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Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Giugliano, Eugene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A John Camm,
Jeffrey | Weitz, Basil S Lewis, Alexander Parkhomenko, Takeshi Yamashita, Elliott M Antman

Summary

Background Four new oral anticoagulants compare favourably with warfarin for stroke prevention in patients
with atrial fibrillation; however, the balance between efficacy and safety in subgroups needs better definition. We
aimed to assess the relative benefit of new oral anticoagulants in key subgroups, and the effects on important
secondary outcomes.

Methods We searched Medline from Jan 1, 2009, to Nov 19, 2013, limiting searches to phase 3, randomised trials
of patients with atrial fibrillation who were randomised to receive new oral anticoagulants or warfarin, and trials
in which both efficacy and safety outcomes were reported. We did a prespecified meta-analysis of all
71683 participants included in the RE-LY, ROCKET AF, ARISTOTLE, and ENGAGE AF-TIMI 48 trials. The main
outcomes were stroke and systemic embolic events, ischaemic stroke, haemorrhagic stroke, all-cause mortality,
myocardial infarction, major bleeding, intracranial haemorrhage, and gastrointestinal bleeding. We calculated
relative risks (RRs) and 95% ClIs for each outcome. We did subgroup analyses to assess whether differences in
patient and trial characteristics affected outcomes. We used a random-effects model to compare pooled outcomes
and tested for heterogeneity.

Findings 42411 participants received a new oral anticoagulant and 29272 participants received warfarin. New oral
anticoagulants significantly reduced stroke or systemic embolic events by 19% compared with warfarin (RR 0-81,
95% CI 0-73-0-91; p<0-0001), mainly driven by a reduction in haemorrhagic stroke (0-49, 0-38-0-64; p<0-0001).
New oral anticoagulants also significantly reduced all-cause mortality (0-90, 0-85-0-95; p=0-0003) and intracranial
haemorrhage (0-48, 0-39-0-59; p<0-0001), but increased gastrointestinal bleeding (1-25, 1-01-1-55; p=0-04). We
noted no heterogeneity for stroke or systemic embolic events in important subgroups, but there was a greater relative
reduction in major bleeding with new oral anticoagulants when the centre-based time in therapeutic range was less
than 66% than when it was 66% or more (0-69, 0-59-0-81vs 0-93, 0-76-1-13; p for interaction 0-022). Low-dose new
oral anticoagulant regimens showed similar overall reductions in stroke or systemic embolic events to warfarin (1-03,
0-84-1-27; p=0-74), and a more favourable bleeding profile (0-65, 0-43-1-00; p=0-05), but significantly more
ischaemic strokes (1-28, 1-02-1-60; p=0-045).
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Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

NOAC (events) Warfarin (events) RR (95% ClI)

134/6076 199/6022 0-66 (0-53-0-82)  0-0001
ROCKET AF®t 269/7081 306/7090 : 0-88 (0-75-1:03)  0-12
ARISTOTLE+ 212/9120 265/9081 0-80 (0-67-0-95)  0-012
ENGAGE AF-TIMI 485§ 296/7035 337/7036 B 0-88 (0-75-1:02)  0-10
Combined (random) 911/29312  1107/29229 0-81(0:73-0-91)  <0-0001

I |
0. : 2:0
5 _

Favours NOAC Favours warfarin

~ Figure 1: Stroke or systemic embolic events
Data are n/N, unless otherwise indicated. Heterogeneity: I’=47%; p=0-13. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily. tRivaroxaban
20 mg once daily. Apixaban 5 mg twice daily. SEdoxaban 60 mg once daily.

