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Comparisons

* Pharmacokinetics

* Efficacy
e Atrial fibrillation
* Venous thromboembolism

» Safety

* Bleeding
* Major bleeding
* Specific organ bleeding
* High-risk populations

* Economy



‘ Important prechmcal features of NOACS
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Perioperative NOAC management

* New principles:
e Short half-life, quite similar to LMWH
* Definitely no need to bridge

* Quick onset

* Early resumption will give more effect than we were used to
from warfarin

* Urinary excretion of active anticoagulant
* Problematic in urologic surgery — recurrent hematuria




Cardioembolic stroke




NOACs vs. Warfarin in SPAF
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RE-LY In perspective

Meta-analysis of ischaemic stroke
or systemic embolism

Category
W vs placebo &I«i

Wvs W low dose

1 B
W vs ASA !——i—-——!
L B

W vs ASA + clopidogrel

l a
W vs dabigatran 150 |_.l._|

] T T T T ] 1
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Favours warfarin Favours other treatment

Camm J.: Oral presentation at ESC on Aug 30th 2009
http:/ivww.escardio.org/congresses/esc-
2008/webcasts/pages/sunday.aspx

W vs ximelagatran




Apixaban - AVERROES

Apixa ASA

5mgbid 81-324
Qutcome N=2809 N=2791
Stroke & SE (ITT) 1.6 % 3.6 %
Death 3.4 % 4.4 %
Major bleeding 1.4 % 1.2 %
ICH 0.4 % 0.3 %

DMC recommended early termination at 15t analysis of efficacy

Connolly S et al. NEJM 2011;364:806-17.

RR

0.46
0.79
1.14
1.09

<0.001
0.07
0.56
0.83



Odds ratios vs warfarin , VTE

Major + Clin relevant bleeding

Worst

1.5

Riva DVT Rec. VTE

More effective

@
Riva PE

Best 0.



Efficacy in VTE — Primary Outcome

+ RE-COVER Predef Margin
— HR1.10 (0.65-1.84) 2.75
— A inrisk 0.4% (-0.8-1.5) 3.6
+ RE-COVERII
— HR1.08 (0.64-1.8) 2.75
— Ainrisk 0.2% (-1.0-1.3) 3.6
» FEinstein DVT
— HR0.68 (0.44-1.04) 2.0
— Ain risk -0.9% -
* FEinstein PE
— HR 1.12 (0.75-1.68) 2.0
— Ainrisk 0.3% -
+  AMPLIFY
— RR0.84 (0.60-1.18) 1.80

— Ainrisk -0.4%



Fewer major bleeds

TSOACs VKAs Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Major bleeding
EINSTEIN-DVT, 2010 14 1718 20 1711 4.0% 0.70 [0.35, 1.38]
RE-MEDY, 2013 13 1430 25 1426 4.2% 0.52 [0.27, 1.01]
RE-COVER I, 2014 15 1279 22 1289 43% 0.69 [0.36, 1.32]
RE-COVER, 2009 20 1274 24 1265 5.0% 0.83 [0.46, 1.49]
AMPLIFY, 2013 15 2676 49 2689 5.1% 0.31[0.17, 0.55]
J-ROCKET AF, 2012 26 639 30 639 59% 0.87 [0.52, 1.45]
EINSTEIN-PE, 2012 26 2412 52 2405 6.6% 0.50 [0.31, 0.80]
HOKUSAI-VTE, 2013 56 4118 66 4122 8.8% 0.85[0.60, 1.21]
ARISTOTLE, 2011 327 9088 462 9052 13.8% 0.70 [0.61, 0.81]
ROCKET AF, 2011 395 711 386 7126 13.8% 1.03 [0.89, 1.18]
RE-LY, 2009 741 12091 421 6022 14.2% 0.88 [0.78, 0.98]
ENGAGE-AF-TIMI-48, 2013 672 14014 524 7012 14.3% 0.64 [0.57, 0.72]
Subtotal (35% CI) 57850 44757 100.0% 0.72 [0.62, 0.85]
Total events 2320 2081
Heterogeneity: Tau? = 0.04; Chi* = 48.96, df = 11 (P < 0.00001), I? = 78%
Test for overall effect: Z = 3.98 (P < 0.0001)

