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RELY-ABLE:
Long Term Follow-Up with Dabigatran

Eligible patients:
Alive and receiving dabigatran, at same blinded dose
Followed at center participating in RE-LY

Intracranial Hemorrhage' Intracerebral Hemorrhage

Dabigatran 150 mg bid: 0.33% per year Dabigatran 150 mg: 0.11% per year During _RE-LYZ
R : Warfarin: 0.39%/y
Dabigatran 110 mg bid: 0.22% per year Dablgatran 110 mg: 0.13% per year .
HR, 1.45; 95% C1, 0.98-2.16 1 HR, 0.91; 95% €1, 0.50-1.64 Leld LB ELLZE4
Dab 150 0.09%/y

Cumulative Risk

Dabigatran 110 myg bid
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Major bleeding: All Dabigatran patients (all patients
receiving dabigatran in RE-LY & RELY-ABLE trials) 12,091 patients followed for mear
Intracranial hemorrhage: intracerebral + subdural

Conolly SJ. et al AHA 2012 Abstract CS.04
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‘ *\l iy A 69 year old woman has been treated with warfarin

# ‘lm | for several years because of AF, stable INR
i !l Past medical history:
/“'l l ' Hypertension
U'}“.‘* '1, Hyperlipidemia
W “ 1‘ Hemorrhoids with episodes of rectal bleeding
| | | '} She switched to dabigatran 150mgX2/d (patient’s preference)

v Amiodarone is added to her medication
b‘ " r | because of an episode of rapid AF
k Complains about rectal bleeding




Dabigatran: Post Marketing Bleeding Reports
\|LAN Analysis Using the FDA Adverse Events Reporting System

Bleeding-Related Fatality Reports with Dabigatran vs.\Warfarin:
2011-2012
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Bleeding event Warfarin Dabigatran
Total bleeds (n) 590 2453
Gl bleeds, n (%) 162 (27%) 1352 (55%)
Intracranial bleed, n (%) 69 (12%) 280 (11%)
Bleed fatalities, n (%) 47 (8%) 393 (16%)

McConeghy K, et al. ACC 2013 Scientific Sessions Abst. 914-8
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|
ﬂ Dabigatran: Post Marketing Bleeding Reports

Intracranial and Gastrointestinal Bleeding Events in New Users of Dabigatran and Warfarin from the Mini-Sentinel Distributed
Database, October 2010 through December 2011.*

[ Analysis Dabigatran Warfarin

Incidence Incidence
No. of No.of  (no.ofevents/ No.of  No. of (no. of events/
Patients ~ Events 100,000 days at risk) Patients ~ Events 100,000 days at risk)

Gastrointestinal hemorrhage

Analysis with required diagnosis of 10,599 16 1.6 43,541 160 3.5
atrial fibrillation
WMl Sensitivity analysis without required 12,195 19 1.6 119,940 338 31
I | diagnosis of atrial fibrillation
Intracranial hemorrhage
Analysis with required diagnosis of 10,587 : 43,594
atrial fibrillation

Sensitivity analysis without required 12,182 : 120,020
diagnosis of atrial fibrillation

limitations to the Mini-Sentinel analysis:
lack of adjustment for confounding variables, lack of a detailed medical record review

Southworth MR et al N Eng J Med Apr 2013;368;14



| Prospective observational study
. Tertiary center, Boston
57,000 annual ED visits
Jan-Dec 2011:
15 with dabigatran induced bleeding =
123 with warfarin induced bleeding
¢ Patients treated with dabigatran:
Shorter length of stay: 3.5d vs. 6.0d :
Older: 77y vs. 70y - Agent

53% presented with acute kidney injury St EE:E:."W

80% vs. 48%

40.0% 60.0%

Medication Visits

Percentage of Total Cases
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Berger R. et al. Ann Emerg Med 2013;61,;475-479
Budhnitz DS. et al N Engl ] Med 2011,365,2002-12