NOAC (events) Warfarin (events) RR (95% Cl) P

RE-LY5* 375/6076 397/6022 —.—— 0-94 (0-82-1:07) 034
ROCKET AF®t 395/7111 386/7125 C—— 1.03 (0-90-1-18) 072
ARISTOTLE"# 327/9088 462/9052 —B— 071 (0-61-0-81)  <0-0001
ENGAGE AF-TIMI 482§ 444/7012 557/7012 —.—.— 0-80(0-71-0-90)  0-0002
Combined (random) 1541/29287 1802/29211 —@— 0-86 (0-73-1-00) 0-06

[ I ]

0- 1.0 2:0
5 I I
Favours NOAC Favours warfarin

Figure 3: Major bleeding
Data are n/N, unless otherwise indicated. Heterogeneity: I’=83%; p=0-001. NOAC=new oral anticoagulant. RR=risk ratio. *Dabigatran 150 mg twice daily.
TRivaroxaban 20 mg once daily. $Apixaban 5 mg twice daily. SEdoxaban 60 mg once daily.



Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Pooled NOAC Pooled warfarin RR (95% CI) P

(events) (events)
Efficacy
Ischaemic stroke 665/29292 724/29221 —e—- 0-92 (0-83-1:02) 0-10
Haemorrhagic stroke 130/29292 263/29221 0-49 (0-38-0-64)  <0-0001
Myocardial infarction 413/29292 432/29221 %— 0-97 (0-78-1-20) 077
All-cause mortality 2022/29292 2245/29221 e 0-90 (0-85-0-95) 0-0003
Safety
Intracranial haemorrhage  204/29287 425/29211 + 0-48 (0-:39-0-59)  <0-0001
Gastrointestinal bleeding ~ 751/29287  591/29211 —S— 125(101-155) 0043

0|~2 0!5 1 2|
4— —’
Favours NOAC Favours warfarin

Figure 2: Secondary efficacy and safety outcomes

Data are n/N, unless otherwise indicated. Heterogeneity: ischaemic stroke I’=32%, p=0-22; haemorrhagic stroke I’=34%, p=0-21; myocardial infarction I’=48%,
p=0-13; all-cause mortality I’=0%, p=0-81; intracranial haemorrhage I’=32%, p=0-22; gastrointestinal bleeding I’=74%, p=0-009. NOAC=new oral anticoagulant.
RR=risk ratio.



Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Interpretation
This meta-analysis is the first to include data for all four new
oral anticoagulants studied in the pivotal phase 3 clinical trials
for stroke prevention or systemic embolic events in patients
- with atrial fibrillation.

New oral anticoagulants had a favourable riski benefit
profile, with significant reductions in stroke, intracranial
haemorrhage, and mortality, and with similar major
bleeding as for warfarin, but increased gastrointestinal
bleeding.

The relative efficacy and safety of new oral anticoagulants
was consistent across a wide range of patients.




NAO VS WARFARIN - EFFICACIA E SICUREZZA

RE-LY* Dabigatran Dabigatran
n=18.113 110 mg P 150 mg P Warfarin
Ictus o SE, %y 1,53 <0,001 1,11 <0,001 1,69

Sanguinamento maggiore, %/y 2,7 0,003 31 0,31 3,4

ROCKET AF®
n= 14.264 Rivaroxaban Warfarin P
Ictus o SE, %ly 1,7 2,2 <0,001
Sanguinamento maggiore, n/100 pt-y 3,6 34 0,58

ARISTOTLE®

n= 18.201 Apixaban Warfarin P
Ictus o SE, %ly 1,27 1,60 0,01
Sanguinamento maggiore O CRNM, %/y 4,07 6,01 <0,001

ENGAGE AF-TIMI 48¢

n=21.105 Edoxaban Warfarin P
Ictus o SE, %ly 1,57 1,80 0,08
Sanguinamento maggiore, %/y 2,75 3,43 <0,001

a. Connolly SJ, et al. N Engl J Med. 2009;361:1139-1151; b. Patel MR N Engl J Med. 2011,365:883-891;
¢. Granger (B, et al. N Engl J Med. 2011,365:981-992, d. Giugliano RPN Engl J Med. 2013;369:2093-2014;

