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Oral anticoagulant therapy (vitamin K antagonists) ..
In non-valvular AF patients

Warfarin for stroke prevention in AF (Randomized trials)

Warfarin O |
vs. Placebo

Warfarin vs. Aspirin —@ -

Warfarin —O |
vs. Aspirin+Clopidogrel

Relative risk reduction (RRR) for all strokes (ischaemic and haemorrhagic)

Hart RG et al. Ann Intern Med 2007;146:857-67



NOACs for STROKE PREVENTION in AF

Stroke or systemic embolic events

NOAC Warfarin

(events)  (events) RR (95% Cl) P
RE-LY V" 134/6076  199/6022 ! 0.66 (0.53-0.82) 0.0001
ROCKET AF 2 269/7081  306/7090 T 0.88 (0.75-1.03) 0.12
ARISTOTLE 3* 212/9120  265/9081 ] 0.80 (0.67-0.95) 0.012
ENGAGE AF-TIMI 4845 296/7035  337/7036 ] 0.88 (0.75-1.02) 0.10
Combined (random) 911/29 312 1107/29 229 + 0.81 (0.73-0.91) <0.0001

| | |
0.5 1.0 2.0
Favours NOAC Favours warfarin

*Dabigatran 150mg twice daily; 'Rivaroxaban 20mg once daily; *Apixaban 5mg twice daily; *Edoxaban 60mg once daily.

A 19% RR reduction in stroke or SE

IN EnglJ Med 2009;361:1139-1151; 2N Engl J Med 2011;365:883-891; 3N Engl J Med 2011;365:981-992; N Engl J Med 2013;369:2093-2104.
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NOACs for STROKE PREVENTION in AF s

Major bleeding
NOAC Warfarin RR (95% CI) p
(events) (events)

RE-LY5* 375/6076 397/6022 —H— 0.94 (0.82-1.07) 0.34
ROCKET AF &' 395/7111  386/7125 —{}— 1.03(0.90-1.18)  0.72
ARISTOTLE 7* 327/9088  462/9052 —]— 0.71(0.61-0.81)  <0.0001
ENGAGE AF-TIMI 488 444/7012 557/7012 —0— 0.80 (0.71-0.90) 0.0002
Combined (random) 1541/29287 1802/29 211 —<:>— 0.86 (0.73-1.00) 0.06

| |

0.5 . 1.0 s 2.0

Favours NOAC Favours warfarin

*Dabigatran 150mg twice daily; 'Rivaroxaban 20mg once daily; *Apixaban 5mg twice daily; *Edoxaban 60mg once daily.

A 14% RR reduction in major bleeding

IN EnglJ Med 2009;361:1139-1151; 2N Engl J Med 2011;365:883-891; 3N Engl J Med 2011;365:981-992; N Engl J Med 2013;369:2093-2104.



NOACs for STROKE PREVENTION in AF =

Secondary efficacy and safety outcomes

Pooled NOAC Pooled warfarin

(events) (events) RR (95% Cl) p
Efficacy
Ischaemic stroke 665/29 292 724/29 221 _‘_ 0.92 (0.83-1.02) 0.10
Haemorrhagic stroke 130/29 292 263/29 221 ‘ 0.49 (0.38-0.64) <0.0001
Myocardial infarction 413/29 292 432/29 221 —‘— 0.97 (0.78-1.20) 0.77
All-cause mortality 2022/29292  2245/29 221 - 0.90 (0.85-0.95)  0.0003
Safety
Intracranial haemorrhage 204/29 287  425/29 211 + 0.48 (0.39-0.59)  <0.0001
Gastrointestinal bleeding 751/79 287 591729 211 —<@— 1.25(1.01-1.55)  0.043
| | |
0.2 0.5 1.0 2.0
< EE—
Favours NOAC Favours warfarin

*Dabigatran 150mg twice daily; 'Rivaroxaban 20mg once daily; *Apixaban 5mg twice daily; $Edoxaban 60mg once daily.

A 51% RR reduction in haemorrhagic stroke
A 10% RR reduction in all-cause mortality

IN EnglJ Med 2009;361:1139-1151; 2N Engl J Med 2011;365:883-891; 3N Engl J Med 2011;365:981-992; N Engl J Med 2013;369:2093-2104.



The use of oral anticoagulant therapy QA
for stroke prevention in atrial fibrillation

A 5 _—
Do not cause Prevent
BLEEDING THROMBOSIS
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Stroke and Bleeding in Atrial Fibrillation QA

with Chronic Kidney Disease
Olesen JB, Lip GYH, Kamper A., et al. NEJM 2012;367:625.
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Warfarin in Atrial Fibrillation Patients with Moderate
Chronic Kidney Disease

Robert G. Hart,* Lesly A. Pearce,” Richard W. Asinger,* and Charles A. Herzog*

October 16-18
14" EDITION 2015

Clin | Am Soc Nephrol 6: 2599-2604, 2011.
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Warfarin in Atrial Fibrillation Patients with Moderate
Chronic Kidney Disease
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Robert G. Hart,* Lesly A. Pearce,” Richard W. Asinger,* and Charles A. Herzog* Clin ] Am Soc Nephrol 6: 2599-2604, 2011.
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CHADS2 Score
Figure 2. | Rate of primary events by CHADS2 score (18) among non-anticoagulated patients with atrial fibrillation according to chronic

kidney disease status. Stage 3 CKD = red; eGFR>60 = black.



Warfarin in Atrial Fibrillation Patients with Moderate
Chronic Kidney Disease

Robert G. Hart,* Lesly A. Pearce,” Richard W. Asinger,* and Charles A. Herzog* Clin ] Am Soc Nephrol 6: 2599-2604, 2011.

The value of vitamin K antagonists in patients with less advanced CKD and AF

resembles that of non-CKD patients

Table 3. Effect of adjusted-dose warfarin in patients with stage 3 CKD*

Adjusted-Dose Fixed, Low-Dose
arfarin Warfarin + Aspirin Relative Risk Reduction® (%)
No. of 2-year No. of 2-vear (95% CI); P

Events Rafe (%) " Events Rafe (%)

Ischemic stroke /systemic embolism"”

¢GFR =60 ml/min per .73 m* 242 5 5.1 259 16 8.5 67 (10, 88); P = 0.02
Stage 3 CKD 267 6 29 249 23 14.1 76 (42, 9): P <0.M
All major bleeds
¢GFR =60 ml/min per 1.73 m’ 242 5 6.3 259 7 6.3 21(—=151,75); P = 0.69
Stage 3 CKD 267 5 25 249 6 3.6 24 (~150,77); P = 0.65
Deaths
eGFR =60 ml/min per 1.73 m* 242 10 79 250 15 10.1 26 (~64,67); P = 045
Stage 3 CKD 267 21 137 249 2 7.7 15(—=55,53); P = 060

See Methods for definitions of stages of CKD. Features of stage 3 CKD participants did not differ significantly by treatment arm
(see Supplmentary Table 1). CKD, chronic kidnev disease; Cl, confidence interval; ¢GFR, estimated CFR.

*27 participants with stage 4 CKD are excluded.