Total (95% ClI) 57850 44757 100.0% 0.72 [0.62, 0.85]
Total events 2320 2081
Heterogeneity: Tau? = 0.04; Chi* = 48.96, df = 11 (P < 0.00001); I = 78% O.E)S 072 1 20

Test for overall effect: Z = 3.98 (P < 0.0001) Favours [TSOACs] Favours [VKAS]
Test for subgroup differences: Not applicable

Chai-Adisaksopha C et al. Blood. 2014;124(15):2450-2458




Intracranial bleedings, SPAF

studies

NOAC Warfarin
No. of events (%/yr) HR \ 95% CI

Dabi 110

Dabi 150

Riva

R

27 (0.23) 90 (0.76) —— 0.30 |0.19-0.45

38 (0.32) 90 (0.76) —— 0.41 |0.28-0.60

55 (0.5) 84 (0.7) 0.67 |0.47-0.93

Apixaban 52 (0.33) 122 (0.80) —— 0.42/ 0.30-0.58

0.0 0.5 1.0 1.5 2.0

Favors NOAC Favors warfarin

1. Connolly et al. NEJM 2009; 361: 1139-51. 2. Connolly et al. NEJM 2010; 363: 1875-6.
3. Patel et al. NEJM 2011; 365: 883-91. 4. Granger et al. NEJM 2011; 365: 981-92.



Intracranial bleedings, acute VTE

studies

Drug NOAC VKA

n/N (%) n/N (%)
Dabigatran - 212553 5/2554
warfarin (0.1) (0.2)
Rivaroxaban 5/4130 14/4116
- VKA (0.1) ()
Apixaban - 3/2676 6/2689
warfarin (0.1) (0.2)
Edoxaban — 5/4118 18/4122
warfarin (0.1) (0.4)

RR 0.37 (0.21;0.68)



Brain bleeds
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ARISTOTLE
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Total events

Mortality

NOACs
Events

104
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12091
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9120

75

0 50

7 637

208 7061

30584
1715

VKAS

Total Events Total

62
70
6022
250
75
125
74
9081
27
26
637
7082

23531
1416

Heterogeneity. Chi*=191, df=6(P=093),F=0%

Testfor overall effect Z=3.24 (P=0.001)
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B Cardiovascular mortality
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Heterogeneity. Chi*= 2,36, df= 5 (P = 0.80), F= 0%

Testfor overall effect Z= 2.50 (P = 0.01)

Weight

1.1%
03%
0.1%
01%

42.4%

438%
03%
01%

0.2%
19.9%

100.0%

Dentali F et al. Circulation. 2012;126:2381-2391

Risk Ratio
M.H, Fixed, 95% CI
Not estimable
Not estimable
0.90[0.81,1.01)
1.29[0.36, 4.57)
0.47[0.03,7.44)
0.48[0.03,7.62)
Not estimable
0.90 [0.81,1.00)
Not estimable
Not estimable
1.40 [0.45, 4.39)
0.83(0.70,1.00)

0.89 [0.83, 0.96]

Risk Ratio
M-H, Fixed, 95% CI
Not estimable
Not estimable
088[0.77,1.01)
1.05[0.21,5.18]
1.43 [0.08, 34.57)
Not estimable
Not estimable
088(0.77,1.04)
Not estimable
Not estimable

Copyright © American Heart Association, Inc. All rights reserved.

Risk Ratio
M.H, Fixed, 85% CI

|

Risk Ratio
M.H, Fixed, 95% CI

3.00 [0.61, 14.81)
0.88(0.72,1.08)

’ 0.89 [0.82, 0.98)




Explanation for lower mortality
RE-LY, ROCKET-AF, ARISTOTLE

NOACs Warfarin
N=28000 N=22000
Deaths 1695 (6.05%) Deaths 1406 (6.39%)

(A 0.34% =75)
ICH 172 ICH 386
50% mortality = 86 50% mortality = 193



Meta-analysis NOACs & GIB

Clinical relevant bleeding OR (95% CI)

Subgroups random effects model o o1

trials

0.93 (0.75 - 1.16)

.3

1.05(0.94 - 1.17)

1.28 (0.93 - 1.77)

0.98 (0.68 - 1.43)

2.06 (1.82 - 2.33)

Apixaban 0.99 (0.74 - 1.35)

—t—l—
'
"
'
'
'
—ai—
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1.15(0.89 - 1.48)

I

it

Dabigatran

Rivaroxaban 1.31(1.04 - 1.64)

1.24 (0.65 - 2.39)

»

Edoxaban

Betrixaban

0.33 (0.05 - 2.03)

1.16 (1.00 - 1.34)

3
Favors nOAC Favors standard care

Holster L et al. Gastroenterology 2013;145:105-112




Unanswered questions

* [s apixaban really better than the other
NOACs regarding GI bleeds?