Leonardo De Luca
s Dip. di Scienze Cardiovascolari
European Hospital Roma
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Stefano Barco, MD, Research Fellow P,

Yuk Wah Cheung, MD, Research Fellow ¢,

John W. Eikelboom, MBBS, Associate Professor of Medicine ¢,
Michiel Coppens, MD, Ph.D., Internist Vascular Medicine *“*

2 Department of Vascular Medicine, Academic Medical Center, Amsterdam, The Netherlands

b Department of Internal Medicine, Fondazione IRCCS Policlinico San Matteo, University of Pavia, Italy
¢ Population Health Research Institute, McMaster University, Hamilton, Ontario, Canada

4 Department of Medicine, McMaster University, Hamilton, Ontario, Canada

The new oral anticoagulants (NOACs) dabigatran etexilate, rivar-

Keywords: . - )

elderly oxaban, and apixaban have been extensively studied for preven-
atrial fibrillation tion and treatment of venous thromboembolic disease and for
stroke stroke prevention in atrial fibrillation. Elderly patients have the
venous thromboembolism highest incidence of thrombotic complications but also have the
anticoagulants highest risk of anticoagulant associated bleeding. In this review we
dabigatran etexilate critically examine the balance between risks and benefits of NOACs
Z‘I‘)’;‘;:l;(j:a” compared with vitamin K antagonists in elderly patients enrolled

in phase 3 randomized controlled trials for the management of
venous thrombosis and stroke prevention in atrial fibrillation.
Results show that the favourable balance between risks and ben-
efits of NOACs is preserved in the elderly population.

© 2013 Elsevier Ltd. All rights reserved.

vitamin K antagonists
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Warfarin

NOAC

n/N %/yr n/N %/yr Hazard ratio

T i 203/2688 5.16 : 179/2702 4.47 = 0.33

3.34 —@—
2.16

133/2777 3.04 : 148/2781

59/1646 2.21 59/1642

=275 204/2354 4.43 : 206/2430 4.37 <0.001

110 mg BID
<75 138/3661 1.89 : 215/3592 3.04 —@—

>80 98/974 5.24 90/994 4.68 —— 0.01

<80  244/5041 243  331/5028 3.35 @
Dabigatran >75  246/2474 5.10 @ 206/2430 437 —@— <0.001
150mgBb - 153/3602 2.12 | 215/3592 3.04 —@—
280 126/1059 6.23 90/994  4.68 ® i 0.002
<80  1273/5017 273 | 331/5028 335 @
Apixaban  >75 151/2836 333 @ 224/2819 5.19 —@— 0.64
=2 Fig BB >65-74:120/3529 1.99 : 166/3501  2.82 —@—

<65 56/2723 1.17 72/2732  1.51 —@—

T T T T T T
000 025 050 0.75 1.00 1.25 1.50 175  2.00

HR (95% CI)
NOAC Warfarin
better better

MAJOR BLEEDING IN phase 3 randomized controlled trials comparing a NOAC

with vitamin K antagonists in patients with atrial fibrillation.
NOAC indicates New Oral Anticoagulant; QD, once-daily; BID, twice- daily; n, number of patients with
events; N, the total number of patients in the subgroup; %/yr, event-rate expressed as the number
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FDA Drug Safety Communication: FDA study of Medicare patientsfinds risks lower for stroke
and death but higher for gastrointestinal bleeding with Pradaxa (dabigatran) compared to
warfarin

|
Safety Announcement [05-13-2014]

The new study included information from more than 134,000 Medicare patients,
65 years or older, and found that among new users of blood-thinning drugs,
Pradaxa was associated with a lower risk of clot-related strokes, bleeding
In the brain, and death, than warfarin.

The study also found an increased risk of major gastrointestinal bleeding
with use of Pradaxa as compared to warfarin,

The Ml risk was similar for the two drugs.

