
Enoxaparin

Enoxaparin

Placebo

10.2021, P(57)

02.2022, P(58)

02.2022, P(59)

10.2017, (P)(60)

04.2021, P(55)

04.2022,
(P)(61, 62)



CKD und VHF - Studien

Studien-
abschluss

Bezeichnung(en),

Wirkstofftyp, Studien-
Wirkweise indikation

Studienphase/ Patienten-
-name (Referenz) zahl

Vergleichs-

Firma gruppe

Antisense-Oligonukleotide (ASO)

IONIS-FXIp,, FXI-ASO Knie-TEP 2 /FXI-ASO TKA 315 Enoxaparin 08.2014, P(52)
I1S1S416858, (NCT01713361)
IONIS416858,
BAY2306001 2/CS4 49 Placebo 11.2016, P(63)
(lonis/Bayer) (NCT02553889)
2/EMERALD 213 Placebo 07.2019
(NCT03358030)
Fesomersen, FXI-ASO- 2 /RE-THINC ESRD 307 Placebo 05.2022,
FXI-LICA, Konjugat (NCT04534114) (P)(64)
Factor XI LICA,
IONIS-FXI-LRX,
ION-957943,
BAY2976217

(lonis/Bayer)



CKD und VHF - Studien

Bezeichnung(en), Wirkstofftyp, Studien- Studienphase/ Patienten- Vergleichs- Studien-

Firma Wirkweise indikation -name (Referenz) zahl gruppe abschluss
Humane rekombinante Antikorper (AK)
Abelacimab, IgG1-AK gegen  Knie-TEP 2 /ANT-005 TKA 412 Enoxaparin  03.2021, P(54)
MAAS68 FXI & FXla (EudraCT 2019-
(Anthos 003756-37)
Therapeutics)
SPAF 2 (NCT04213807) 28 Placebo 03.2021, (P)(65)
SPAF 2 /AZALEA-TIMI 1200 Rivaroxaban laufend
71 (NCT04755283)
CAT 3 /ASTER 1655 Apixaban laufend
(NCT05171049)
CAT 3/MAGNOLIA 1020 Dalteparin laufend
(NCT05171075)
Osocimab, IgG1-AK gegen  KnieTEP 2 /FOXTROT 813 Enoxaparin  01.2019, P(53)
BAY1213790 FXla (NCT03276143) + Apixaban
(Bayer/Aronora)
m 2 /CONVERT 686 Placebo 05.2022
(NCT04523220)
Xisomab 3G3, IgG1-AK gege ESRD 2 (NCT03612856) 27 Placebo 06.2019, P(66)
ABO23 FXI
(Aronora) CRT 2 (NCT04465760) 50 / laufend

MK-2060 IgG1-AK gege 2 (NCT05027074) 489 Placebo laufend
(Merck & Co) FXI & FXla




Nicht-Vitamin K abhangige Orale AntiKoagulanzien

| Villa | Faktor X
Faktor I, VII, IX, X |
Apixaban v
Edoxaban X Fktor Xa J
Rivaroxaban
Direkte Orale AntiKoagulanzien e
Prothrombin |
(Faktorl) | *°
~ Thrombin
Apixaban — Eliquis® ~ (Faktor lla)

Rivaroxaban — Xarelto®

Edoxaban — Lixiana® * Fibrinogen l Fibrin
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