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Patients with AF in the real world have
a high proportion of comorbidities

EgLoNI:yairt o E— REﬁII;I’jSE- EORPH PRE:;ER-
Patients (n) 978 1035 10523 3049 7243
Mean age years) | 650 | 670 | 66 | ess | 715
KD orrenal ailure %) | sz | ozm | age | 2w | 2o
Heartfailre () | 264 | e | w8 | a5 | 213
Hypertension (%) 63.4 68.9 72.2 70.9 72.0
CAD (%) 31.6 26.8 32.3 36.4 234
Prior stroke / TIA (%) 4.2/2.9 3.7/21 6.1/2.8 6.4/4.1 8.4 /NR
Egﬁg’s‘iig;data 2003-2004 2004-2006 2009-2010 2012-2013 2012-2013

* First detected AF cohort; ** CKD; *** Renal failure NR, not reported
Nieuwtaat R et al. Eur Heart J 2005;26:2422-2434; Nabauer M et al. Europace 2009;11:423-434;
Steg P et al. Heart 2012;98:195-201; Lip G et al. Europace 2014; 16:308-319; Kirchhof P et al. Europace 2014;16:6-14.
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1 e =
20 -
CHA,DS,-VASc Score 1e
Congestive heart failure/ 1
LV dysfunction 16 - 15_-2
Hypertension g 14 -
Age >75 yrs %I’g 12 -
ol 9.8 96
Diabetes mellitus 1 xy 10 1 SR
Bl
Stroke/TIA/TE 2 o S 6.7 6.7
K il I
Vascular disease (prior myocardial W
infarction, peripheral artery disease 1 4 - 3.2 4.0
or aortic plaque) 2.2
2 - 1.3
Age 65-74 yrs 1 0 H
0
Sex category (i.e. female gender) 1 o 1 2 3 4 5 6 7 8 9
Maximum score 9 CHA,DS,-VASc M=

2012 ESC Guideline.
2014 AHA/ACC/HRS Guideline.
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HAS BLED Score
Abnormal kidney function is defined as the

Hypertension (SBP > 160 mmHg) 1 presence of chronic dialysis or renal
transplantation or serum creatinine 2200

Abnormal renal and liver function umol/L. o _

(1 point each) lor2 Abnormal liver function is defined as chronic
hepatic disease (e.g. cirrhosis) or biochemical

Stroke 1 evidence of significant hepatic derangement
(e.g. bilirubin > 2 x upper limit of normal, in

Bleeding 1 association with AST/ALT/ALP > 3 x upper
limit normal, etc.).

Labile INR 1 Bleeding refers to previous bleeding history
and/or predisposition to bleeding, e.g.
bleeding diathesis, anaemia, etc.

Eldery (age > 65 years) @ Labile INRs refers to unstable/high INRs or
poor time in therapeutic range (e.g. < 60%).
Drugs/alcohol use refers to concomitant use

Drugs or alcohol (1 point each) 2 of drugs, such as antiplatelet agents, non-
steroidal anti-inflammatory drugs, or alcohol

Maximum score 9 abuse, etc.

2010 ESC Guideline
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Atrial fibrillation

Valvular AF* Yes
l No (i.e., non-valvular AF)
Yes . .
—— <65 years and lone AF (including females) Non-valvular AF
l No : absence of rheumatic
MS, mechanical or
Assess risk of stroke bioprosthetic heart valve,
CHA,DS,-VASc score or mitral valve repair

I
|
1
2014 AHA/ACC/HRS /
Oral anticoagulant therapy

No antithrombotic therapy «— I i i

Oral anticoagulant ! !
Assess bleeding risk

Aspirin
(HAS-BLED score)
Consider patient values and
preferences

. | : :
v A4 v
No antithrombotic
theropy NOAC

Antiplatelet therapy with ASA plus clopidogrel or — less effectively — ASA only, should be considered in patients who refuse any OAC
or cannot tolerate ant|coagulat|on for reasons unrelated to bIeedlng If there are contraindications to OAC or antiplatelet therapy, left