Importantly, the new study is based on a much larger and older patient
population than those used in FDA® earlier review of post-market data, and
employed a more sophisticated analytical method to capture and analyze the
events of concern.




CONFERMA DI EFFICACIA E SICUREZZA DI DABIGATRAN
NELLA VITA REALE - DATA BASE MEDICARE

RE-LY
Studio clinico controllato
condotto in piu

di 18.000 pazienti
B Warfarin

HR: 0.76 RR: 0.41 RR:0.94 RR: 1.48 RR:1.27 RR:0.88
P=0.04 P<0.001 P=0.41 P=0.001 P=0.12 P=0.05

N W s U,

=

B Dabigatran

Tasso di eventi (% per anno)

-I_.--

Ictus Emorragia -- Sanguinamento -- Infarto
ischemico  intracranica  Maggiore  Gastrointestinale  Miocardico

HR: 0.80 HR: 0.34 HR: 0.97 HR: 1.28 HR: 0.92 HR: 0.86
P=0.02 P<0.001 P=0.50 P<0.001 P=0.29 P=0.006

o

Mortalita

Medicare
Analisi nella vita reale
condotta in piu

di 134.000 pazienti

B Warfarin
B Dabigatran

Incidenza per 100 persone anno

Elaborato da: Graham DJ et al. Circulation 2015,131:157-64, Connolly SJ et al. N Engl J Med 2009; 361:1139-51
Connolly SJ et al. N Engl J Med 2010;363:1875-6 e Connolly SJ et al. N Engl J Med 2014; 371:1464-5

| Figura 1. Comparazione dabigatran versus warfarin nel contesto dello studio clinico controllato RE-
¥ LY (dati relativi al dosaggio di dabigatran pari a 150 mg/bid) e della vita reale (Progetto assistenziale
~ Medicare, dati relativi a dabigatran 150 mglbid e 75 mglbid).




Statistiche del registro danese relative a
dabigatran 110 mg/bid oppure 150 mg/bid

(n=4.978) e ad un gruppo di dimensioni
doppie di pazienti trattati con warfarin. CONFERMA DI SICUREZZA E EFFICACIA DI DABIGATRAN
C evidente la equivalenza terapeutica in
termini di riduzione delléctus cardioembolico, NELLA VITA REALE - REGISTRO DANESE
in presenza di un decrementodellamo r t a t " . . ) )
totale dabigatran versus warfarin [110mg/bid, Outcome / Model Wa’ff_:;:a‘:; ?:3;9?;;?,/“ g|1)0 mg Wa’ff_lra':a"r; ?::Lgf';;i/" :::3)0 m P-value
hazard ratio (HR) 0.79; intervallo di Ictus ’ ’
confidenza al 95% 0.65-0.95; 150mg/bid, HR: Crude ek 079(059;103) 1" 0.99 (0.74; 1.30) 0.23
0.57: intervallo di confidenza al 95% 0.40- Adjusted el 0.73(0.53;1.00) L+ 1.18 (0.85;1.64) 0.092
0.80]. Embolismo sistemico
. . . . Crude jsml—y 0.78(0.29; 1.78) ] 0.67(0.20; 1.73) 0.70
Evidente anche per dabigatran in entrambi i Adjusted et 0.60(0.19; 1.60) I .._+ | 1.00(0.26;3.35) 0.63
dosaggi versus warfarin una minore Morte
frequenza di sanguinamenti intracranici /igj{ﬂ;ed e (1)% gggg é;g; ::_} 82? Egig 838; 3%8821
. . L . a . .05, U. . .40; 0. .
(110.mg/b|d, HR: 0.24; intervallo di . Infarto del miocardio
confidenza al 95% 0.08-0.56; 150mg/bid, HR Crude ( - 0.41 (0.26; 0.62) [ 0.36 (0.20; 0.59) <0.0001 )
0.08; intervallo di confidenza al 95% 0.01- o bed | ON0ID =S| noeer —_—
.. . . . . mbolia poimonare