Gl bleeding OR (95% CI)
random effects model

 Should we avoid
NOACS 1n chronic P ————— iy
IBDs even if they M
had minimal/no v sl - g
bleeding?

1.58 (1.29 - 1.99)

8.94 (0 .48 006.4)

148 (121 -1.82)

d v Y 69) 0.9%
Overall 145 (1.07 - 1.97) 100%

Holster L et al. Gastroenterology 2013;145:105-112



Safety - Bleeding

RE-COVER
— Major: HR 0.82 (0.45-1.48)

— Major+CRNM: 0.63 (0.47-0.84)
— Any: 0.71 (0.59-0.85)

+ RE-COVERII
— Major: HR 0.69 (0.36—1.32)
— Major+CRNM: 0.62% (0.45-0.84)
— Any: 0.67 (0.56-0.81)

» FEinstein DVT
— Major: HR 0.65 (0.33—-1.30)
— Major+CRNM: 0.97 (0.76-1.22)

. EINSTEIN PE
— Maijor: HR 0.49 (0.31-0.79)
— Maijor+CRNM: 0.90 (0.76-1.07)

+  AMPLIFY
— Maijor: RR 0.30 (0.17-0.55)
— Maijor + CRNM: RR 0.44 (0.36-0.55)



Meta-analysis NOACs at age 275

« 25,031 patients in 10 RCTs

» Apixaban, rivaroxaban & dabigatran

« Qutcome OR 95% CI

» Bleeding™ 1.02 0.73-1.43
« Stroke/SE: 0.65 0.48-0.87
* VTE or fatal PE: 0.45 0.27-0.77

*Major + clinically relevant non-major

Sardar P et al. ] Am Geriatr Soc 2014;62:857-64.



Meta-analysis NOACs in CKD

« 72.845 patients with AF in 5 RCTs
 Moderate = eGFR 30-49 mL/min

OR 95% CI
0.85 0.59-1.24
0.56 0.37-0.85
1 0.84 0.57-1.23
0.79 0.55-1.14
0.86 0.68-1.15
0.99 0.77-1.28
1.01 0.79-1.30
0.98 0.84-1.14
0.50 0.38-0.66
0.63 0.50-0.81

Nielsen PB et al. Clin Res Cardiol 2015;104:418-29



NOACs for extended Rx of VTE in cancer

Pooled DOAC Pooled VKA Risk ratio (95% Cl) RR (95%Cl) P
(n/N) (n/N)
1
CANCER :
|
No 308/12625 (2.4%) 321/12666 (2.5%) ’-"-'l 0.96 (0.82-1.12) 063
|
Yes 271805 (3.4%) 46/776 (5.9%) s o I 0.57 (0.36-0.91)  0.02
0.2 1 5
h q
Favors DOAC Favors VKA
104 - Dabigatran, no cancer Warfarin, no cancer 104 - Dabigatran, no cancer Warfarin, no cancer
£ 04 -== Dabigatran, cancer Warfarin, cancer Q- -=« Dabigatran, cancer Wartarin, cancer
gy 84 2 ~ 84
g3 7 - S T
:5 il ,l S5 64
B8l 3 e } ES
- 54 r 3 5+
(] E_J r o = (R mme
32 Y 2% 4 —
5 E o R g5 '
2 5 2 . P 28 24 .
Wy ——— W !
% 14 J 3 " 14 .! .......
Oq#"‘ L L v L ¥ L] 0-&7 LJ L L) Ll L) L] L
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210
Time after randomisation (days) Time since start of double dummy period (days)

van Es N et al. Blood 2014;124;1968-75 Schulman S et al. Thromb Haemost 2015;113(6)



NOACs in cancer - bleeding

Cancer Cancer  Bleeding events
Patients patients patients in cancer
Treatment ona ona DOAC ona patients on a