! NOACs are considered to be preferentially indicated in Asians. \ea" 2012:33:2719-47
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Drug-drug interaction
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Age-related Organ Changes
Affecting Drug Pharmacokinetics

PHYSIOLOGICAL CHANGE PHARMACOLOGICAL CONSEQUENCE

GASTROINTESTESTINAL TRACT
Stight increase in gastnc pH

Delaysd gastnc emptying . Di /aila il H-sensitive drug‘;é 3

Reduced spianchnic blood flow

Decreased absorption surface <

Decreased mobi ‘y

BODY COMPOSITION AND DRUG DISTRIBUTION

I(rrflr;gise?dbggsggtslor S £ |can Increased V, and increased half-life of lipophilic drugs

¥
10-15% decrease in total water Decreased V,and increased plasma concentration of‘pi/drophilic drugs

-10% decrease in serum aIburffin In,&ased free fraction in plasma of high'%'rptein-bwnd acidic drugs

Stable or increased al-acid glycoprotein

30-50% decrease in blood flow

20-40% decreased hepatocyte functional mass

Modified architecture

Decreased renal blood flow Impaired el

Decreased glomerular filtration rate

Changes in tissue histology

Andreottii F, et al. Eur Heart Journal 2015; 36:3238-3249
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Oral Anticoagulation for the Elderly

REPOSI: Prospective observational study in Italian elderly patients (> 65 years)
(2012-2014)

Patients at high thromboembolic risk
m OAC + AP OAC = AP ® None

Internal medical and geriatric wards

= Mean age: 82 (76-86) 100 - 67 — Over treated
90 L ™ (6.8%)
= CKD: —29%
_ 80 —
= —99 % of patients had a CHA,DS,-VASc . ESC
. ) 70 ——— 41 — | guideline-treated
score >2 (high risk) (40.9%)
= Internal medical and geriatric wards 60 1 4
“ Under-treatment associated with: o0 -
40 -
= all-cause deaths
(OR 2.30, 95% CI 1.32, 4.02, p=0.003) 30 - | Undertreated
52.3%
= CV deaths 20 - ( )
(OR 2.88, 95% CI 1.13, 7.39, p=0.027) 10 -
O .

AF, atrial fibrillation; AP, antiplatelet; OAC, oral anticoagulant; SE, systemic embolism

Yiin GSC, et al. Circulation. 2014; 130:1236-44, Proietti M. et al. Clin Res Cardiol 2016 May 31
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Oral Anticoagulation for the Elderly

AGE IN NOAC-RCTs

RELY ROCKET ENGAGE ARISTOTLE
n=18 113 n=14 264 n=21 105 n=18 201
Median age 72* 73 72 70
(years)
<65 years 16% 26% 30%
56%
65—74 years 44% 34% 39%
275 years 40% 44% 40% 31%
of which 280
0,

years NR NR NR 13%

*Mean age, RCT : randomised controlled trial

Eikelboom et al. Circulation. 2011; 123:2363-2372; Halperin et al. Ciculation 2014; 130(2): 138-46;
Patel et al. N Engl J Med 2011;365:863-91; Kato et al. abstract, Circulation 2014; 130: A16612;
Giugliano et al. N Engl J Med 2013;369:2093-104; Halvorsen et al. Eur Heart J 2014;35(28): 1864-72. Granger et al. N Engl J Med 2011;365:981-92.
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Efficacy and Safety of NOACs vs
Warfarin by Age

Stroke or SE
. . TP . . . 0057 e pgeors
P> The risk of stroke in atrial fibrillation increases with age u s
O 004 T
»  Warfarin is particularly underused in elderly patients % e 001
2 003
@
5 0027
]
T 0017
14

Age distribution in ARISTOTLE?!? o ; o M o 0

Months since randomization

39% o ISTH Major Bleeding
£
E 0.14 — — et
5 o2+ — ﬁf;“
"Q: 0.10 - Prae Q001
[
£ 008
E oo
%) —
N 0.02 —
% e
& oo : ‘ )
g 0 6 12 18 24 Kl
Months since randomization
<65yrs 65-74 yrs 2 75yrs ICH
n=18,201 005 .
Range 19-100yrs e
004~ e
S Pralue <0.001
> 2,436 patients (13%) were 280 yrs s 003
8 002
v}
4
00 —/—”—fr_/_
Halvorsen S et al. Eur Heart J 2014.35(28):1864-72 000 - , :
Hyleket EM al. Circulation 2007;115:2689-96 0 6 12 18 A 3
Waldo AL et al. / Am Coll Cardiol 2005;46:1729—36 Months since randomization
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Efficacy and Safety of NOACs vs
Warfarin by Age