0.40) e di infarti del miocardio (110mg/bid, Crude ——{  042(0.180.87) P— 031(0.09; 0.75) 0.011
HR 0.30; intervallo di confidenza al 95% Adjusted —- 0.33(0.12;0.74) —e— 0.24(0.06; 0.72) 0.004
0.18-0.49; 150mg/bid HR 0.40; 95%CI: 0.21- Sanguinamento intracranico
0.70 ¢ Crude —-— 0.30(0.12; 0.63) ———p 0.06 (0.01; 0.29) 0.0005

.70). ) ) ) o o Adjusted —-— 0.24 (0.08; 0.56) ———— 0.08 (0.01; 0.40) 0.0006
| sanguinamenti gastrointestinali erano minori Sanguinamento Gl

i i i Crude | 0.67 (0.43; 0.99) FeH 0.81(0.53; 1.21) 0.12
per dablg.a.tran 110mg/ bid Versus warfaorm Adjusted ( el 060(037,0.93) Het 1.12(0.67; 1.83) 0.075 )
(HR 0.60; intervallo di confidenza al 95% Sanguinamento maggiore
0.37-0.93) ed analoghi al warfarin per ngde , bl 0.88(0.66:1.14) 0.65 (0.45; 0.90) 0.043
dabigatran 150mg/bid (HR 1,12; intervallo di 2 . e 08205911 07751 02
. f spedalizzazione
confidenza al 95% 0.67-1,83) ed analoghi al Crude Wl 051(048;055) 0.76 (0.71; 0.81) <0.0001
warfarin per dabigatran 150mg/bid (HR 1,12; Adjusted B[ 0.53(049;0.57) 0.86 (0.79; 0.93) <0.0001
intervallo di confidenza al 95% 0.67-1,83). ; ' ' ' ' :
Per ogni variabile, sopra sono le elaborazioni 001 020 100 500 oot 020 100 500
. . A favore di Dabigatran 110 mg A favore di Warfarin A favore di Dabigatran 150 mg A favore di Warfarin

statistiche non aggiustate, sotto quelle

aggiustate.

Elaborato da Larsen et al JACC
2013, 61,22:2264-2273
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Europace EHRA PRACTICAL GUIDE

EURCPEAN doi:10.1093/europace/eun309
SQCIETY OF
CARDIOLOGY #

Updated European Heart Rhythm Association
Practical Guide on the use of non-vitamin K
antagonist anticoagulants in patients with
non-valvular atrial fibrillation

Table 2 Non-VKA oral anticoagulant drugs, approved for prevention of systemic embolism or stroke in patients with
non-valvular AF

Dabigatran Apixaban Edoxaban Rivaroxaban
Action Direct thrombin inhibitor Activated factor Xa inhibitor Activated factor Xa inhibitor Activated factor Xa inhibitor
Dose 150 mg BID 5 mg BID 60 mg OD" 20 mg OD
110 mg BID*® 2.5 mg BID® 30 mg OD*® 15 mg OD*
(75 mg BID)"
Phase Il clinical trial ~ RE-LY* ARISTOTLE?® ENGAGE-AF?® ROCKET-AF*
AVERROES?’

BID, twice a day; OD, once daily.

®See further tables and text for discussion on dose reduction considerations.

®110 mg BID not approved by FDA. 75 mg BID approved in USA only, if CrCl 15—-30 mL/min or if CrCl 30—49 mL/min and other ‘orange’ factor as in Table 6 (e.g. verapamil).
‘FDA provided a boxed warning that ‘edoxaban should not be used in patients with CrCL > 95 mL/min’. EMA advised that ‘edoxaban should only be used in patients with high
creatinine clearance after a careful evaluation of the individual thrombo-embolic and bleeding risk’.




