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Case-Based Tutorial
(Practical Issues in NOAC)

Think Twice Before Prescribing or Skipping NOAC



Risk of Risk of
thromboembolism bleeding

A

Case-Based Approach
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NOAC

Stroke or Systemic Embolic Events

NOAC (events) Warfarin (events) RR (95%C1) p

RE-LY* 134/6076 199/6022 [] 0-66(0:53-082)  0:0001
ROCKET AFSt 269/7081  306/7090 B 0-88(075-103) 042
ARISTOTLE': 2129120 265/9081 l 0-80(067-095) 0012
ENGAGE AF-TIMI 48% 296/7035 33717036 +' 0.88(075-1.02) 010
Combined (random) 011/29312  1107/29229 —%— 081(0.73-091)  <00001

| I |
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Favours NOAC Favours warfarin

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

Major Bleeding

NOAC (events) ~ Warfarin (events) RR (95%Cl) p
RE-Ly** 375/6076 3497/6022 —%—I—— 094(082-107) 0}
ROCKET AF®t 305/7111 286/7125 i —I— 103(090-118) 072
ARISTOTLE: 327/9088 462/9052 —.— i 071(061-081)  <0-0001
ENGAGE AF-TIMI 48% 444[7012 5577012 —.—E— 080(071-090) 00002
Combined (random) 1541/29287 180229211 —%— 086(073-100) 006
I ! I
0§ 10 20
Favours NOAC Favours warfarin

Ruff CT, et al. Lancet 2014;383:955-62.
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2015 EHRA Practical Guide
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A practical algorithm for implementing SAMe-TT,R, in decision-making
on NOACs vs. VKA has been proposed, which could be used to prevent
exposing patients to a ‘trial of VKA’ (when the score is > 2), whereas
patients with a score of 0-2 could be treated with VKA and only
switched over if poor adherence and/or TTR < 65%.

Heidbuchel H, et al. Europace 2015.
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SAMe-TT,R, Score

Acronym Definitions Foints

S Sex (female) @

A Age (<60y)

M Medical history 1

I

T Treatment (interacting drugs, eg, 1
amiodarone for rhythm control)

T Tobacco use (within 2 y)

R Race (nonwhite)

Maximum points

*Defined as more than two of the following: hypertension, diabetes,
coronary artery disease/myocardial infarction, peripheral arterial dis-
ease, congestive heart failure, previous stroke, pulmonary disease, and
hepatic or renal disease. SAMe-TT,R, = sex female, age < 60 years,
medical history (more than two comorbidities), treatment (interacting
drugs, eg, amiodarone for rhythm control), tobacco use (doubled),
race (doubled).

Apostolakis S, et al. Chest 2013;144:1555-63.
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Dabigatran at Different Levels of INR

cTTR<57.1% cTTR 57.1-65.5%
0064 —— Dabigatran 110 mg -
—— Dabigatran 150 mg
—— Warfarin
1=
e
- 004 N
5 1.00( -1.45) 0.81(0.56-1.17)
i
-=
2 R |
"
= ! ,_l'
= 002 . 1 I 0.50(0.33-0.77)
o — - o
= 0.57(0.37-0.88) -
G T T T T T - T T T T T
Number at risk
Dabigatran 110mg 1497 1450 1411 1144 649 274 1524 1477 1440 1169 783 379
Dabigatran 150 mg 1509 1469 1427 1164 699 283 1526 1493 1453 1192 201 394
Warfarin 1504 1445 1395 1094 640 242 1514 1476 1438 1175 752 351
cTTR 65.5-72.6% cTTR >72.6%
0061 .
1=
=
E 0044 4
E 0-04 0.89(0.58-1- 0.92(0.59-1.45)
H S .
Lj 002 — o F -
E ul - ..’_ | P
S .4 0.69(0.44-1.09) . 0.95(0.61-1.48)
T = :
]'_‘_'_'-
0 T T T T T Ll L) L] T Ll
0 05 1.0 15 2.0 25 0 0.5 1.0 1.5 2.0 2.5
Follow-up (years) Follow-up (years)
Mumber at risk
Dabigatran 110mg 1474 1456 1420 1142 760 370 1482 1444 1405 1108 730 347
Dabigatran 150 mg 1484 1445 1419 1153 761 369 1514 1487 1437 1135 750 367
Warfarin 1487 1458 1436 1150 755 359 1509 1476 1440 1166 737 366