Study [reference] DOAC studied Comparator duration  comparator, N comparator patients DOAC DOAC
Apixaban in metastatic cancer [33) Apixaban Placebo 2w 30 30 95 95 6
AMPLIFY [27] Apixaban VKA 6m 2704 81 2691 87 11
Botticelli [30) Apixaban VKA 12w 128 11 392 26 NR
RE-COVER 1ana 11 [9) Dabigatran VKA 6m 2554 162 2553 173 23
RE-MEDY [25] Dabigatran VKA 6-36m 1426 59 1430 60 NR
Hokusai VTE (28] Edaxaban VKA 3-12m 4122 393 4118 378 20
ODIXa-DVT |32] Rivaroxaban VKA 12w 126 2 478 14 NR
Einstein dose finding [31) Rivaroxaban VKA 2w 137 10 405 41 NR
Einstein DVT [17] Rivaraxaban VKA 312m 1718 89 1731 118 17
Einstein PE [ 18] Rivaroxaban VKA 312m 2413 109 2419 114 14
Magellan [29] Rivaroxaban Enoxaparin w 4051 296 4050 296 16

 Studies on NOAC vs LMWH/VKA
* MBE 21/708 (3.0%) vs 29/629 (4.6%), RR 0.64 (0.37-1.12)
« CRNMB 98/708 (14%) vs 105/629 (20%), RR 0.83 (0.64-1.07)

Schulman S et al. Thromb Res 2016; 140 Suppl 1:5142-7



Are NOAC bleeds unmanageable?

 Early case reports on problematic
dabigatran bleeds

* North American class action (1-800-BAD-
DRUG)

 No antidote

» Elderly go easily into renal failure and
accumulate drug



Dabigatran in surgery

* 4591 procedures in RE-LY

 Last dose pre-op

— Dabi 49 h (35-85)

— Wartfarin 114 h (87-144)
* Major bleeding

D110 |D150 |Warf P-value
Periop 3.8% [5.1% |4.6% |N.S.
MBE
Emerg Sx (17.8% [17.7% |21.6% |N.S.
MBE

Healevy J et al. Circulation 2012:126:343-8




Resources used for major bleeds

Patients with major bleeds, n (%) | 741 (100) | 421 (100) -

456 (61.5) | 254 (60.3) | 0.68

(%)
Length of stay, days. mean (SD) | 84 (9.1) | 89(9.8)

Patients with hospitalization*, n

Nights in ICU/CCU, mean (SD) 2.7 (6.6) O 01

z\lslgf)lts in step-down unit, mean 1.0 (2.5) 1.0 (2.7)

Patle_n.ts with major bLeed 90 (12.1) (15.0)
requiring surgery, n (%)

Length of stayin ICU is shorter with
dabigatran treatment than with comparator

Majeed A et al. Circulation 2013;128:2325-32



Mortality After a Major Bleed — 5 Phase lll Trials

0.2+ — Warfarin
— Dabigatran

l_'_'_'_'_'_—

e

5 10 15 20 25 30 35
Time (days)

Mortality rate (%)
o

The Kaplan-Meier analysis indicated a reduced risk for death with dabigatran™
vs. warfarin during 30 days from the bleeding (P=0.052).

Majeed A et al. Circulation 2013;128:2325-32



But in comparison with optimally
managed warfarin?

* Cohort study from 4 cities in Canada

* Final number with bleeding requiring
hospital admission (warfarin & NOACs)
19,061 consequtive patients

 Interim report 2015: PCC was used for 41%
of warfarin bleeds

* Comparison of outcomes — submitted for
publication

Xu Y etal. J Thromb Haemost 2015;13 (Supplement 2):171.



Which populations are
problematic with NOACs?

Mechanical heart valves

Severe renal failure

Taking strong Pgp inducers/inhibitors
Poor adherence

Extreme body weights

Menstruating women

Comorbidity with lower GI- or urinary
bleeding



Mechanical Heart Valve Replacement

RE-ALIGN
Open-label design, n=400, dabi:warfarin - 2:1 =
Dabigatran High-dose (330 mg bid) |
Dabigatran Intermediate-dose (220 mg bid
Sx- - ( . )>12 weeks
\ Dabigatran Low-dose (150 mg bid) PK .
Warfarin J

Dabigatran dose base on calc CrCl, PK target 1s >50 ng/mL
at steady state y—‘

Extension study up to 84 months
Another study arm included mech MVR >3 m postop

Study stopped for satety l '

Eikelboom J et al. N Engl J Med 2013




Severe renal failure

* Estimated creatinine clearance <30 mL/min
— do not use dabigatran or rivaroxaban

e CrCl <25 mL/min — apixaban was not

allowed 1n the trials. PK-modelling says
down to 15 mL/min should be OK.