"Almost all (9%6%) were ischemic strokes

‘Relative risk reduction estimated as 1 minus the hazard ratio,




Vitamin K antagonists in end-stage CKD patients with AFQA

October 16-18

No relevant data from randomized clinical trials! P

Large database analyses (a number of limitations!):

*Chan et al. ] Am Soc Nephrol 2009,20:2223: in 1671 incident he
warfarin use was associated with a significantly increased risk
monitoring, INR reporting, drug discontinuation, etc. e 2ot b amanen el o~ . ~,
Coner 1 200 2) (DasangOemry - L ow am
*The DOPPS* data (1996-2004) on 2188 patients with prevalent PP R e— - = = -
>75y (HR 2.17; 95%Cl, 1.04-4.53).
*Winkelmayer et al. Clin ] Am Soc Nephrol 2011;6:2662: No diffe
with incident AF and taking warfarin vs. 948 propensity matchec
haemorrhagic stroke with warfarin (HR 2.38; 95%Cl, 1.15-4.96) ;lm' e Cous ot Aavonr
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*Dialysis Outcomes and Practice Patterns study



Warfarin Use and the Risk for Stroke and Bleeding in
Patients With Atrial Fibrillation Undergoing Dialysis

2015

Mitesh Shah, MBBS MSc: Meytal Avgil Tsadok, PhD: Cynthia A. Jackevicius, PharmD, MSc:
Vidal Essebag. MD, PhD: Mark J. Eisenberg. MD, MPH: Elham Rahme, PhD:
Karin H. Humphries, DSc: Jack V. Tu, MD, PhD: Hassan Behlouli. PhD: Helen Guo, MSc:

Louise Pilote. MD, PhD Circulation. 2014:129:1196-1203.

A retrospective analysis

Dialysis Patients Nondialysis Patients
N=1626 N=204210
Warfarin Users No-Warfarin Users, Warfarin Users, No-Warfarin Users,
n=756 n=870 n=103473 n=100737

Table 3. Association between Warfarin Use and the Risk for Stroke and Bleeding in Patients with Atrial

Fibrillation
Patients With AF Outcomes Adjusted* HR (95% ClI) Propensity Scoret Adjusted HR (95% (1)
Dialysis (n=1626) Stroket | 1.14 (0.78-1.67) 1.17 (0.79-1 .75)i

Bleeding§ 1.44 (1.13-1.85) 1.41(1,09-1.81)
Nondialysis (n=204 210) Stroket 0.87 (0.85-0,90) 0.89 (0.87-0.92)

Bleeding§ 1.19(1.16-1.22) 1.20(1.17-1.23)

tPropensity score was derived from the following variables: age =75 y, sex, type of AF (primary vs secondary), CHADS, scores (1
and =2), liver disease, congestive heart failure, hypertension, diabetes mellitus, history of stroke/TIA, history of bleeding, use of rate
control drug, rhythm control drug, aspirin, clopidogrel, and NSAIDs.



Balancing stroke and bleeding risks in patients

with atrial fibrillation and renal failure: the
Swedish Atrial Fibrillation Cohort study

Leif Friberg'®, Lina Benson?, and Gregory Y.H. Lip?

307,351 AF patients
identified in national
Patient register

13,039 excluded
because of mitral
stenosis or valvular

surgery

294,312 remaining

10,343 exluded
because of death
<14 days from index

283,969 remaining for study
13,435 with renal failure
270,534 without renal failure

Proportion withou! event

1.0

0.8

08

04

0.2

0.0
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European Heart Journal (2015) 36, 297-306
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P-value

Events/100 py (95% C1)
Wartarin No warfarin Hisnud Filio (RN 0 S
Ischaemic stroke : 0.865 o
Renal fallure 27(23-31) 45(42-49) -
No renal failure 21(21-22) 34(34.35) £
Thromboembolsm 0828
Ronal failure 62(56-68) 9.2 (8.7-0.8) —-—
No renal tasure 41(41-42) 6.1 (6.0-6.1) o
Intracranial bieed 0238
Renal failure 10(08-12) 0.7 (06-09) -
No renal faluro 05(05-08) 05(05-05)
Any blaeding : 0368
Renal failure 9.6 (8.5-104) 9.8 (9.3-104) -
No renal talure 42(41-43) 40(39-4.1) .
Death <0.001
Ronal tailure 24.7 (23.5.258) 41.7 (40.7-42.8) =
No renal fallure 72(7.1-73) 148(146-149) =
lschaemic stroke, intracranial bised 0447
Renal failure 36(32-41) 52(48-56) —a—
No renal falure 26(26-27) 39(38-39) 3 :
Ischaemic stroke, intracranial bleed, ceath <0.001
Renal failure 26.8 (25.6-280) 455 (44.3-46.8) -
No renal ladure 200(88-9.1) 17.3(17.1-17.4) =
I T T T ]
06 08 1 15§ 2
Wartarn
Bettar Worse

European Heart Journal (2015) 36, 297-306



Balancing stroke and bleeding risks in patients
with atrial fibrillation and renal failure: the
Swedish Atrial Fibrillation Cohort study

Leif Friberg'*, Lina Benson?, and Gregory Y.H. Lip?
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European Heart Journal (2015) 36, 297-306

Table 4 Combined endpoints among 13 435 patients with renal failure in relation warfarin use and bleeding risk

HAS-BLED

12
3-5
6-8
Al

Ischaemic stroke or intracranial bleed

Warfarin No warfarin HR (95% CI)

(n = 3766) (n = 9669)

21(14-29 28 (20-17) 0.81(051-127)
40(35-46) S3(49-57) 0.83 (0.70-099)
68 (3.4-121) 102 (78-13-1) 0.74 (0.39-1.40)
36(32-41) 52 (48-556) 0.82* (0.70-0.97)

Ischaemic stroke, intracranial bleod. or death

Warfarin(n = 3766) No warfarin (n = 9669) | HR (95% C1)

24.1 (218-267) 344 (316-37.3) 0.86 (0.75 -0.98)

27.5(261-289) 461 (449-474) 0.75 (0.70-0.80)
302223-399) 65.1 (588-720) 0.56 (0.42-0.76)
268 (2546-280) 455 (44.4-44.6) 0.76" (0.72-0.80"

Multivariable adustments have been mado for the same cofacton a3 in the full madd in Table 1. Pvdue interxction betwoon warfars snd HAS-SLED: 0.940 (ischaormic stroke or
\rracranal bieed) and 0558 Gachaemic stroke. intracraniad bleed, or death),
"Stratifiod for HAS-BLED.



Balancing stroke and bleeding risks in patients
with atrial fibrillation and renal failure: the
Swedish Atrial Fibrillation Cohort study

Leif Friberg'*, Lina Benson?, and Gregory Y.H. Lip?