GLORIA™-AF FASE II: FANV - USO DI ANTICOAGULANTI ORALI DIRETTI,
ANTIVITAMINA K ED ANTIAGGREGANTI NELLE DIVERSE REALTA MONDIALI

M Altro Nulla Antiaggreganti diversi da ASA ASA M Altri NAO M Dabigatran [l VKA

- 011 —_— 1,5

. Ny 100 38 75 0,2 4,2 0.4 1,2
: 0,6 19,8 10,1 9,9

13,4

o
S
I

~
o
|

Pazienti (%)

Europa Nord America America Latina  Africa/Medio Oriente
(n=7108) (n=3403) (n=3071) (n=913) (n=597)

Altri NAO = Rivaroxaban e Apixaban .
ASA = acido acetil salicilico; Altro = altri anticoagulanti Huisman MV et al. ESC 2015







I_T*A_bsorption and metabolism of the different new anticoagulant drugs.

Dabigatran Rivaroxaban

Gut esterase-mediated
hydrolysis

Gut

——> Rivaroxaban ——> t, = 5-9h (young
11-13h (elderly

~100% (with food)
Apixaban Edoxaban

Gut ~73% Gut

——> Apixaban —> t, = 12h

Bio-availability 50% ~27% Bio-availability 62%

Hein Heidbuchel et al. Europace 2015;europace.euv309

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author E U rO p a Ce

2015. For permissions please email: journals.permissions@oup.com.
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Table 6 Effect on NOAC plasma levels (AUC) from drug-drug interactions and clinical factors, and recommendations

towards NOAC dose adaptation

Erythromycin

competition and
CYP3A4
inhibition

Rifampicin™***

P-gp/ BCRP and
CYP3A4/CYP2)
2 inducers

minus

66%253

Antiviral drugs

HIV protease inhibitors
(e.g. ritonavir)

P-gp and BCRP
competition or
inducer;
CYP3A4
inhibition

54%2°

NOAC dose by
50%)

via Dabigatran Apixaban Edoxaban Rivaroxaban
Antiarrhythmic drugs:
Amiodarone moderate P-gp +12-60% No PK data® +40%83 64244 Minor effect® (use
competition with caution if
CrCl <50 ml/min)
Digoxin P-gp No effect? % ’ No effect No effect?#247
competition // ///
Diltiazem P-gp No effect® +40%¢° N c
competition and /?/é
weak CYP3A4 7 . 7 7
inhibition / //// 0 .
Dronedarone P-gp +85% (Reduce
competition and NOAC dose b; bu
CYPIAG ’ ;// /////{///
inhibition ,/4///%///4////
Quinidine P-gp +5394248 & SMPC 7794240249, 250 %////%%/{%
competition (No dose / t/' fo //
reduction
required by label)
Verapamil P-gp +12-180% +53% (SR)%*+ 2%
competition (reduce (No dose
(and weak NOAC dose reduction
CYP3A4 and take required by
inhibition) simultaneously) label)
Other cardiovascular
drugs
Atorvastatin P-gp +18%%! No effect No effect??
competition and
CYP3A4
inhibition
Antibiotics
Clarithromycin; moderate P-gp +15-20% +90%¢* (reduce +30-54%2247

Up to minus 50%
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via Dabigatran Apixab Edoxab Rivaroxaban
Fungostatics
Fluconazole Moderate {/{//W +42% (if
CYP3A4 systemically
inhibition administered)?’

Itraconazole;

potent P-gp and

+87-95%*

Ketoconazole; BCRP (reduce NOAC
Posaconazole; competition; dose by 50%)
Voriconazole; CYP3A4
inhibition
Immunosuppressive
Cyclosporin; P-gp Extent of increase
Tacrolimus competition unknown
Antiphlogistics
Naproxen P-gp +55%24 No effect (but
competition pharmacodynamically|”
increased /
bleeding time) |~
Antacids
H2B; PPI; Al-Mg-hydroxide | Gl absorption Minus 12- No effect®® No effect No effect?*! 24