“Efficacy and safety of dabigatran etexilate and
warfarin in ‘real world’ patients with atrial fibrillation:
A prospective nationwide cohort study”

Larsen TB. et al. In Press, Accepted Manuscript, Available online 3 April 2013

Danish Registry of Medicinal Product Statistics . JACC
dabigatran-treated group and a 1:2 propensity matched
warfarin-treated group of n=4978 and n=8936, respectively
Conclusions

In this ‘everyday clinical practice’ post-approval nationwide clinical
cohort, ....... We found no evidence of an excess of bleeding events | s
......... amongst dabigatran treated patients in this propensity-matched

comparison against warfarin, even in the subgroup with >1 year’s

follow up.




Bleeding Risk with Dabigatran

>80 mUmin(n=6

0 to <80 mLU/min (n = 6)
D to <50 mL/min (r 6)

Risk Factors
[=] Impaired renal function
Severe renal impairment: T1/2 of dabigatran doubled (28h vs. 14h)
[=] Prescriber error
& lgnoring renal dysfunction
& Interaction with another anticoagulant (INR>2 at start)
[=] Patient age (>80y)
[=] Interaction with drugs

=] Prior bleeding diathesis Stangier J, Clin Pharmacokinet. 2010;49(4):259-68
= Low body weight (< 60kg) Harper P. et al N EnglJ Med 2012; 366:864-866




fq Case Study

u' ~\| i A 69 year old woman has been treated with warfarin

‘lm | for several years because of AF, stable INR
| Past medical history:

Hypertension

"}",“ i’, Hyperlipidemia

‘ 1‘ Hemorrhoids with episodes of rectal bleeding

' She switched to dabigatran 150mgX2/d (patient’s preference)
/| Amiodarone is added to her medication
‘“ " J,‘ | because of an episode of rapid AF
Complains about rectal bleeding

*T Aspirin is added

.
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iii'f'i Possible Indications for Monitoring
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Ei }1 E'ﬂ = Elderly
}i 4 i [ [=] Under weight (< 50kg)
:’ 19! [ Renal failure

] i r =1 Non-adherence/ treatment failure

I “. : [=] Interaction with drugs (e.g. p-gp or CYP3A4 inducers)
¢ '!i _ [1 Concomitant anti-platelet therapy

ﬂjl ‘ [=] Any coagulopathy (e.g. thrombocytopenia, vWD)
i ‘ [ Elective procedure
e
N |

- ¥ ﬂ Emergency

L}
i 1% ‘\ [:] Emergency surgery/trauma
I'TL I &N [= Active bleeding
'f _,_'Ei [=] Suspected drug overdose (accidental/deliberate)




British Committee for Standards
in Hematology & ISTH SSC Recommendations

Each Laboratory should be aware of the local sensitivity of PT/PTT reagents to
dabigatran and rivaroxaban, or use commercial calibrants

Common tests:
[=] For dabigatran: aPTT can be used for urgent determination of the

relative intensity of anticoagulation, but not to determine drug level
A normal TT means a very low drug level

[=] For FXa inhibitors: PT (or aPTT) can be used for urgent determination
of the relative intensity of anticoagulation, but not to determine drug level.

PT is more sensitive. A quantitative specific anti FXa test is pending

aPTT T Interpretation*

normal normal No drug effect present

. Drug effect present
normal/slightly prolonged prolonged Probably low level

rolonged rolonged Drug effect present and/or
i ° P © other haemostatic defect

* Always indicate time of last dose when requesting tests




Discontinuation Rules for NOACs
before an Elective Invasive Procedure

Timing of last dose before surgery

il Calculated creatinine

Bl clearance, mL/min T1/2, hours Standard risk of bleeding High risk of bleeding

Dabigatran
>80 13 (11-22) 24h 2d
>50-<80 15 (12-34) 24h (24-48h) 2d (48-72h)