Wallentin L, et al. Lancet 2010;376:975-83.
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NOAC in Optimal INR

Stroke or systemic embolism

Pooled NOAC Pooled warfarin

(events) (events)
TTR
< 66% 509/16219 653/16297 & 077 (0-65-0-92) 0.60
>66% 213/12642 392/12904 at 0-82 (071-0-95) }
| I T
05 1 2
Major Bleeding
TTR
< 66% 484/10972 702/11021 —— 0-69(0-59-0-81)
> 66% 668/10044 736/11049 < 093 (076-1-13) 0-022
T T I
0-2 05 1 2
4+— —»
Favours NOAC Favours warfarin

Ruff CT, et al. Lancet 2014;383:955-62.
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Expert Comment
TTIR > 70%

e First choice

— It is reasonable to continue with VKA
treatment, with careful monitoring to ensure that

TTR remains > 70%

 Second choice

— Substitution of VKA therapy with an NOAC may
be considered in relation to the following
* Previous complications (major bleeding event, ischemic
stroke) on VKA therapy

 SAMe-TT,R, score (those with score > 2 are less likely
to fare well on VKA thera&x over the long term, and
may be considered for NOAC therapy)

« The patient’s individual values and preferences

Diener HC, et al. 2016 Eur Heart J Epub ahead of print
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Asians on Warfarin

L i T m Non-Asians
- ans B Asians

® Asians

LR 2]

#

RE-LY ROCKET ARISTOTLE ENGAGE % RE-LY ROCKET ARISTOTLE ENGAGE

Stroke and SE Major Bleeding

Lip GY, Int J Cardiol 2015; 180:246-254
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Asians
(Absolute Risk Reduction in Efficacy)

Stroke and Systemic Embolism Ischemic Stroke Hemorrhagic Stroke

15 0
m Non-Asians

0.240.23 ™ Asians

m Non-Asians m Non-Asians
m Asians m Asians
3 <15 2 4
Dabiga Dabiga R ' Anixsh £ - Edoxab % Dabiga Dabig: Rir » Anivab Edoxab. Edaxah % Dabiga Dabiga RE b Apixab £d b Edoxaban
150mg 110mg 20mg Smg 60mg 30mg 150 mg 110 mg 20mg Smg 60mg 30mg 150mg 110mg 20mg Smg 60mg 0mg

Myocardial Infarction | All Cause Death

05 1
021 023
017 0.05
0
006
0
0 4
0.05
-0.08 -0.07 0.07
01 0.1 012 1
-1.08 0.9 -1.04
m Non-Asians = Non-Asians
m Asians m Asians
0S5 2
% Dabigatran Dabigatran Rivaroxaban Apixaban Edoxaban Edoxaban % Dabigatran Dabigatran Rivaroxaban Apixaban Edoxaban  Edoxaban
150 mg 110 mg W0mg Smg Omg 30mg 150 mg 110mg 20mg Smg 60O mg 30mg

Lip GY, et al. Int J Cardiol 2015:180:246-254
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Asians
(Absolute Risk Reduction in Safety)

Major Bleeding Intracranial Hemorrhage

0.26

-2 1 15 -

187
® Non-Asians m Non-Asians
m Asians W Asians
S 3
% Dabigatran Dabigatran Ri ban Apixab Edoxab Edoxab Dabigatran Dabig Rivaroxaban Apixab Edoxab Edoxab
150 mg 110mg 20mg Smg 60 mg 30mg 150 mg 110mg 20mg Smg 60 mg 30mg
[ ] [ ]
) GI Bleeding All Bleeding
15 041 o 25
0

5
o -
-0.45 -0.41 -0.39 .10
-10.31
. . -108 ]
m Non-Asians ® Non-Asians 1113
M Asians M Asians
-1.5 -15 -
Dabigatran Dabigatran Ri: b Apixab Edoxab Edoxab o Dabigatran Dabigatran Rivaroxaban Apixaban Edoxaban Edoxaban
150 mg 110 mg 20mg Smg 60 mg 30mg 150 mg 110mg 20mg Smg 60 mg 30mg