Stroke/SE

Age | Pooled NOAC | Pooled warfarin Relative risk p

(yrs) events events (95% CI) interaction

<75 496/18073 578/18004 : © ; 085(0.73-0.99) .
275 415/11188 532/11095 —Q— 5 0.78 (0.68—0.88) '
I I I
0.5 1.0 2.0

Favours NOAC = » Favours warfarin

Major bleeding

Age | Pooled NOAC | Pooled warfarin Relativerisk | p
(yrs) events events (95% CI) interaction
<75 1317/18460 1543/18396 —0— . 0.79 (0.67 — 0.94) 028
>75 1328/10771 1346/10686 | o — 0.93 (0.74-1.17) '
| | |
05 1.0 2.0
Favours NOAC =« > Favours warfarin

Efficacy analyses performed in ITT population; safety analyses in safety population

Dabigatran 150 mg BD only; Rivaroxaban 20 mg OD; reduced to 15 mg OD in selected patients;

Apixaban 5 mg BD; reduced to 2.5 mg BD in selected patients; Edoxaban 60 mg OD; reduced to 30 mg OD in selected patients
Cl, confidence interval; ITT, intent-to-treat; NOAC, non-vitamin K antagonist oral anticoagulant.

Ruff CT, et al. Lancet 2014;383:955-62.
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Elderly Patients > 75 yrs

Risk of stroke or systemic embolism in atrial fibrillation studies

Elderly Population aged275

Total Population (all ages)

VKA Peto Odds Ratio
510 OS] @A Bl O S T A R0,

Peto Odds Ratio
L g e T L

DOAC VKA

r=S

Peto Odds Ratio
— Eveats: Total EuantsTetal Leto

Peto Odds Ratio
e e e e e B086,

52l e o o o o

| 1.1.1Dabigatran 150mg vs VKA 2.1.1 Dabigatran 150mg vs VKA
1 Redy 69 2466 101 2423  0.66(0.49,0.90) t Bibr 1048 0 58 162  0.14[0.00,7.29) *
] Subtotal (95% CI) 2466 2423 0.66[0.49, 0.90] Petro 0 169 0 70 Notestiable
1 Re-ly 134 6076 202 6022  0.65(0.53,0.81] !
1 Subtotal (95% CI) 6303 6154  0.65[0.52,0.81]
L Heterogeneity: Chi* = 0.57, df = 1 (P = 0.45); P = 0%
1.1.2 Dabigatran 110mg vs VKA ;::13::‘ gatran oo e V(I)(A 46 1 62 0.18(0.00,9.22) ¢
Re-ly 87 2349 101 2423  0.88(0.66, 1.18) 49 10.00,:9.£4] =
Subtotal (95% CI) 2349 2423 0.88 [0.66, 1.18) Re-ly 183 6015 202 6022 0.90[0.74, 1.11) ’
Subtotal (95% CI) 6061 6084  0.90[0.74,1.10]
Heterogeneity: Chi? = 0.66, df = 1 (P = 0.42); I* = 0%
2.1.3 Rivaroxaban vs VKA
1:1:3 Rivaroxaban.vs VKA J-Rocket AF 1 637 22 637  050(0.25,101) |
Rocket-AF 125 3082 154 3082  0.80(0.63,1.02)
Subtotal (95% C1) Ty 3082 0.80[0.63.1.02] Rocket-AF 269 7081 306 7090  0.88(0.74, 1.03]
ki ok Subtotal (95% CI) 7718 7727 0.85[0.72,1.00]
He ity: Chi? = 2.31, df = 1 (P = 0.13); ' = 57%
R I g A L B b e ——
I 1.1.4 Apixaban vs VKA 2.1.4 Apixaban vs VKA
I Asistotie 79 2850 109 2828  0.71[0.53,0.95) S Avistotle 212 9120 265 9081  0.79(0.66,0.95)
Avistotie-J 0 45 2 23 005[0.00,095 H—————— Avistotie-J 0 74 3 74  013[0.01,129 &
1 Subtotal (95% Cl) 2895 2851 0.70(0.52, 0.93] R Subtotal (95% CI) 9194 9155  0.78(0.65, 0.94] <&