>30-<50 18 (13-23) 2d (48-72h) 4d (96h)

<30 27 (22-35) 4d (2-5d) 6d (>5d)
Rivaroxaban

>30 12 (11-13) 24h 2d

<30 unknown 2d 4d

Interruption of anticoagulation for 1-2 days usually does not require bridging
Standard risk procedures include cardiac catheterization/ablation therapy

Patients treated with anticoagulants are at risk for thrombosis

Schulman S. Crowther MA Blood 2012;119;3016-3023
Alikhan R. et al Emerg Med J 2013,0;1-6




.| Safety of Continuing Dabigatran during
h Implantation of Cardiac Rhythm Devices

|
|
' l || 25 consecutive patients Jun 2011- May 2012
*'l,ill | Median age 66 =11
: 1 CHADS, score: 2.1+ 1.4
a{ _ I‘ Aspirin 48%

1R E
!%!u minimally interrupted group: (no missed doses of dabigatran),
1 1 44% of patients
E /Il similar pts. characteristics,

more likely to have had recent or potential cardioversion (73% vs 21%)




Safety of Continuing Dabigatran during
Implantation of Cardiac Rhythm Devices

The interval between the last dose of dabigatran and implantation was:
26 + 16 hours (range 5 to 48) in the minimally interrupted group
5+ 3 hours (range 1 to 11) in the uninterrupted group (p = 0.003).
The interval between implantation and the first postoperative dose of dabigatran was:
27 =19 hours (range 2 to 48) in the minimally interrupted group
8 + 3 hours (range 3 to 11) in the uninterrupted group (p = 0.003).
One minor bleeding event (pocket hematoma) (4%) occurred in 1 patient,
receiving dual antiplatelet therapy, full-dose uninterrupted dabigatran, CHADS, score 6

There may be a higher bleeding risk with the concomitant use of dabigatran

& other anti-thrombotic agents, also observed in patients with ACS,
especially with triple regimens

Rowly CP et al. Am J Cardiol 2013;111;1165-68
Tsu LV, Dager WE Ann Pharmacother 2013;47,573-7




| Management of Acute Bleeding

T

' b

A (overdose, injury, emergency surgery)

L
1Y Document time of last dose of dabigatran

l-1 i1 = Check aPTT, TT (if aPTT normal, unlikely dabigatran is contributing to bleeding)
W8 = Check CBC renal function (eGFR, CrCl)

Mild . Life-threatening
bleeding Moderate-severe bleeding bleeding
Delay next e Symptomatic treatment * Blood product transfusion * Hemodynamic and
. *i d'Scc::ns:t%r .  Mechanical compression * Oral charcoal application hemostatic resuscitation
i inu : : ; : :
i f ¢ Suraical intervention (if dabigatran etexilate * Consideration of
¥ |,F' treatment as ,g is ingested <2h before) PCC,i activated PCC+
i A (% appropriate * Fluid replacement and . .
| 4 :.H hemodynamic support ~ * Hemodialysis' ¢ Charcoal filtration?
LT * rFVila

E In case of an urgent surgery:
A delay of 24h (if possible) in a patient with normal renal function will allow
a drop of 75% in the plasma concentration of dabigatran



Reversal Of NOAC Effect

_ Reversal
i 11'l| agent

Dabigatran

Prevented hematoma
expansion in an animal model
No effect on TT/aPTT in
volunteers

Case report *
Ineffective in vivo & in vitro

Potentially effective
Case reports
Effective in animal model

TG: thrombin generation
* Dager W. Crit Care Med 2011;11;39; Abst 867

Rivaroxaban

Reversal of PT,

BT prolongation in vivo.
No effect on bleeding in
an animal model

Reduced clot initiation
time

Partial reversal of TG in
vitro

Favorable effect on lab
in vivo

No published data
May not be dialyzable
due to significant
protein binding

Apixaban

No published data
No published data

No published data

No published data
May not be dialyzable
due to significant
protein binding

Bauer, KA Am J Hematol, 2012. 87 Suppl 1: p. 5119-26




Reversal Of NOAC Effect:
The Future

Reversal agent

Plasma-derived Fxa
antidote

rFXa antidote

Monoclonal antibodies

Dabigatran

Monoclonal antibody
in pre-clinical stage.
Inhibits anticoagulant
effect in vitro & in
animal models