October 16-18
14" EDITION

EDITION 2015

European Heart Journal (2015) 36, 297-306

Table 5 Events per 100 years at risk in relation to time in therapeutic range among warfarin-treated atrial fibrillation
patients with and without renal failure

 Norenalfalure

(n= 14528

T N nITTTInIIIoIOIoOoIOo,ysOTyYTo YooY, n,h»oooh I IIIonnmnInorOTOyOOorrOOooooIoIoOonooOoOonnnonnoononnnnnn DO “hun

Stroke

Throembo- embolism
Ingracranial bleed

Any bleedrg
Death

lschaemic stroke or intracranil bleeding
Ischaemic stroke, intracranial bleeding,

or death

22(12-3%)
47 (31-67)
04(01-13)
59 (41-82)
59 (42-80)
25(14-40)

Events per 100 years at risk
....... S otk K
(n = 167) (n = 109)

313(18-57) J18(18-70

84(57-121)  75(45-1.7)

1.0(0.3-256) 07(0.1-26)

11.5(82-15.6) 92(58-138)

93(65-128) 90(58-13.3)

319(22-64) 4.2(21-175)

MNB(BT-158) 126(86-174)

80 (60-105)

e e
(nw3506) (nw3079)

28(25-12)  25(22-29)

50(46-55) 43 (40-48)

05(04-07) 04 (0.3-05)

49(45-54)  41(3.7-45)

45(41-50)  31(28-35)

13(30-37) 29(25-33)

72(66-78)  55(5.1-61)

1.7(16-1.8)
34(32-36)
0.2(02-03)
27(26-29)
16(15-17)
19(18-21)
33(32-316)

Note that TTR vakues only were avalable for 21 655 patients



Stroke and Bleeding in Atrial Fibrillation

with Chronic Kidney Disease

Jonas Bjerring Olesen, M.D., Gregory Y.H. Lip, M.D.,
Anne-Lise Kamper, M.D., D.M.Sc., Kristine Hommel, M.D.,
Lars Keber, M.D., D.M.Sc., Deirdre A. Lane, Ph.D.,

Jesper Lindhardsen, M.D., Gunnar Hilmar Gislason, M.D., Ph.D.,
and Christian Torp-Pedersen, M.D., D.M.Sc.
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N Engl | Med 2012:367:625-35.

A Danish AF cohort

146,251 Patients were discharged with nomvahulas
atrial fibrillagion (1937-2008)

1997-2008
13,879 Were excluded
187 Were discharged 57 days before end of study
2506 Died <7 days after discharpe
| 1617 Had threenboembolism or major bleeding
s7 days after discharge
9563 Were treated with platelet inkibitoes other
tham aspirin
N=132,372
I \i l
127,384 (96 6%) Did not have 1587 (2.7%) Received a diagrosis of 901 [0.7%) Underment tenal-
renal desense non—end-stage chronic kidney Siease replacement thetapy
J \J
4538 (1.5%) Recewed a dagnosis of 223 (6.4%) Underwent renalseplace-

noe-end-stage cheonic kidrey ment therapy during follow-up

disease d followup
215 (4.7%) Underwent renal-

replacement therapy

34 Underwent renalceplacement

therapy durieg follow-up




Stroke and Bleeding in Atrial Fibrillation
with Chronic Kidney Disease
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N Engl | Med 2012:367:625-35.

Non-End-Stage Disease Requiring
Chronic Kidney Renal-Replacement

No Renal Disease Disease Therapy
Characteristic (N=127,884) (N=3587) (N=901) P Value
Antithrombotic medication - no, (%)
Warfarin only 36,638 (28.6) 609 (17.0) 178 (19.3) <0.001
Aspirin only 23,952 (18.7) 879 (24.5) 153 (17.0) <0.001
Warfarin and aspirin 10,745 (8.4) 290 (8.1) 45 (5.0) <0.001
CHA,DS,-VASc scoret <0001
0 11,720 (9.2) 70 (2.0) 42 (4.7)
i 16,926 (13.2) 251 (7.0 165 (18.3)
z2 99,238 (77.6) 3266 (91.1) 694 (77.0)
HAS-BLED scoreg <0.001
Dorl $1.262 (40.1) 883 (24.6) 390 (433)
2 46,159 (36.1) 1336 (37.2) 312 (34.6)
=3 30,463 (23.8) 1368 (38.1) 199 (22.1)



Stroke and Bleeding in Atrial Fibrillation

with Chronic Kidney Disease
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Table 5. Hazard Ration for Sroke or Systemic Thromboembolinm, *

— s MGy St g
Charscteristic Nelia (N =127 8841 (N= 3580 (N =901}
Hazard R0 Hans Rno Hazad Rt sazad R
95% CIf P Value 5% C1) P Value (95% C1) P Value (95% C1) P Value
Al pars cipants 100 49 (138-159) <0001 LEV(L57-214 <0001
Arathrombotic therapy
Nene 100 100 100 1.00
Warfarn 053 51062 <000l 099 (056 061) <000 024 (0.65-101) oor 044 26074 00w
Aspinin T A0-115) <000 110 (106-134) <0001 125 (107147 o0l 08B P12 054
Warfarn and aspirin 070065.075)  «0.001 069 (064.-074) <0001 076(0%-103) 008 0RPI-130 042
sk factons for thromboembolsmg
Congestive heant faikure 103 (0.95.1.07) 018 101 (099-108) 011 098 (084114  O78 09606143 084
Hrgeterion 106 (L03-109) <0001 105 (L02-109) 0002 L13(093-130y .10 105 076-145) 078
L2
A5y IS (031-00) <000l 136 (0383 76) <0003 187 (1AS-238) <0001 246 160379 <0001
65-Tap 202(191-214) <000 203(192-216) <0001 152(L18-194) @001 218 (L46-324) <0001
Ohabetes 132(126-108) <000 132(125-109) <0001 L16(099-136 007 141 0952100 009
Wisson of sooke or sysemic | 220 (A10-331) <0001 J24(314-335) <0003 2L @M-315) <9001 199 (136-291) <000
thecordoembolnm
Vascular dveare 110(L06-L1S) <000l L12(L0%-116) <0003 08016105 oW LILOM-158 087
Female sex LIZ(08115) <0001 LIZOS-L1S) <0001 106(092-122) O 134(097-185) 008




Stroke and Bleeding in Atrial Fibrillation
with Chronic Kidney Disease
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Table 4 rhuzasd Ratios for Blooding *
Dhsense Roquiring Reaal
Totsd Popelation No Renal Disease Nos-Lad-Stage Chroeic Replacement Therapy
j Orancensc W27 (N=1327,884) ¢ Kidney Diseane (N« 3587 )¢ W00t
Hazand Rato Mazsed Ratio Mazard Ratio Hazand Rato
195% <0 P Vakee (5% C1) P Valse (BRCY P Value (93% €y PValue
Nl panticpants 100 1M Q0-238 -0 00) 270 (233-3.07) «0.003
AALThroMbONC Ther apy
Nore 100 100 100 1.00
Warfarn 138 (12510 <0001 128 (1.33-13)) <000} LM (L1 5, <002 137 (095107 01%
Aspin 121 (L16-1.26) «0.00] L21 (Li6-1L26) Q001 L12 09130 0l L63 [L15-2.2%) Q003
Warfarm and aspin 215 2.08-220) <0004 118 2.00-210) <0001 L63 (132200 <0001 L0982 006
Rak factors for Sleedingt
Hypenerdon 101 0.5 1.04) 052 1.01 (0.98-L04) 05s 093 .7-1.11) on 052 (0.71-1.20 055
Aboarmal Iner function 137 (123-1.52) «0.001 L&) (1.25-157) <0001 131 (0%0-151) 016 074 0341 64) 044
Mistory of sircke or systermic 123 (115-128) <000} L24(L1-030) <0001 104 (089120 0w 095 (063-136) 070
thromboembodsm
History of Bleeding 244 (233-255) <0001 154 2.42-267) <0001 L70 (1.45-19% 0001 209 (150-2.9) <0001
Ageabiyr 109 200-2.17) <000} 212 205-22% <0001 16 (LAS-19n <0004 136 (1 03-180) 0
Use of NSAIDs LiZ(1.08-116) «<000) LI2 (108117 0001 LIo{05%-126 ol 051 (062-133) 06
Akcheol sbune 140 (1.30-1.50) <0004 143 (1. R2-1.56) <00 LOL 073139 oy L33 [070-2.54) 0
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All patients with any CKD compared to no CKD