Lip GY, et al. Int J Cardiol 2015;180:246-254
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NOAC {335

Recommendation Class Level

When adjusted-dose VKA (INR 2-3) cannot be used in a patient

with AF where an OAC is recommended, due to difficulties in keeping

within therapeutic anticoagulation, experiencing side effects of VKAs, or

inability to attend/undertake INR monitoring, one of the NOACs, either: I B

ea direct thrombin inhibitor (dabigatran); or
ean oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban*)
... Is recommended

Where an OAC is recommended, one of the NOACs — either
* a direct thrombin inhibitor (dabigatran) or
« an oral Factor Xa inhibitor (e.g. rivaroxaban, apixaban)
--- should be considered rather than adjusted-dose VKA
(INR 2-3) for most patients with non-valvular AF, based on
their net clinical benefit.

IIa

NOACs are considered to be preferentially indicated in Asians.

2012 ESC Guideline
2015 updated EHRA Clinical Practice Guide

WONKWANG UNIVERSITY



80 > 82X, i X}
e 2015.7.22 kS 11 K| AMEH27?

DR [BP(SI|BP(D) | et | FBS M;P —— PTINA wertan Hl 3
060722 | 120] [ e CE
2005-05-13 | 128 @3] g NE LY 42 - Plo| SX|
05-02-03 | 131] s e 334 |25 ot 23
201¢-12-09 | 124] w4l g 269 |25
01¢-10-14 | 123 [ 7 217 |25

1. tu}tzl 2 mg ACHE {FX|
CetutEl 2.5 mg S
NOACe =2 tHA

SHA L2 NOAC 5 Of 28 Mys HQI7p

WONKWANG UNIVERSITY @




gixtol 4

O Al O}

80M| > 82A4|2] =22l

XM= : 42 kg

20| X2 5 Sy BE Y 4

— AMHEX : mild aortic stenosis
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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)
DOAC VKA Peto Odds Ratio Peto Odds Ratio DOAC VKA Peto Odds Ratio Peto Odds Ratio
St emBi3i0 ST 0L 0B STt 2k R0 52 £} e o e s P D400 360 e U5 ol b o s s 1S = V0816 Total =Fuonis =T otale Roto. [Ipup——— T [ O - [p—p——
| 1.1.1Dabigatran 150mg vs VKA 2.1.1 Dabigatran 150mg vs VKA 1
1 Redy 69 2466 101 2423 0.66(0.49,0.90) t Bibr 1048 0 58 162  0.14[0.00,7.29) * 1
| Subtotal (95% CI) 2466 2423 0.66[0.49, 0.90] Petro 0 169 0o 70 Not estimable 1
1 Re-ly 134 6076 202 6022  0.65(0.53,0.81] ! :
1 Subtotal (95% Cl) 6303 6154 0.65 [0.52, 0.81)
L Heterogeneity: Chi® = 0.57, df = 1 (P = 0.45); I = 0% j
1.1.2 Dabigatran 110mg vs VKA ;::13::‘ gatran Hiomo e V:A 46 1 62 0.18(0.00,9.22) ¢
Re-ly 87 2349 101 2423 0.88{0.66, 1.18) JOL NG el] =
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
1.3 Rhvaroxaban.vs VKA J-Rocket AF 11 637 22 637  050(0.25 1.01) —]
Rocket-AF 125 3082 154 3082 0.80{0.63, 1.02)
Subtotal (95% CI) 3055 3085 0.80 (0.63. 1.02] Rocket-AF 269 7081 306 7090 0.88 (0.74, 1.03)
At it Subtotal (95% CI) 7718 7727 0.85 [0.72, 1.00)
He ity: Chi? = 2.31, df = 1 (P = 0.13); P = 57%
PPy PSPy PSSRy [SYSPRPSSPSPRSY, [y (o /g Gy RS SRRYRSSSSSY SIS
I 1.1.4 Apixaban vs VKA 2.1.4 Apixaban vs VKA i
I Aristotie 79 2850 109 2828  0.71[0.53,095) S Avistotle 212 9120 265 9081  0.79(0.66,0.95) i
Aristotie-J 0 45 2 23 0.05[000,095] ¢+—————— Avristotie-J 0 74 3 74 043001029 I
1 Subtotal (95% CI) 2895 2851 0.70 (0.52, 0.93) B Subtotal (95% Cl) 9194 9155 0.78 [0.65, 0.94) L 4 I
I Heterogeneity: Chi? = 3.10, df = 1 (P = 0.08); I’ = 68% Heterogeneity: Chi* = 2,37, df = 1 (P = 0.12); P = 58% 1
C L L L L L L L L L L L DL L ——
ol 2.1.5 Edoxaban 60mg vs VKA
Engage-AF-Timi 48 138 2848 166 2820 0.81(0.65, 1.03) Edox P2 1 235 4 251 0.32(0.05, 1.85) *
Subtotal (95% CI) 2848 2820 0.81 [0.65, 1.03) Edexa) o 11 0 129 ot Gatborabh
Edox-P2A 0 80 0o 75 Not estimable
Engage-AF-Timi 48 296 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); P = 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 1235 4 251 0.32(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% Cl) 7479 7491 1.14[0.98, 1.33)
E + + + ‘ { Heterogeneity: Chi* = 2,04, df = 1 (P = 0.15); I' = 51%
01 02 05 2 5 10
Favours DOAC Favours VKA
01 02 05 2 5 10