I Heterogeneity: Chi* = 3,10, df = 1 (P = 0.08); I = 68%

Engage-AF-Timi 48 138 2848 166 2820 0.81[0.65, 1.03]

Heterogeneity: Chi* = 2.37, df = 1 (P = 0.12); P = 58%

2.1.5 Edoxaban 60mg vs VKA

Subtotal (95% C) 2848 2820 0.81[0.65,1.03) E(‘::_? ; fgf g f:; °'3;J'°'°5: 1.85)
Edox-P2A 0 8 0o 75 Not estimable
Engage-AF-Timi 48 206 7035 340 7036  0.87(0.74,1.01) ’
Subtotal (95% CI) 7481 7491 0.86[0.73,1.01]
Heterogeneity: Chi® = 1.23, df = 1 (P = 0.27); I = 19%

1.1.6 Edoxaban 30mg vs VKA 2.1.6 Edoxaban 30mg vs VKA

Engage-AF-Timi 48 184 2806 166 2820  1.12(0.90, 1.39] ! Edox P2 1 235 4 251 032[0.05,1.85] *

Subtotal (95% ClI) 2806 2820 1.12[0.90, 1.39) Edox-J 0 131 0 129 Not estimable
Edox-P2A 0o 79 0o 75 Not estimable
Engage-AF-Timi 48 389 7034 340 7036  1.15(0.99,1.34)
Subtotal (95% CI) 7479 7491 1.14[0.98,1.33]

01 02 05
Favours DOAC

2

Favours VKA

ity: Chi? = 2,04, df = 1 (P = 0.15); I = 51%

o'

Manuj Sharma et al. Circulation. 2015;132:194-204
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Elderly Patients > 75 yrs

Risk of major bleeding

Elderly Population aged275 Total Population (all ages)
DOAC VKA Peto Odds Ratio Peto Odds Ratio DOAC VKA Peto Odds Ratio Peto Odds Ratio

Study or Subgrou Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI Study or Subgroup _____Events Total Events Total Poto, Fixed, 95% CI P % Cl|

1.3.1 Dabigatran 150mg vs VKA 2.3.1 Dabigatran 150mg vs VKA Mlig‘-“

Pooled Recover Studies 8 231 10 262 0.90 [0.35, 2.32) Bibr 1048 1 s8 2 e 0.54 (0.06, 5.33)

Re-y 227 2145 188 2088 1.200.98, 1.46) Petro 0 169 o 70 Not estimable

Subtotal (95% Cl) 2376 2350 1.18 [0.97, 1.44) Re-y 399 6076 421 6022 0.94 (0.81, 1.08)

Heterogeneity: Chi* = 0.32,df = 1 (P = 0.57); I = 0% Recover | 20 1273 24 1266 0.83 [0.46, 1.50)

Recover II 15 1280 22 1288 0.69 [0.36, 1.31)
Subtotal (95% CI) 8856 8708  0.92(0.80, 1.05)
Heterogeneity: Chi* = 1,16, df = 3 (P = 0.76). ' = 0%

1.3.2 Dabigatran 110mg vs VKA 2.3.2 Dabigatran 110mg vs VKA

Re-ly 187 2026 188 2088  1.03(0.83,127) ! Bibr 1048 0 4 2 62 0.17(001.288)

Subtotal (95% CI) 2026 2088 1.03[0.83,1.27) Re-ly 342 6015 421 6022 0.80 (0.69, 0.93) !