30%45. 53,58

Others
Carbamazepine™*¥; P-gp/ BCRP and minus Up to minus
Phenobarbital*; CYP3A4/CYP2) 66%>° 50%
Phenytoin®*; 2 inducers
St John’s wort*#*
Other factors:
Age > 80 years Increased # %
plasma level
Age 275 years Increased %
plasma level
Weight < 60 kg Increased #
plasma level
Renal function Increased See Table 8
plasma level

Other increased bleeding
risk

Pharmacodynamic interactions (antiplatelet drugs; NSAID; systemic
steroid therapy; other anticoagulants); history of Gl bleeding; recent
surgery on critical organ (brain; eye); thrombocytopenia (e.g.
chemotherapy); HAS-BLED >3

Red: contra-indicated/not recommended. Orange: reduce dose (from 150 to 110 mg BID for dabigatran; from 20 to 15 mg OD for rivaroxaban; from 5 to 2.5 mg BID for

apixaban). Yellow: consider dose reduction if 2 or more ‘yellow’ factors are present. Hatching: no clinical or PK data available.
%: age had no significant effect after adjusting for weight and renal function.

BCRP, breast cancer resistance protein; NSAID, non-steroidal anti-inflammatory drugs; H2B, H2-blockers; PP, proton pump inhibitor; P-gp, P-glycoprotein; Gl, Gastrointestinal.
""Some interactions lead to reduced NOAC plasma levels in contrast to most interactions that lead to increased NOAC plasma levels. This may also constitute a contraindication
for simultaneous use, and such cases are coloured brown. The label for edoxaban mentions that co-administration is possible in these cases, despite a decreased plasma level,
which are deemed not clinically relevant (blue). Since not tested prospectively, however, such concomitant use should be used with caution, and avoided when possible.

$Based on in vitro investigations, comparing the ICsq for P-gp inhibition to maximal plasma levels at therapeutic dose, and/or on interaction analysis of efficacy and safety endpoints in

the Phase Ill clinical trials.**®* No direct PK interaction data available.
#The SmPC specifies dose reduction from 5 to 2.5 mg BID if two of three criteria are fulfilled: age >80 years, weight <60 kg, serum creatinine >1.5 mg/dL.
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ISTH* Bleeding Definitions

A MajorBIeedlngl Bl eedi ngé
with a fall in hemoglobin of Q2 g/dL, or

with transfusion of @ units of PRBC or whole blood,
or

that occurs |n a crltlcal Iocatlon |e mtracranlal

*ISTH i International Society of Thrombosis and Haemostasis
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Dabigatran versus Warfarin in Patients with Atrial Fibrillation

Stuart J. Connolly, M.D., Michael D. Ezekowit M Ch Phil., Salim Yusuf, F. C .C., D Phil.,
John Eikelboom, M.D., Jo Oldg , M. D, Ph.D Aml rekh, M J nice Pogue M.S IA IIy Ph.D
Ellison Themeles, B.A.,Jeanne Va M D., Susan Wang, Ph.D o Alin g M.D., Ph D Dems Xav er, M.D.,

Jun Zhu, M.D,, Rafael Diaz, MAD |S ewis M D., Harald D l\/l D., H s-Christoph Diener, M.D., Ph.D.,
Campbell D. Joyner, M.D., W || , M.D., Ph.D., and the YS gC mmittee and Investigators*

In some recent clinical trials, major bleeding was

further categorized as:

LIFE-THREATENING BLEEDING was a

subcategory of major bleeding that consisted of

fatal bleeding,

A symptomatic intracranial bleeding,

A bleeding with a decrease in the hemoglobin
level of at least 50 g per liter, or

A bleeding requiring transfusion of at least 4
units of blood or

A inotropic agents or

A necessitating surgery
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All sites of intracranial hemorrhage were less frequent in patients
assigned to dabigatran compared with warfarin.