Rivaroxaban

Reversed coagulation
tests abnormalities in
vitro & in animal model

Reversed coagulation
tests abnormalities in
vitro & in animal model
Reduced blood loss in an
animal bleeding model

No published data

Apixaban

Reversed coagulation
tests abnormalities in
vitro & in animal model

Reversed coagulation
tests abnormalities in
vitro & in animal model

No published data

Bauer, KA Am J Hematol, 2012. 87 Suppl 1: p. S119-26
Siegal DM. Cuker A. L Thromb Thrombolysis 2013;35,391-398




71907 D'WNa 0'71N1 DI'N XN 71907 71PIVND ;@‘\a

aonoom (Pradaxa) Dabigatran [xa0272 DYy9100 DYDY B

SYOTTI TS B ORI FPYE AR Y0100 IRTENG O [H PN

P T 1.3
I T " TINCR PO YT
1K VM PMRR
Troe e rIET ek

WA T 2.9

i 70 g Sl EMnna PR e neG e 1,7 T s
dilutional casgulopathy b T IO oo e I OT MU 70 diunesis T e
MPEFTIEN RIER BN cryoprecipitate Ao pREC, FRP (U o7 5 W o
a7, 2¢) pH ney oo prd mioomes

Y Y (S{EeER) tranexamic acid jm
IR 7Y LR YO & W 00 3P0 TENDH0NE VTR STUD DND Y I N TPYS 0N

TNV 00T TIGED AT TV 30 e D 0 mL

0NN 0B A BT 5T

HEN MIPDT PO T G 1T VDY DR PR Dol Fagnn

AT NPT e T PR IS M 1A 0 walnk i ITEDN (V00T = A RRTION
IO OV TNME=AODTR AR Fimon e 100E RS Pl o A1 NPD0-1a HEm KTe 0N
ARPTT-RPT P W 1) (e jhe
AL FIFE PR TR D (et PAOIC o) "Puvs MAXWIENEN T WO T 750 T IO PTUNY W e
I PADIH PN T SITT R S e VU DA W AT STPSHYT D VT e
i Nowasewen § P omamn T uaps) rFvlla
43 MR 35 3 T PeOCan's Dt O X7 5 107 TEITER PYTIROm 00 357 70 98 LT i Spena o
MneT g e v pomen) 100 earke e ¥na e wan’ nom
MDA N1 RGN BT B0 TR MY DT BN IR OB R IR TH DR R [
efflabel 1o TYn arempn
J(FEIBA] activated prothrombin complex concentrate = aPCC
T R 'Y AN T APS0E DA RIAPRT ¥ ATEa Aeroe 10009 500 12 s

R DETOR DO FTA0 ME T OV DANG AR R TRETI GPRM e T e e
off-label o actvated PCC -2

TSN 20T M1 M meen e off-lalsel o ne o 08T IWTETD 1O TN DT O ENNA S0
|Dctaplex) nen-activated POC -2 w3 phna e 6 (2012 Ym) 5 Rnens nansh i
JAHRD - MICE  Cochrane -3 MUia TeTun I &7 (2012 YI0) B RNens Ryl jod

e R Y TR A T

* Moderaie 1o iesere bleeding - reduction of Hb= ieril tensfuron of =32 units of RBC rymptomatic blesding In critical
ares or Grgan
* Life-threatesing blewsing - syreptematic intracrandal bleed, reduction in Hb >3 g0l tramfusion of =4 sniis of BRC,