Subtotal (95% CI) 6061 6084 0,80 [0.69, 0.93]
Heterogencity: Chi* = 1.14,df = 1 (P = 0.28). I = 13%

1.3.3 Rivaroxaban vs VKA 2.3.3 Rivaroxaban vs VKA

Einstein-DVT 3 215 5 223 0.62[0.15, 2.52) Einstein-OVT 14 1718 20 1711 0.70{0.35, 1.37) T

Einstein-PE 5 440 23 401 024[0:11:081) e Einstein-DVT dose study 1135 2 137 0.52 (0.05, 5.03)

J-Rocket AF 14 206 10 207 1.43(0.63, 3.26) e Einstein-PE 26 2412 52 2405 0.51(0.32,0.79) e

Rocket-AF 203 2688 179 2702  1.15[0.93,1.42] ’ J-Rocket AF 25 639 0 639 083048 1.42] .

Subtotal (95% CI) 3549 3533 1.04 [0.86, 1.26) Rocket-AF 395 7111 386 7125 1.03 (0.89. 1.19) ,

Heterogeneity: Chi? = 16.54, df = 3 (P = 0.0009); I* = 82% Subtotal (95% CI) 12015 12017 0.94[0.82,1.07)
e ey ——— i 'HNUBMF;M";%_________________________l
i 1.3.4 Apixaban vs VKA 2.3.4 Apixaban vs VKA I
1 Amplity 4 398 16 370 0.27 (0.11, 0.66) Amplify 15 2676 49 2689 0.34 (0.21, 0.56) ——— I
I Adistotie 151 2836 224 2819 0.65(0.53,081) !— Adistotie 327 9088 462 9052  0.70(0.60,0.80) | I

Subtotal (95% Cl) 3234 3189 0.63(0.51,0.77) Aristotie-J o 7 175 0.14 (0.00, 7.20) I
1 Heterogeneity: Ch? = 3.60, df = 1 (P = 0.06); I’ = 72% Botticeli-DVT 1 128 0 126 7.27(0.14, 366,66) *

1 Subtotal (95% CI) 11963 11942 0.66[0.58, 0.76) 3 1
1 Heterogeneity: Chi® = 9.35, df = 3 (P = 0.03); I’ = 68% 1
h-ﬁs-s?do-u?on-eo-mg-vs-VK-A----------------------- '-------'!!I!MHMgTsM----------------------- p———— ]

Engage-AF-Timi 48 214 2848 257 2820  0.81(0.67,0.98) ! Edox P2 1 2% 125  1.07(0.07,17.16)

Subtotal (95% Cl) 2848 2820 0.81[0.67, 0.98] Edox-J 2 13 0 125 7.17(045,115.25] r

Edox-P2A 0 8 2 75 0.12(0.01,202)

Engage-AF-Timi 48 418 7012 524 7012 0.79[0.69, 0.90] |
Hokusai-VTE 56 4118 66 4122 0.85[0.59, 1.21] —
Subtotal (95% CI) 11574 11584  0.79(0.70, 0.90) *
Hoterogeneity: Chi* = 4.30,df =4 (P = 0.37), I’ = 7%

1.3.6 Edoxaban 30mg vs VKA 2.3.6 Edoxaban 30mg vs VKA

Engage-AF-Timi 48 121 2806 257 2820  0.46[0.38.057) !' Edox P2 0 235 1 250 0.14(0.00,7.26)

Subtotal (95% CI) 2806 2820  0.46[0.38,0.57) Edox-J 0 130 0 125 Not estimable

Edox-P2A o 79 2 7 0.13(0.01, 2.04)
Engage-AF-Timi 48 254 7002 524 7012 0.48(0.42.0.56) !
Subtotal (95% C1) 7446 7462 0.48[0.41,0.55)
" ’ . . . L geneity: Chi* = 1.24, df = 2 (P = 0.54);, I = 0% " . " " y ’
0.1 02 05 2 5 10 01 02 05 2 5 10
Favours DOAC Favours VKA Favours DOAC Favours VKA

Manuj Sharma et al. Circulation. 2015;132:194-204
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ARISTOTLE > 80 years