Favours DOAC Favours VKA
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 Ratlo Peto Odds Ratio

Study or Subgrou Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% ClI I % Cl Poto E!;ig, 95% Cl

1.3.1 Dabigatran 150mg vs VKA 2.3.1 Dabigatran 150mg vs VKA

Pooled Recover Studies 8 231 10 262  080(0.35232) Bibr 1048 1 s8 2 62 054006533

Re-y 227 2145 188 2088  1.20(0.98, 1.46) Potro 0 169 0o 70 Not estmablo

Subtotal (95% CI) 2376 2350  1.18[0.97, 1.44] Re-ly 399 6076 421 6022  0.94(0.81,108)

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

Recover Il 15 1280 22 1288  069(0.36, 1.31)
Subtotal (95% CI) 8856 8708 0.92 [0.80, 1.05)
Heterogeneity: Chi* = 1,16, df = 3 (P = 0.76). I = 0%

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

Redy 187 2026 188 2088  1.03[0.83.127) ’ Bibr 1048 0 46 2 62  017(001.288)

Subtotal (95% CI) 2026 2088 1.03[0.83,1.27] Redy M2 6015 421 6022 0.80(069,093) !

Subtotal (95% CI) 6084 0.80 [0.69, 0.93)
Heterogeneity: 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 5 223 062(0.15,252) Einstein-OVT 14 1718 20 1711 070(0.35,137) —_—

Einstein-PE 5 440 23 401  024[011.051) ———— Einstein-DVT dose study 1138 2 137 052(0.05,503)

J-Rocket AF 14 206 10 207 1.43(0.63,3.26) -t Einstein-PE 2 2412 52 2405  051(032,0.79] s

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 —— ——— _-__-__-WWM;INWEW-:M'E%-——-——-——-——-——-__-__-__-l
i 1.3.4 Apixaban vs VKA 2.3.4 Apixaban vs VKA I
| Amity 4 298 16 370 0.27(0.11,066) Amplfy 15 2676 49 2689  034(0.21,056) R it I
I Adistotie 151 2836 224 2819 0.65(0.53,081) ! Adstotie 327 9088 462 9052  0.70(0.60,0.80) || 1

Subtotal (95% C1) 3234 3189 0.63(0.51,0.77) Avistotie-J o 7 175 0.14(0.00,7.20) i
1 Heterogeneity: Chi® = 3.60, df = 1 (P = 0.06); I = 72% Botticeli-DVT 1128 0 126 7.27(0.14,366.66) ’