* Do not experiment!



Interactions

Mechanism Dabigatran Rivaroxaban®”, apixaban, edoxaban
P-gp inhibition Interacting drug A exposure Interacting drug A exposure
Ketoconazole® +150% Ketoconazole® +160%
Quinidine +53%
Amiodarone +60%
Verapamil ~ +50%"°
P-gp induction Rifampicin —67% Rifampicin -50%
St. John’s Wort n.d. St. John’s Wort n.d.
CYP3A4 inhibition Ketoconazole® +160%
Clarithromycin +50%
Ritonavir +50%
CYP3A4 induction Rifampicin -50%
St. John’s Wort n.d.

* Phenytoin and carbamazepin

problematic




Case report

63 y.o. female with pulmonary embolism.
Started on rivaroxaban 15 mg BID.

Is also on carbamazepine — can’t stop it
Peak level anti-Xa 77 ng/mL

Changed dose to 20 mg BID
Trough level <25 ng/mL
Stay on 20 mg BID!



Adherence

« Will the patient remember without the
typical warfarin reminders?

* For rivaroxaban ALSO 1mportant to
remember taking it with food.



Extreme body weights - case

60 y.o. male with atrial fibrillation. BW 145
kg. On dabigatran 150 mg bid

Develops systemic embolism to right arm
and undergoes embolectomy.

Dabigatran levels at trough and at peak
(supervised 1n hospital) <20 ng/mL

Discharged on LMWH with transition to
warfarin.



Menstruating women

« Uterine bleeding in Einstein studies,
rivaroxaban vs. VKA, HR 2.13 (1.57-2.89)

Male Female Risk Ratio Risk Ratio
& Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AMPLIFY-ext, 2013 15 468 20 343 8.8% 0.55(0.29, 1.06) —"’I
EINSTEIN- Cont.., 2010 25 351 11 247 8.0% 1.60[0.80,3.19]
EINSTEIN-DVT, 2010 75 987 64 731 24.4% 0.87[0.63,1.19)
EINSTEIN-PE, 2012 117 1307 132 1105 328% 0.75(0.59, 0.95)
THRIVE Ill, 2003 60 33 74 281 26.0% 0.69[0.51,093]

Total (95% CI) 3444 2707 100.0% 0.79[0.64,0.97)

Total events 292 301

B - 2 - - 2 -
Heterogeneity: Tau*=0.02; Chi*=6.46, df=4 (P=017), F= 38% 001 01 ] 10 100

Testfor overall effect Z= 2.24 (P = 0.03) Favours male Favours female

* Meta-analysis NOACs vs VKA by sex: men
have less major bleeding on NOACs than

women (RR 0.79;0.66-0.97)
Martinelli I et al. Blood 2016;127:1417-25.

De Crem N et al. Thromb Res 2015;136:749-53.
Alotaibi GS et al. Thromb Res 2013:132:185-9.



Health economy

Cost of warfarin 1s approx 10 cents/d
NOAC:s approx $3/d

Monitoring of warfarin for stable patients 1s
Inexpensive

[f we want resources for important
components in our health system, then we
should not discard the inexpensive
treatments for those where they are suitable



When to use what?

NOACs (DOACs)

Increased risk of ICH

Generally increased
bleeding risk

Difficult to stabilize on
VKA (unless due to poor
compliance)

Frequent use of antibiotics

Need for convenience and
can be afforded

VKASs (warfarin etc)

Severe renal failure
Mechanical heart valves

Unusual indications (mural
thrombus, cerebral or
splanchnic vein thrombosis)

Increased risk of lower GI
bleed

Menstruating women
Extreme BW

Strong Pgp/CYP3A4
inhibitors or inducers

Financial reasons



Conclusions

e Overall, NOACs have at least sitmilar
efficacy to VKA

» Also similar or sometimes lower risk of
bleeding, especially intracranial

 But more lower GI and menstrual bleeds.

* For some populations VKA 1is still
preferable.