» 2,436 patients (13%) were >80 years of age in ARISTOTLE

Apixaban Warfarin HR (95%Cl) P
: Major Bleeding - 0.11 :
: Age<80 260 (1.93) 366 (2.78) - 0.70 (0.60, 0.82) I
I Age 280 67 (3.55) 96 (5.41) —_— 0.66 (0.48, 0.90) :
U o o o o e e S S S N SN SN BN SN BN NN BN NN BN SN BN SN BN SN BN NN BN BN BN BN RN S R S ) N N N N N R R S
All bleeding - 0.43
Age<80 1964 (17.0) 2558 (24.4) " 0.71 (0.67, 0.76)
Age 280 392 (26.4) 502 (37.4) - 0.73 (0.64, 0.83)
: Intracranial Bleeding 0.63 :
: Age<80 43(0.32) 98 (0.73) —— : 0.43 (0.30, 0.62) :
I Age280 9 (047) 24 (1.32) -_— 063 (017, 0.77) 1
U o o o o e S SN S N SN SN BN SN BN NN BN N BN NN BN SN SN BN BN SN BN BN BN B RN R R e S N S N S N S NN S BN S BN S N B N A S
Stroke/Systemic Embolism 0.94
Age<80 179 (1.23) 225 (1.55) - 0.79 (0.65, 0.96)
Age 280 33 (1.53) 40 (1.90) A 0.81 (0.51, 1.29)
All-cause Mortality 0.18
Age<80 452 (3.03) 507 (3.42) - 0.88 (0.78, 1.00)
Age 280 151 (6.86) 162 (7.44) —- 0.93 (0.74, 1.16)
HR

Especially elderly patients NOAC drugs have some advantages compared
to VKA, e.g. less drug-drug interactions with concomitant medication and
a more favorable risk-benefit ratio mostly driven by the reduction of

bleeding. -
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Expert Comment
- NOAC and Age -

@ European Heart Journal (2017) 38, 860-868 REVIEW

FURCFEAN doi:10.1093/eurheartj/ehw069

*QCIETY OF

Prevention

Choosing a particular oral anticoagulant and dose
for stroke prevention in individual patients with
non-valvular atrial fibrillation: part 2

First choice In patients older than 75 years, we suggest Apixaban 5mg
twice daily [2.5mg if > 2 of the following: age > 80 years, body weight <
60 kg, or creatinine > 1.5 mg/d| (133 umol/L)]

Second choice Dabigatran 110 mg twice daily, rivaroxaban 20 mg once daily, or edoxaban
60 mg once daily

Diener HC, et al. Eur Heart J 2017;38:860-868
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Di s b )
— Dig i
| o: 1. Renal Infarction, left
— LOS{2. Persistent AF
3. Hypertension
4. CKD (CrCL 45 mL/min) .
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CKD Increases the Risk of Stroke, Bleeding
and All-cause Death in AF Patients

Danish registry (1997-2008)

REFERENCE: NVAF PATIENTS WITH NO RENAL DESEASE (n=127 884) HR (95% CI)*
STROKE /SE

Non-end-stage CKD {1 1.49 (1.38; 1.59)
CKD requining renal replacement therapy —[— 1.83 (1.57; 2.14)
Non-end-stage CKD 13 2.24 (2.10; 2.38)
CKD requining renal replacement therapy —{— 2.70 (2.38; 3.07)

DEATH FROM ANY CAUSE
Non-end-stage CKD r 2.37 (2.30; 2.44)

CKD requining renal replacement therapy T 3.35(3.13; 3.58)

* Adjusted for baseline characteristics
127864 NVAF patients with no renal disease; 3587 patients with non-end stage CKD;
901 patients with CKD requiring renal replacement therapy

Olesen et al. N Engl J Med 2012;367:625-35
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Absorption and Metabolism

Dabigatran Rivaroxaban
esterase-mediated

t, = 5-9h (young)
3 11-11!; (glq_eﬁv\)
V4

Bio-availability:
66% (without food) /
~100% (with food) i

Edoxaban

Bio-availability 62%

Heidbuchel H, et al. Eurpace 2015 EHRA Practical Guide
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Estimated Drug Half-lives in
Different Stages of CKD