Stroke or SE Major bleeding
HR (95%Cl) HR (95%CI)
Warfarin 0.76 (0.64-0.91) 0.003 1.33 (1.16-1.53) <0.001

Aspirin 1.17 (1.01-1.35) 0.04 1.17 (1.02-1.34) 0.03
Warfarin plus aspirin  0.74 (0.56-0.98) 0.04 1.61 (1.32-1.96) <0.001

those patients with moderate chronic kidney dis-
ease.***S We found that warfarin therapy was as-
sociated with a significant reduction in the risk of
stroke or thromboembolism among patients with
chronic kidney discase but that the risk of bleed-
ing among such patients was significantly in-
creased. Thus, the net clinical effect of warfarin
treatment requires careful assessment in patients
with chronic kidney disease*® and the data do
not provide clear guidance regarding indications
for anticoagulant therapy in patients with both
atrial fibrillation and chronic kidney disease.



Net Clinical Benefit of Antithrombotic

Therapy in Patients With Atrial Fibrillation

and Chronic Kidney Disease October 18
A Nationwide Observational Cohort Study Bonde, A.N. et al. J Am Coll Cardiol. 2014; 64(23):2471-82.

116 (1.8%)
RRT during follow-up

L



Net Clinical Benefit of Antithrombotic
Therapy in Patients With Atrial Fibrillation

and Chronic Kidney Disease
A Nationwide Observational Cohort Study

October 16-18

Bonde, A.N. et al. J Am Coll Cardiol. 2014; 64(23):2471-82.

No Renal Disease Non-End-Stage CKD RRT
(N = 148,598) (n = 4,519) (n =1,142)

/CHA,DS,-VASC )

Low, score O 12,404 (8.35) 100 (2.21) 53 (4.64)

Intermediate, score 1 18,571 (12.50) 283 (6.26) 191 (16.73)

High, score 2-9 117,623 (79.16) 4,136 (91.52) 898 (78.63)
\ J
/ HAS-BLED )

Oorl 65,914 (44 .36) 1,278 (28.28) 536 (46.94)

2 56,176 (37.80) 1,947 (43.08) 399 (34.94)

=3 26,508 (17.84) 1,294 (28.63) 207 (18.13)
\_ J

Concomitant medication

Warfarin 35,127 (23.64) 635 (14.05) 186 (16.29)

Warfarin and aspirin 16,992 (11.43) 495 (10.95) 74 (6 .48)

Aspirin 41,956 (28.23) 1,668 (36.91) 299 (26.18)



Net Clinical Benefit of Antithrombotic
Therapy in Patients With Atrial Fibrillation
and Chronic Kidney Disease

October 16-18

14" EDITION 2015
A Nationwide Observational Cohort Study Bonde, A.N. et al. ] Am Coll Cardiol. 2014; 64(23):2471-82.
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FIGUAE 2 Net Clinical Benefit of Antithrombotic Therapy in Patients With AF and CKD

Non-end-stage chroeic kidney disease Rernal replacesnent therapy
(ne11,128)* (n=1,728)
All stroke or all bleeding : |
No antithrombotic therapy . 1.00 B 1.00
Warfarin e 110 [0.69-1.75) ——— 1.32[0.74-2.37]
Aspirin . 0.90 [0.54-1.51) H—— 1.49 (0.88-2.52)
Wartarine Aspirin | +——e——=215(1.20-383) - 0,65 [015-2.73)
|
High risk H i
No antithrombotic theragry ® 100 B 1.00
Warfarin - 1.08 (0.94-1.24) 0.79[0.57-110]
Aspirin - 1.07 (0.96-1.20) —— 1.06 [0.83-1.36)
Warfarine Aspirin == 1.28 [1.091.50) e 117 [0.79-1.74)
el | |
risk ! l
No antithrombotic thesapy K 1.00 1.00
Warfarin —e—t 0.77 [0.55-1.09) —— 1.53 (0.94-2.50]
Aspirin i 0.93[0.67-1.28) B S 132 (0.82-2.12)
Warf arine aspirin . 1.00 [0.65-1.54) p—————— 2.04 [1.03-4.03]
High risk | |
No antithrombotic thesapy . 1.00 2 1.00
Warfarin - 0.80 [0.74-0.88) —.— 0.85[0.68-1.07)
- 1.03 [0.96-1.11] o 1.11[0.931.32)
Warfarine Aspirin - 0.91(0.82-1.00) - 1.04 [0.80-1.36)
) | |
e | |
No antithrombatic therapy * 100 L.—4 1.00
Warfarin —— | 062 [049-0.79) : 1.36 (0.96-1.94)
m e 0.83[0.66-1.04) L, s 0.98 [0.69-1.39)
' e 0.83{0.59-1.16] ——-— 1.30[0.71-2.37]
High risk !
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Warfarin - 0.64 [0.60-0.69) . 0.85(0.72-0.99]
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Wartacine Aspirin - 069 [0.63-0.75) 4 0.88 [0.71-110]
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All NOACs are partly eliminated via the kidneys QA
Dabigatran has the greatest extent of renal elimination

-

Dabigatran Rivaroxaban
F -

w®  Fivourg)
e 11130 (eiderty)

Bioavalabiiny .
i oo ? (=)

Apixaban Edoxaban

Gt
T
(et Crpi)
» w . | .‘25 t‘ « 10-040
Sio-avalabilty S0% Bo-avalebily 2% ' @

H. Heidbuchel et al  Updated EHRA practical guide for use of the non-VKA oral anticoagulants ~ Europace
doi:10.1093/europace/euv309




Prolongation of the NOACs half-lives is
proportional to the degree of renal dysfunction

October 16-18
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Table 7 Estimated drug half lives and effect on AUC NOAC plasma concentrations in different stages of CKD compared
to healthy controls

Dabigatran Apixaban Edoxaban Rivaroxaban

CrCl >80 mUUmin 12-17 W 124 10-14 h 5-9 h (yourg)
11-13 h (elderty)

CrCl 5080 mLimin ~“17h ~1446n ~846h ~87h
CKD Seages | and Il (4 50%) (416%) (4 32%)" (+44%)'
CrCl 3050 mUimin ~19h ~1746n ~94n ~90h
CKD Szage I (4320%) (429%) (4 74%)* " (+52%)'
CrCl 15-30 mUmin ~28h ~173h ~169 h ~95h
CKD Stage IV (+530%) (+44%) TRy (+64%)'
CrCl < 15 mlimin No data - - -
CKD Stage V; off -dialysis (+36%) (+93%)"< (+70%)'

CHD. ok aney dscase: CrCL oreatmine dearance.