1 Subtotal (95% Ci) 11963 11942 0.66(0.58, 0.76) * 1
1 Heterogenity: Chi? = 9.35, df = 3 (P = 0.03); I' = 68% 1
I A Z3 S EGoRaban LUmg VS VRA 1
] 1
| E ially elderl tients NOAC d h dvant d | |
I Specially elderly patients rugs nave some advantiages compare 1
I L] L] L] L] L] L] I

- 1
1| to VKA, e.g. less drug-drug interactions with concomitant medication and | |
1. ° ° ° ° ° el 1
; a more favorable risk-benefit ratio mostly driven by the reduction of :
i bleedi i
1 eedaing. 1
1 ]
1 Heterogeneity: Chi* = 1.24, df = 2 (P = 0.54); I = 0% 1

Favours DOAC Favours VKA

Favours DOAC Favours VKA

Manuj Sharma et al. Circulation. 2015;132:194-204
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Expert Comment
75N O] 18

* First choice
— Apixaban 5 mg twice daily

— Apixaban 2.5 mg

 If > 2 of following : age > 80 years, body
weight < 60 kg, or creatinine < 1.5 mg/dL

« Second choice
— Dabigatran 110 mg twice daily
— Rivaroxaban 20 mg once daily
— Edoxaban 60 mg once daily

Diener HC, et al. 2016 Eur Heart J Epub ahead of print
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- Dabigatran
* Rivaroxaban

 Apixaban

— 60 kg O]2F, 80M| 0|4, Cr 1.5 mg/dL O] 4t
= 271 o4t
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NOAC 820 Clst A7 Eag o= MZtE
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Anti-Xa Activity and Body Weight
After Enoxaparin Prophylaxis

1.00
1.254 T
= 1.004 o o - 0.75 _|_
= £ T
S 0751 =
= 3 050
< 0.50 s J l
= 2
< 0251 025
.
L ™ e
0.00 T : - s
20 30 40 50 60
Body Weight (kg) it}

45n|l'lv:s:i -JI'IEH.::-E-LII 5]|::-55
Body weight (Kg.)

Correlation between BW and anti-Xa level.

Comparison of mean anti-Xa level.
Spearman’s rho = -0.428, p<0.001.

Rojas L, et al. Thromb Res 2013;132:761-4
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Pharmaco-
kinetics of
Rivaroxaban

2 20 40 60 Bo

Body weight (kg)

2]
=8

chilidren [ Adolescents

For children with body
weight between 40 and 70
kg, simulated plasma
pharmacokinetic parameters
(Cpriaxe Coan @and AUC)
overlapped with the values
obtained in the
corresponding adult
reference

AUC (pg-hiL)
AUC (pg-h/L)

Body weight (kg)

Freschgal children Adolescents

jnfas| | iChitdren_| |

simulation, indicating that 2"

body weight-related S ]
exposure was similar ny»”

between these children and g 110 N S
adults Body weight (k) Body weight (k)

Willmann S, et al. Clin Pharmacokinet 2014;53:89-102 0.143 ma/ka (10 mo
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Effect of Body Weight on Pharmacokinetics
of Apixaban in Healthy Subjects

3801 o _
330- = 3300~ o Log (AUC;.)) = 7.991-0.005%body weight
2801

230-

Crnax (ng ml” I)

180}

130+

0 1 1

7% 30 50 70 90 110 130 150 170
Body weight (kg)

0

B“ 1 1 1 1 1 1
30 50 70 %0 1o 130 150
Body weight (kg)

The modest change in apixaban exposure is unlikely to require dose
adjustment for apixaban based on body weight alone. However, caution
is warranted in the presence of additional factors (such as severe renal

impairment) that could increase apixaban exposure.

Upreti VV, et al. Br J Clin Pharmacol 2013;76:908-16.
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OIA|OF warfarin < NOAC
80M| > 82M|2] 2 k=2l warfarin < NOAC (apixaban)
XHN= : 42 kg warfarin * NOAC

280 g & S 2 A I

— AMlEX{ : mild aortic stenosis —

__ — CRD ctnna - EFRCD ] in
o}utzloj Al NOAC (Apixaban 2.5 mg BID)Z HZ |
- Mg == -
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acute cerebral infarction
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Think Twice Before Prescribing

or Skipping NOAC
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