Dabigatran Apixaban Edoxaban Rivaroxaban
CrCl >80 mUmin 12-17 K 12h 10-14 K 5-9h (young)
11-13 h (elderly)

CrCl 50-80 mL/min ~17h™2 ~146 h'* ~86h" ~87h'®

CKD Stages | and | (+50%) (+16%) (+ 325%™ (+44%)"*
L CCl30-50mUmn  ~19KZ T ~7sh - N YT ~90h
| CKD Stage (4320%) (+29%) (+74%)°™C (+52%)% i
B I e e ) T I YT 11

CKD Stage IV (4530%) (+44%) (72%)""C (+64%)'%

CrCl <15 mUmin No data - - -

CKD Stage V; off-dialysis (+36%) (+93%)°™C (+70%)"

CKD, chronic kidney disease; CrCl, creatinine clearance.

CrCL = (140-age) X weight (Kg) X [0.85 if female] X serum creatinine (mg/dL)

WONKWANG UNIVERSITY @




Incidence of Renal Impairment
in NOAC Trials

RE-LY ARISTOTLE ROCKET-AF ENGAGE-AF
(Dabigatran)1® (Apixaban)26 (Rivaroxaban)3’ (Edoxaban)48
Renal clearance 85% ~27% ~33%
CrCl (mL/min) NUMBER OF PATIENTS IN TRIAL
>80 n = 5844 (33%) n = 7518 (41%) n=11277 (79%) 11 331 (80.5%)
; (>50 mL/min)
>50-80 n = 8553 (48%) n = 7587 (42%) CrC1 250 mL/min
i.__ ____________________________________________________________________________ .___I
: <50 n = 3554 (20%) n = 3017 (17%) n = 2950 (17%) 2740(19.5%) :
1
[
E)gcTu.smn <30 mL/min <25 mL/min <30 mL/min <30 mL/min
criteria

*Direct renal excretion as unchanged active substance;
T Figures based on patients randomized to the approved higher-dose edoxaban regimen vs warfarin
CrCl, creatinine clearance; NOAC, novel oral anticoagulant

1. Dabigatran SmPC; 2. Apixaban SmPC; 3. Rivaroxaban SmPC; 4. Edoxaban SmPC; all SmPCs available at http://www.ema.Europa.eu;
5. Hijazi et al. Circulation 2014; 129:961-970; 6. Hohnloser et al. Eur Heart J 2012;33:2821-30; 7. Foxx et al. Eur Heart J 2011;32:2387-94;
8. Bohula et al. Circulation 2016; 134:24-36;
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http://www.ema.europa.eu/

Renal Function : Meta-analysis

(RELY, ROCKET AF, ARISTOTLE, ENGAGE AF-TIMI
48)

Stroke or Systemic Embolic Events

Pooled NOAC Pooled warfarin RR (95% Cl) Pinteraction
(events) (events)
Creatinine clearance (mL/min)
<50 249/5539 311/5503 & 079 (0-65-0-96)
50-80 405/13055 546/13155 ———— 075 (0-66-0-85) } 012
=80 256/10626 255/10533 < 0-98 (079-1-22)
Major Bleeding
Pooled NOAC Pooled warfarin RR (95% CI) Pinteraction
(events) (events)
Creatinine clearance (mL/min)
<50 514/4376 620/4346 & 0-74 (0-52-1-05)
50-80 1104/10139 1174/10228 — T 0-91 (076-1-08) } 0-57
=80 625/8681 672/8595 < 0-85 (0-66-1-10)

Ruff CT, et al. Lancet 2014;383:955-62.
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Apixaban - ARISTOTLE

- Outcomes According to Renal Function -

APIXABAN
PR 5 mg BID* WARFARIN HAZARD RATIO P VALUE FOR
(95% CI) INTERACTION
% / yr (no. of events)
STROKE /SE 0.71
>80 mL/min? 0.99% (70) 1.12% (79) —H—
- = >50:80 mL/min®__ | __1.24%(87) __1__1 1.69% (116) __ | _ o s B el -
1
I | <50 mL/minc 2.11% (54) 2.67% (69) — I i
L -
MAJOR BLEEDING 0.03
>80 mL/min2 1.46% (96) 1.84% (119) ——
>50-80 mL/min® 2.45% (157) 3.21% (199) —1—
r I
I | <50 mL/minc 3.21% (73) 6.44% (142) 1 i
be—————————————————————m———m e m e mm =  p— i e —— p—— p P —
0.25 0.5 1.00 2.0
< >
Apixaban better Warfarin better

*n=7518 (41%); n=7587 (42%); °n=3017 (17%).