H. Heidbuchel et al  Updated EHRA practical guide for use of the non-VKA oral anticoagulants ~ Europace
doi:10.1093/europace/euv309



Efficacy and Safety of Dabigatran Compared With QA
Warfarin in Relation to Baseline Renal Function in
Patients With Atrial Fibrillation
A RE-LY (Randomized Evaluation of Long-term Anticoagulation Therapy)
Trial Analysis

-18
2015

Ziad Hyazi, MD, PhD; Stefan H. Hohnloser, MD; Jonas Oldgren, MD, PhD;
Ulnka Andersson, MSc; Stuart J. Connolly, MD; John W. Eikelboom, MD;
Michael D. Ezekowitz, MB, ChB, PhD: Paul A. Reilly, PhD; Agneta Siegbahn, MD, PhD;
Salim Yusuf, MD, PhD: Lars Wallentin, MD, PhD

A pre-specified sub-analysis

Estimation of GFR:
1. Cockcroft-Gault formula eGFR goc:(tcroft- CKD-EPI
2. CKD-EPI equation (Chronic Kidney L
Disease Epidemiology Collaboration) 280 mL/min 5844 (32.6%) 3880 (21.6%)
3. Cystatin C equation ) _ . .
4. MDRD equation (Modification of Dietin 20~/ MH/MIn 8553 (47.6%) 10697 (59.6%)
Renal Disease) 30-49 mL/min 3554 (19.8%) 3374 (18.8%)

{ eGFR <30mL/min (Cockcroft-Gault) was an exclusion criterion in the RE-LY ]

Circulation. 2014;129:961-970.



Table 2.
Outcome

Interaction Between Categorical Renal Function According to| Cockcroft-Gault Formula |and Treatment in a Cox Model for

Dabdigatran 110 mg Dabigatran 150 mg Oabigatran 150 vs
Events, n (%) BD vs Wartarin BID vs Warfarin Dabigatran 110 mg 8D
Outcome
According 10
Renal Function Dabigatran 110 Dabigatran
Level mg 8I0 Events'n 150 mg BD Wartarin PValue PValus PYake
(in mLimin} (%Y Evente/n (%) Evesten(%y) HR(9S%CH  (nter) HR (96% CI) (ier) MR (95% O1) (Inften)
Stroke or systemic 08337
embolism
280 351958 (0.88) 28/1945(0.71) 4171941 (1.05) 0.84(0.54-1.32) 09108 0.67042-1.09 07522 080(0.45-1.32)
50 % <60 /2803 (1.69)  70/2852(1.25) 10372898 (1.83) 0.930.70-1.23) 0.68 10.50-0.92 0.73 (0.54-1.004
<30 521196 (2.32) 36M232(1.53) 57/1126(2.70) 0.85 (0.59-1.24) 0.56 ¢0.37-0.85) 066 (0.43-1.07)
| Ai-cause meetaity | 0.1841
280 B89/1958 (2.24) 81/1945(2.04)  97/1941 (2.48) |0.90 {0.68-1.20) 0.0074] 0.82¢061-1.11) 03510 091 (0E8-1.23
S0 <20 1752803 (3.15) 1982852 (3.53) 24472806 (4.32) | 0.72 (0.60-0.88) 0.81 0.67-0.98) 1.12(0.91-1.37)
<50 17671196 (7.86) 15811232 (6.77) 1431126 (6.77) (1.16 (0.93-1.44) 1.00 ¢0.80-1.25) 0.86 (0.69-1.07)
Major bined 0.3439
=80 501953 (1.48)  B1/1045(2,04) 05/1041 (2.43) 0.61 (0.44-0.84) 0.0607 084062-1.13) 06393 1.33(0.99-1.93
50 %0 <80 158/280C (2.84) 188/2852 (3.35) 209/2898 (3.70) 0.76 {0.62-0.94) 0.91 0.75-1.11) 1.19(0.96-1.47)
<50 1221196 (5.45) 1201232 (550) 1161126 (5.48) 0.99(0.77-1.28) 1.01 {0.79-1.30) 102 (0.79-1.309
(i~ 0.2565
bleed
280 17N9S3(0.43)  31/1045(0.78) 501941 (1.28) (0.33 (0.19-0.58) 0.0169) 0.61{0.39-095 04254 1.83(1.01-330)
5040 <80 T4/280G (1.33) B7/2852 (1.55) 10772898 (1.90) |0.70 {0.52-0.94) 0.82 {0.62-1.08) 1.17 (0.85-1.59)
<0 561196 (2500 601232 (2.56) 61/1126(2.89) | 0.86 (0.60-1.24) 0,88 {0.62-1.26) 102 071-1.47)
Intracranial tieed 0.2113
=80 21958 (0.05)  7/1945(0.18)  15/1941 {0.38) 0.13{0.03-057) 0.4022 0.46{0.19-1.13) 06930 352(0.73-16.92)
0% <80 283 (0.25) 222852(0.39) 4072898 (0.87) 0.29 (0.16-0.52) 0.451027-0.74) 1.56 (080-3.08)
<30 1171196 (0.49) 91232 0.38) 26/1126(1.23) 0.40 (0.20-0.80) 0.31 {0.14-0.66) 0.78 (0.32-1.88)
Net clinical benefit*
280 188/1958 (4.68) 18271045 (4.59) 207/1941(5.29) 0.88(0.72-1.07) 0.1252 0.87(0.71-1.06) 08534 098(080-1.20) 0.3042
S0 <80 3T/2803 (6.77) 39672852 (7.05) 4532898 (8.03) 0.84 (0.73-0.96) 0.88 {0.77-1.01) 1.050.91-1.21)
<30 29111196 (12.99) 2691232 (11.46) 2601126 (12.31)1.05 {0.89-1.24) 0.93{0.78-1.10) 0.88 0.75-1.04)

Clindicates confidence interval; HR, hazard raticc and P ¥alkse (infer), Pvaiue for inferaction,
*“Net clinical bensfit: Composie of stroke, systemic embolism, pulmonary embolism, myocardial infarction, death, or major dieed.

October 16 - 18
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Table 3. Interaction Between Categorical Renal Function According to CKD-EPI Equation hnd Treatment in a Cox Model for

Outcome

October 16 - 18
14 EDITION 2015

Dabigatran 110 mg Dabigatran 150 mg Dabigatran 150 vs
Events, n (%Y) B0 vs Wartarn BID vs Warfarin Dabigatran 110 mg B

Outcome According to
Renal Function Level  Dabigatran 110 Dabigatran 150 PVake PValue PValoe
(in mL'min} mq BiD my 8D Wartarn HR(O5%C)  fnten HR@S%NCH Onter) HR(G%C)  faten)
Stroke or Systemic 0.9902
embolism

=80 2801284 (1.08) 21/1206(0.81) 321300(1.25) 0.87 (0.53-1.45) 07782 0865(0.37-1.12) 0.7521 0.74 (0.42-1.31)

50 %0 <80 1163547 (1.65)  86/3ST6(1.21) 1243574 (1.78) 0.940.73-1.21) 0.69 (0.52-0.90 0.73 (0.55-0.97)