It has been hypothesized that warfarin interferes with tissue factor Vlla-
mediated thrombosis that may be especially important for hemostasis
@ within the brain, whereas novel oral anticoagulants do not because of
=~ their more selective mechanisms of action



Dabigatran-related Intracerebral Hemorrhage Resulting
in Hematoma Expansion

Claus Z. Simonsen, MD,* Thorsten Steiner, MD,T1 Anna Tietze, MD,§
and Dorte Damgaard, mMp*

Warfarin-related intracerebral hemorrhage carries a particularly high risk of neuro-
logic deterioration and death because of a high rate of hematoma expansion of about
50%. Novel oral anticoagulants (NOACs)—apixaban, dabigatran, and rivaroxa-
ban—have a significantly smaller risk of intracerebral hemorrhage (ICH). However,
two facts make this situation complicated: First, the risk of hematoma expansion is
unknown for NOACs. Second, there is no specific antidote for neither of the NOAC:s.
We present a case that suggests that hematoma expansion may occur after NOAC-
related ICH. Key Words: Intracerebral hemorrhage—stroke—atrial fibrillation—
anticoagulant.

© 2014 by National Stroke Association

Journal of Stroke and Cerebrovascular Diseases, Vol. 23, No. 2 (February), 2014: pp e133-e134



Uomo di 76 anni - 2 mesi prima ictus ischemico - assume dabigatran
150mgx 2 da 9 gg i emiparesi sin e disartria GCS 12A dopo 6 ore GCS 3
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Figure 2. Computed tomographic scan after deterioration with consider-
able ICH progression, extension of blood into the ventricular system, and
midline shift. Hematoma volume on this scan was 185 mL. Abbreviation:
ICH, intracerebral hemorrhage.

- Figure 1. Computed tomographic scan from presentation with left-sided
. hemiparesis. A right-side subcortical hemorrhage is visible. Note also the
~lacunar infarction in the left corona radiata from the prior ischemic stroke.
"R Hematoma volume calculated according to the ABC/2 rule was 15 mL.

Journal of Stroke and Cerebrovascular Diseases, Vol. 23, No. 2 (February), 2014: pp e133-e134
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with a shorter length of stay compa
patients with warfarin-induced bleec
As was the case In previous publishec

induced’
bleeding had a more benign clinical course

red with
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reports,
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Sustaining an acute kidney
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potentially predisposes patients to bleeding

while receiving dabigatran



Hemorrhagic Complications in Emergency Department Patients

Who Are Receiving Dabigatran Compared With Warfarin

..........

Table 3. Details of patients under treatment with dabigatran who were admitted with bleeding.

Patient Age, Bleeding Daily Dose, Length of Hematocrit Level Creatinine Level Change, Blood Products
No. Years Sex Site mg Stay, Days Decrease % From Baseline Transfused, Units Outcome

1 59 Male Gl bleed 300 4 3.3 8 Survival
2 59 Male Pericardium 300 1 6.5 25 PRBC 1; FFP 3 Death
3 61 Male Gl bleed 300 2 4.1 0 Survival
4 65 Male Gl bleed 300 2 0 60 PRBC 2 Survival
5 66 Male Gl bleed 150 7 6.9 67 PRBC 4 Survival
6 75 Female Scalp 300 1 0 20 Survival
7 76 Male Gl bleed 300 2 0] 50 Survival
8 79 Female Hemorrhoid 150 3 2.7 19 Survival
9 81 Female Gl bleed 300 4 6.9 0 PRBC 2 Survival
10 82 Female Vaginal 300 1 0 100 Survival
11 84 Female Gl bleed 150 4 5.4 -4 PRBC 1 Survival
12 84 Female Gl bleed 300 3 6.7 92 Survival
13 89 Female Gl bleed 300 3 6.5 0 PRBC 1 Survival
14 93 Female Gl bleed 300 11 8.9 106 PRBC 1 Survival
15 104 Male Gl bleed 150 4 20.6 56 PRBC 4; FFP 2 Death
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