Results were consistent regardless of methods for GFR estimation.

Patients with severe renal insufficiency [serum creatinine >2.5 mg/dL (221 umol/L) or calculated creatinine clearance <25 mL/min] were
excluded from the trial.

Cl, confidence interval

*Refer to SmPC for specific dose reduction criteria

Hohnloser et al. Eur Heart J 2012;33:2821-30
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Apixaban - ARISTOTLE

- Outcomes in Elderly Patients(> 75 years) by Renal Function -

COCKROFT- | ﬂ’;’ﬁéﬁ' WARFARINS  HAZARD RATIO | P VALUE FOR
GAULT(eGFR) | ™ (95% CI) INTERACTION
% / yr (no. of events)
STROKE /SE 0.50
>80 mL/min 597 1.41 (8) 2.16 (11) O '
>50-80 mL/min | 2922 |  1.45 (39) 1.70 (45) e
>30-50 mL/min | 1906 | 1.74 (28) 2.69 (44) et
<30 mL/min 222 1.70 (3) 5.57 (9) ) :
MAJOR BLEEDING 0.16
>80 mL/min 596 | 2.10 (11) 3.39 (15) 00—
>50-80 mL/min | 2912 | 3.53(85) 4.45 (104) —
>30-50 mL/min | 1898 | 3.32 (47) 6.27 (87) !
<30 mL/min 221 4.64 (7) 13.4 (17) O
0.I08 0.1l25 O.I25 0.I5 1.60 5
- =

*Refer to SmPC for specific dose reduction cirteria; Apixaban better  Warfarin better

Patients with severe renal insufficiency [serum creatinine >2.5 mg/dL (221 umol/L) or calculated creatinine clearance <25 mL/min] were excluded
from the trial.

Halvorsen S, et al. European Heart J 2014;35:1864-1872.
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Recommended NOAC Dose
in Different Stages of CKD

WONKWANG UNIVERSITY

Creatinine clearance (CrCL) Apixaban Rivaroxaban Dabigatran Edoxaban
Normal renal function 60mg QD
CrCL 2 80mL/min Smg BID With caution
2.5mg BID 20mg QD 150mg/110mg BID
Mild renal impairment (2 of three criteria;
50mL/min S CrCL < 80mL/min age > 80 years, 60mg QD
______________________________ weight<60kg, _ _ _ e
Moderate renal impairment ErESUnne = 1.2
30mL/min £ CrCL <50mL/min igielt) 15mg QD 110mg BID
__________________________________________________________________________ 30mg QD-
Severe renal impairment 2.5mg BID 15mg QD
15mL/min € CrCL < 30mL/min @12 H|= AMIgio| With caution s (Bl P el 7



Expert Comment
= NOACs and Renal Impairment -

@ European Heart Journal (2017) 38, 860-868 REVIEW

FURCFEAN doi:10.1093/eurheartj/ehw069

*QCIETY OF

Prevention

Choosing a particular oral anticoagulant and dose
for stroke prevention in individual patients with
non-valvular atrial fibrillation: part 2

First choice Patients with AF and stage III CKD (creatinine clearance 30-49 mL/min)
may be treated with apixaban 5mg twice daily [2.5mg if > 2 of the
following: age > 80 years, body weight < 60 kg, or creatinine > 1.5 mg/d|
(133 umol/L)], rivaroxaban 15 mg daily, or edoxaban 30 mg once daily

Second choice Dabigatran 110 mg twice daily

Not recommended  Dabigatran 150 mg twice daily, rivaroxaban 20 mg once daily,
or edoxaban 60 mg once daily

Diener HC, et al. Eur Heart J 2017;38:860-868
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