<50 IIMBOTY)  20MIST(L.21) 45091217  0.78¢0.51-1.21) 0.55 (0.34-0.89 0.71 {0.43-1.16)
Al-cause mortality 0.5983

280 TIN2B4RTNH  611296(2.36) SEN00E3T) 0.82¢060-1.12 06554 0.70(0.50-0.97) 0.1532 0.85(0.61-1.20)

50 % <80 2333547 (3.31) 2203576 (3.22) 2653574 (3.76) 0.88 {0.74-1.05) 0.85 (0.71-1.02) 0.97 (0.81-1.17)

<50 1351126 (6.28) 1481157 (6.64) 13V1091 (6.41) 0.97 0.77-1.24) 1.03 (0.82-1.30 1.06 {0.84-1.33)
Major bieed 0.5485

>80 321284(1.25) 4B/1206(1.78)  77/1300 (3.01) @1 0.27-062) 00012 059 (0.41-0.84) a@ 1.43 (0.91-2.25)

50 %0 <80 1963547 (2.78) 2173576 (3.05) 2383574 (338 | 0.82068-0.99) 0.90 (0.75-1.0% 1.1010.91-1,33)

<50 1MIM26(5.13)  135/1157 (6.06) 1051091 (5.06) | 1.02{0.78-1.33) 1.22 (0.95-1.58) 1.20 (0.93-1.54)
Life-Sreatening bleed 0.2662

280 131284 (051) 201296 (0.77) 421300 (1.64) | 0.30{0.16-0.57) 0.0178 047 (0.27-0.80) 0.0040 |1.53 10.76-3.08)

50 %0 <80 87/3547(1.24) BOASTE(1.25) 1253574 (1.78) | 0.69 {0.53-0.91) 0.70 (0.54-0.92) 1.01 {0.75-1.36)

<0 ATM26 1T 6MIST(310) 5171091 (246) Qee {0.59-1.31) 1.27 (0.89-1.83) j 1.4 (0.99-2.08)
Intracranial bloed 0.3252

280 11284 0004) 51296 (0.19)  131300(051) 0.080.01-058) 02745 03300.14-1.07) 09635 4.98 (0.58-42.53)

50 1 <80 183547 (0.26) 263576 (0.37) 6IV3574(08S) 0.300.18-0.50) 0.43 (0.27-0.68) 1.43(0.78-2.61)

<50 811260037  TMIST0.31) 171091 (082  0.450.19-1.04) 038 016092 0.85 0.31-2,35)
Net clinical besafit* 0.4059

280 122/1284 (476) 117/1296 (4.53) 1611300 (B.30) 0.74{0.59-0.94) 0.1774 0O.71(0.56-090) 0.0371 0.96(0.74-1.23)

50 %0 <80 4803547 (6.94) 4643576 (6.52) 5193574 (7.3  0.040.83-1.07) 059 (0.78-1.00 0.94 (0.83-1.00)

<50 2421126 (11.18) 2661157 (11.94) 240V1091 (11.57) 0.96 {0.80-1.15) 1.04 (0.88-1.24) 1.09 {0.91-1.29)

Cl indicates confidence interval; HR, hazard ratior and PValkoe (Imer), Pwalue for interaction,
"Net cinical benafit: Composite of stroka, systemic embolsm, pulmonary embolism, myocardal infarction, death, or major bieed.



Changes in Renal Function in Patients With Atrial QA
Fibrillation: An Analysis From the RE-LY Trial

Bohm M, et al. J Am Coll Cardiol 2015;65(23):2481-93.

Dabigatran 110 mg BID Dabigatran 150 mg BID Warfarin
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Patients with atrial fibrillation receiving oral anticoagulation exhibited a decline
in renal function that was greater in those taking warfarin versus DE, and it was
amplified by diabetes and previous vitamin K antagonist use



Prevention of stroke and systemic embolism QA
with rivaroxaban compared with warfarin
in patients with non-valvular atrial fibrillation

and moderate renal impairment

Keith A.A. Fox*, Jonathan P. Piccini, Daniel Wojdyla, Richard C. Becker,
Jonathan L. Halperin, Christopher C. Nessel, John F. Paolini, Graeme J. Hankey,
Kenneth W. Mahaffey, Manesh R. Patel, Daniel E. Singer, and Robert M. Califf

‘g ] European Heart Journal (2011) 32, 2387-2394
A pre-specified secondary analysis

*Renal function was estimated using the Cockcroft-Gault equation
«2950 of 14264 patients (20.7%) had a CrCl of 30-49mL/min

*Rivaroxaban dose was reduced to 15mg once daily
Patients with a CrClI of 30-49mL/min on warfarin (n=1476) had a median
TTR of 57.7 (IQR 42.2-69.9)

[ eGFR <30mL/min (Cockcroft-Gault) was an exclusion criterion ]
in the ROCKET AF




Figure | Efficacy events in the per-protocol (on-treatment) population.
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Efficacy of apixaban when compared with QA
warfarin in relation to renal function in patients
with atrial fibrillation: insights from the

ARISTOTLE trial

Stefan H. Hohnloser'*, Ziad Hijazi*?, Laine Thomas*, John H. Alexander?,
John Amerena®, Michael Hanna®, Matyas Keltai’, Fernando Lanas®, Renato D. Lopes*,
Jose Lopez-Sendon?, Christopher B. Granger®, and Lars Wallentin?

European Heart Journal (2012) 33, 2821-2830

-18
1 2015

A pre-specified secondary analysis

eGFR Cockcroft- CKD-EPI
Gault
Apixaban dose was reduced to 2.5 bid ,
if 2 of 3 of the following criteria were met: >80 mL/min 7518 (42%) 5190 (29%)
-age of 280 years 51-80 mL/min 7587 (42%) 10151 (56%)

*body weight of <60kg

-serum creatinine of =1.5mg/dL (133umol/L) ~ 30-90 mL/min 3017 (15%) 2843 (16%)

[ Serum Cr >2.5mg/dL or calculated CrCl <25mL/min (Cockcroft-Gault) was ]
an exclusion criterion in the ARISTOTLE




Primary efficacy ouscome
(Stroke Systemic embolism)

Major bleeding

Apixaban Warfasin
%year (n) %/year (n)

Cockeroft—Gault «GFRmL/min

>80 099 (70) 1.12(79)

>50-80 1.24 (87) 1690116

<50 211 549) 267 (69)
CKD-EP{ oGFR maL/min

>80 1.16 (56) 133(63)

>50-80 131(023) 1.59(149)

<50 1.3033) 2.13(53)
Cystatin C oGFR mL/min

>80 09(73) 138 (100

>50-80 165 81) 152(76)

<50 14127 2.19 (40)
Cockcroft-Gault «GFR mL/min

>80 233(169) 271 (195

>50-80 341 0244) 356(251)

<50 7.12(188) 830 (221)
CKD-EP1 oGFR mL/min

>80 282(139) amnasy

>50-80 3260312) 342320

<50 5831520 748(191)
Cystatin C oGER mL/min

>80 2.20(165) 253(188)

>S0.80 4.14 208) 4.50 (230)

<50 7.19(142) 7.21 (1395
CockeroR-Gault «GFR mL/min

>80 1.46 (96) 18419

>50-80 2450057 3.21(199)

<50 321 (73) 644 (142)
CKD-EPt oGFRmL/min

>80 142 (64) 2.30 (100

>50-80 221 (190) 2.58 (19

<50 328(73) 678 (143)
Cystatin C oGFR mL/min

>80 145 (99) 219144

>50-80 267 (120) 362(162)

£50 3.56 (60) 5A7(85)

Hazard Ratio P-value
95%Cl) for Interaction
o705 )
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087 (061,1.25) TS -
0.83 (065, 1.05) —a—
0.61 (0.39,094) ——i—
0.098
0.72(053,097) —d N’
1.08 (0.79, 1.48) —i—
0.64(0.39,1.05) ————_—rit-
0627 )
0.86 (0.70, 1.06) —
0.96 (081, 1.14)
0.86 (0.70, 1.05)
0319
0.91(0.72, 1.14)
0.95 (082, 1.11)
0.78 (063, 0.96) ———
0706
0.87 (0.71,1.07) —a ——’
0.92(0.76,1.11)
100 (0.79, 1.26) 1
0030
080 (061, 1.04) —_—
0.77 (0.62,094) ——
0.50 {038, 0.66) ——il—
0.004
062 (045,085)  ———il—
0.86(0.71, 1.04) —a-
048 (0.37,064) —l—
0775
0.66 (0.51,086) R —
0.74 (0.58,093) —.—
065 (047,091) —i—0
025 0. 1 >

October
14" EDITION

16-18
on 2015




Edoxaban versus Warfarin in Patients :A
Wlth Atrlal Flbrlllatlon

Robert P. G ugliano, M.D., Christian T. Rt M.D ) H., Eugene Brau , M.D
Sabina A. Murphy, M.P.H., Stephen D. Wiviott, f.' fi‘ “.1:;.4"' an L. Halperin, M.D
Albert L. Waldo, M.D., Michael D. Ezekowitz, M.D., D.Phil., Jeffrey |. Weitz, M.D.,
Jindfich $ M.D., Witold Ruzyllo, M.D., Mikhail Ruda, M.D
e, M.D., Joshua Bet h.l
A.B il P, Pate
. H k n.D hele Mer { t
he [ AGE AF-TIMI

N Engl | Med 2013;369:2093-104.

Edoxaban 60mg and 30mg once daily

Edoxaban dose reduction criteria (at least one of the following):

*CrCl <50mL/min (30-49mL/min),
*body weight <60kg or
sconcomitant therapy with verapamil or quinidine or dronedarone

CrCI <50mL/min at randomization: n=1361 patients (19.3%)



A Stroke or Systemic Embolic Event

Hazard ratio and 97 5% confidence intervals
High-dose edoxaban v warfarin, 087 [0.73-1.04); P=008
Low-dose edoaban vs. warfarin, 1.13 (0.96-1.34); P=0.10

3

Patients with Event (%)
AALLRE XL KR,

Low-dose edosaban

HMazard ratio and 95% confidence intervals
100~ Mgh-dose edoxaban vs. warfaria, 0.80 (0.71-0.91). P<0.001
Low-dose edaxaban vi. warfarin, 0.47 [0.41-0.55), P<0.001

0 o Warfarin

70- 197 Migh-dose edoabsn o

40+ Jdose edoxaban
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Efficacy and safety of NOACs vs. warfarin in

patients with moderate CKD
Qamar A, Bhatt, D. L. Nat. Rev. Nephrol. 2015; doi:10.1038/nrneph.2015.14
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Intervention Hazard ratio (95% Cl)
Dabigatran 150 mg (n=1,232) 19 @
Dabigatran 110 mg (n = 1,196) O § i
Rivaroxaban 15 mg (n = 1,474) ) s g
Apixaban S mg* (n = 1,508) . é e
Edoxaban 30 mg (n=1,302) - 8 2
Dabigatran 150 mg (n = 1,232) o
Dabigatran 110 mg (n = 1,196) L s ] é
Rivaroxaban 15 mg (n = 1,474) ] g
Apixaban 5 mg* (n = 1,508) : »] &
Edoxaban 30 mg (n=1,302) . — .
0.2 0.5 1.0 2.0
Favours NOAC Favours warfarin

Nature Reviews | Nephrology



Stroke Risk and Efficacy of Apixaban in Atrial Fibrillation
Patients with Moderate Chronic Kidney Disease N

EDITION 2015

John W. Eikelboom, msss,” Stuart J. Connolly, Mp,* Peggy Gao, ms.,”
Ernesto Paolasso, mp,T Raffaele De Caterina, mp,{ Steen Husted, Mo,
Martin O'Donnell, Mp,* Salim Yusuf, msss, prhil,* and Robert G. Hart, Mp*

Journal of Stroke and Cerebrovascular Diseases, Vol. 21, No. 6 (August), 2012: pp 429-435

¢GFR =60 mL/min Stage 111 CKD eGFR P value for stage 111

All patients™ per 1.73 m” <60 mL/min v eGFR =60 mL/min
(n = 5525) (n = 3828) per 1.73 m” (n = 1697) per 1.73 m*
Table 3. Event rates with apivaban versus aspirin according 1o chronic Ridney disease status®
Hazard ratio
Apixaban rates (n/N) Aspinn rates (n/N) (95% CI) P value
Primary cvens]
¢GFR =60 mL/min per 1.73 m™ 1.7% per year (34/1917) 2.8% per year (6V1911) 0.57 (0.37-087) 009
Stage 11 CKD | 8% per year (17/857)  5.6% per year (51/840) 0,32 (0.18-0.55) <.001; P for
neraction = _10
Major hemorrhage
¢GFR =60 mL/min per 1.73 m™ 0.9% per year (191917) 0.8% per year (18/1911) L1 (0.56-2.0) 35
Stage 11 CKD 2.5% per year (24/857)  2.2% per year (200840) 1.2 (065-2.1) S8 P for
inkraction = 82
All deaths
¢GFR =60 mL/min per 1.73 m" 23% per year (49/1917) 33% per year (71/1911) 0.70 (0.49-1.0) 05
Stage 111 CKD 62% per year (S9BS7)  7.1% per year (66/840)  0.86 (0.61-12) A2, P for

neraction = 39

Abbrevations: CL confidence imerval; CKD, chronk kidney descase; ¢GFR, estimated glomerular filtration rate; stage [ CKD, ¢GFR 30 to
59 mifmin per 1.73 m".

*Event rates for 70 patients with stage IV CKD assigned to apivaban (n = 31) versus aspirin (n = 39), respectively: pramary events 0% per
year (n = ) versus 5% per year (n = 2), major hemorehage 3.0% per vear(n = 1) versus 2.5% per year (n = 1), mnd death 9.1% per year(n = 3)
versus 74% per year (n = 3),

tMost (959%) were ischemic strokes



Updated EHRA Practical Guide on NOACS (Heidbuchel et al, Europace 2015)
Approved European labels for NOACs and their dosing in CKD Bk

Dabigatran Apixaban Edoxaban Rivaroxaban
Fraction renally excreted  80% F 02 Sl 50%™ 35%
of absorbed dose
Bioavailabily 3-T% SO0% 62%""' 66% without food
Almost 100% with
food
Fraction renally excreted 4% 12-29%32-%8 E ¥y Sad 3%
of adminigtered dose
Approved for GQl> ... > 30 mUmin >15 mUimn > 15 mlimin > 15 mU/min
Dosing recommendaticn  CrQl > 50 mUmirx no adjustment Serum creatnine > 1.5 mgidl: no CrCl > S0 mUmine  CrCl > 50 mUiminc
(ie. 150 mg BID) adustment (e 5 mg BID)* Mo adjustment no adpastment
Dosing if CKD When CrCl 30-49 mLimin, 150 mg
BID & possble (SmPC) bt 110 mg
BID should be cormdered (a3 per
ESC guidelines)’
Note: 75 mg BID approved in US only™
i CrCl 15-30 mlimn
i CrCl 3049 milimin and other orange
factor Toble & :
Not recommended if

Redh contra-ndcated not recommended. Orange: reduce dose s per label Yellow: consider dose reduction ¥ two or mare ‘ydlow' factors are present (see also Table &)
CXD, chronic kidney dacase;, CrCl crestinne desrance: BID, taice a day, O0, once duily, SmPC susmary of product characterstics.

"The SePC specifies dose reduction from 5 1o 2.5 mg BID If two of Beee criteria are fuliliod age > 20 yours, woght <60 kg serum creatinne > 1.5 mg/dl

"FOA provided 3 bownd waming that ‘edoxaben thould not be used i patients with CrCL > 95 mUimin” EMA advized that ‘edoxaban should only be used in patients with high CrCl
or 2 crdddl evakation of the ndvidal thrombo-embolic and bleoding risk because of & trond towards reduced benefit compared 1o VKA

“No EMA indication. FDA recommendation based on PEs. Carelully weigh risis and benefits of this ipproach. Note that 75 eng capsubes are not avaiable on the European market
for AF inScation




ESC 2012 focused update: QA
NOACs in patients with renal impairment
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14N EDITION 2018

Recommendation Class Level

Baseline and subsequent regular assessment of renal
function (by CrCl) is recommended in patients following
initiation of any NOAC, which should be done annually but
more frequently in those with moderate renal impairment
where CrCl should be assessed 2-3 times per year

lla

NOACSs (dabigatran, rivaroxaban, and apixaban) are not
recommended in patients with severe renal impairment
(CrCl <30 mL/min)

Camm AJ et al. Eur Heart J 2012;33:2719-47



2014 AHA/ACC/HRS Guideline for QA
the Management of Patients With
Atrial Fibrillation: Executive Summary

A Report of the American College of Cardiclogy/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm Society

Developed in Collaboration With the Soclety of Thoracic Surgeons

Dose Selection of Oral Anticoagulant Options for Patients With Nonvalvular AF and CKD

T
ABLE ¥ (Based on Prescribing Information for the United States)*
Renal Function Warfarin (92) Dabigatrant (74) Rivaroxabant (75) Apixabant (76)
Normal/mild impaimment Dose adusted for 150 mg BD 20 mg QD with the evening meal 5.0 or 2.5 mg BIDY
™R 20-30 (CrQl > 30 mi/min) (CQ 50 mi/en)
Noderate imparment Dose adusted for 150 mg BD 15 mg QD with the evening meal 5.00r 2.5 mg BID:
MR 20-30 (CrQ 30 mi/man) $CCL 3050 mi i)
Sewere mparment Dose adusied for 75 mg BID 15 mg QD with the evening meal No recommendation
NR 20-304 (CrCL 1530 miLmin) (CeQL 15-30 mil/'min) See Section 4.2.2.2 in the full-text gudebney
End-2age OXD net Dese adusied for NOt recommendedy NOT recommended™ NO recommenda tion.
on dalysis NR 20-304% CrCl <15 mi/min) (Gl <15 miL/min) See Section 4.2 2.2 in the full-text gudebre"
End-2age CKD on dalyss Dose adusted for Not recommendedy Not recommended” No recommendation.
MR 20-3.04 (CrCl <15 ml /min) (Gl <15 mi i) Sew Section 4.2.2.2 in the ful-text guadelirnt »




Chronic kidney disease in patients with cardiac
rhythm disturbances or implantable electrical
devices: clinical significance and implications for
decision making-a position paper of the European
Heart Rhythm Association endorsed by the Heart
Rhythm Society and the Asia Pacific Heart
Rhythm Society

Giuseppe Boriani (Chair, Italy)®, Irina Savelieva (Co-chair, UK),
Gheorghe-Andrei Dan (Romania), Jean Claude Deharo (France), Charles Ferro (UK),
Carsten W. Israel (Germany), Deirdre A. Lane (UK), Gaetano La Manna (Italy),

Joseph Morton (Australia), Angel Moya Mitjans (Spain), Marc A. Vos
(The Netherlands), Mintu P. Turakhia (USA), and Gregory Y.H. Lip (UK) Europace (2015) 17, 1169-1196
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4. Patients with AF and associated CKD have a high risk of stroke and
thromboembolism, as well as major bleeding, and these risks are
particularly high in patients with renal replacement therapy,
whether dialysis or renal transplantation. In patients with CKD,
choice and monitoring of thromboprophylaxis deserves special
clinical surveillance.

¢ All the NOACs have a degree of renal excretion, and should not be
used where severe renal impairment (creatinine clearance <25-
30 mL/min) is evident. In this setting, warfarin is at present time the
anticoagulant of choice.

e The SAMe-TT,R; score can be considered to identify patients less
likely to achieve good TTRs while on VKAs, who should be targeted
for more regular review and follow-up, with additional efforts (eg.
education) to improve the TTR.



Oral Anticoagulant Therapy in Atrial Fibrillation
Patients at High Stroke and Bleeding Risk

Tatjana S. Potpara®®, Gregory Y.H. Lip™“*

PROGRESSIN CARDIOVASCULAR DISEASES 58 (2015) 177-194

Patient already taking a VKA?

!
}O l YES |

l l Labile INR TTR>70%,
(TTR<70%) patient
SAMe-TT,R, S2 SAMe-TT,R, >2 satisfied
l l with VKA
VKAs NOACs l
(or NOACs) VKkAs
Component Points
S Sex (female) 1
A Age (<60 years) 1
Me Medical history* 1
T Treatment (interacting drugs, e.g., 1
amiodarone)
T Tobacco use (within 2 years) 2
R Race (non-Caucasian) 2

*More than two of the following: hypertension, diabetes mellitus, coronary artery disease/myocardial infarction,
peripheral arterial disease, congestive heart failure, previous stroke, pulmonary disease, and hepatic or renal disease.
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Conclusions:

1. Patients with AF and CKD taking OAC have increased rates of
stroke and bleeding compared with non-CKD patients,
irrespective of the OAC type (VKAs or NOACs)

2. Benefits of OAC are evident for patients with a non-end-stage
CKD, and NOACs broadly offer additional net clinical benefit
over VKAs in these patients

3. More data are needed to guide the use of OAC in patients
requiring RRT. Whilst available data suggest that these patients
may benefit from VKAs, experience with NOAC is lacking

4. Patients with advanced CKD taking OAC require close and
regular clinical follow-up and monitoring of renal function, and
achieving a good TTR in CKD patients taking VKA is essential.