Fypebendon requiring instropic agents or bleeding requiring iurgical inlersemtion

ELREL]
{Pradaa) dII:Ilgl'trln [ER L] OYFDMONA BYRNL ORI OFHOMDYT DR YT Whe0 BT 'hpll‘_'ll'l!ll TTIAY
Hial: ]
TG O PERES IR T NTI0E 1MT MDAReRD 14,5,5012 YIARY TN 10300 012 e NN e ar sgane
LT TR I R T
AIEES AYERI A TIHH’.‘I.F'IW'I TIA 3 l'.:l!lh!liﬁﬂ"ﬂ.ﬂl BT VA W AN DEYTH ADYA W [RaAT SN
SYNME OO RCTE o a0 TiEmna I'IIF'.I D DN YW 14-3 1080 I#n Uy lor b Ti7&n 0¥ TITIMY D Na e L]
VDN YT AN DT AT DDA H'I""‘I"W'I"JIIJI'IEI A0S NRYDWN DTN MRS A D4R TI'!"?HHF‘U!'HH balah i
OrMn AN DYRna DR DT RIMTOND Vi 1R AT, TR T [T Mo AT menan Yea npimana
SR R D"’.‘IPI!EI B¥RA BHOVEYTE WBeo Ridhamn
VPN T3 DR AT M
FITIN ANDE RS T 2700 TYI03 MIEDa 04NN AMOIE 3 RIDE T 0 N W04 RN S0 ST pooraT ol
HVGTIT I PR

e DT oy o (1

T TS 1 o w2

(PE, DWT oot e [ua) sonaoin s oy odon (3
TAVO M A

(BT [HEYOIAT R e Frii s FOTeRY Tiean (Hemodot] whaot oof B diluted Thrombin Time: (1

A EY L TR IS T 1T R T DTan
AT PR P D awsE s aPTT +TT (2
,'h_:E.ll'-‘TT ngrTa [Thramban Teme) TT apeTa Tan s e

AW D aPfTT TT

"PRNTIE 10T TH0 DR T ENIE TRy ETTRD MO

PG AU TEY OpEN hiaglhofy; tus] Junn

wan nuummpmn!ﬂhmﬂmnhﬁhmﬂ-ﬂm L} YD b
JW'W\PHWHT‘HHH‘MWT&TWH'HWHDI\IPPTW L}

T DANT B PR TD 3
T NN WA [A00 M 13 nena’ PANRYT TN ATOA TN Y0 DA O ANTYDY @ign atnas anoa
SaEman mga TT 7 ARap 19 i jRaran
TN M AP AT D YUSNET W T P KON |30 [SY00TI RITED K Y0 g s '
ST e TT=0 71 |3 BK X9 TR0 T0F T '
oMo 1308 Pl TYeh T NEVET WOME T2 VIERT TIN [0 0N 0YINaT NOdana aaral o
LHIET VIR T T
SODEMID DIETT YIM0Y 20N S0 DIDT 1180 |2 MORHNAT FTI0
ITIVED REPTI SD T0 R N W RN I 0 9P AR (N VN T TR 87 R 18 AXD
PO T DT I TS SAET j O TR0 GG T M TR VRN, ST T T

it b Usa Fibrinasgen C -2ro0a SPUQIHYG OF MPeoma Cliass IO 10 ‘29 [0 ors N T 1 o Tl Toe v st
Trade rombin, Fibri-Prest, STA-Sbrinepen DA B interfemencs % B30 00 Fm



’ .J

Summary and Conclusions

The new anticoagulants seem to be very promising:
they are convenient, effective, the safety profile
seems to be at least as good as the old anticoagulants

The current data support the results of the pivot RCTs and
show that bleeding with NOACs is less frequent,
and less severe compared to warfarin

| Concerns raised about the lack of an antidote should be

balanced against the short half life of these new agents
The favorable profile may lead to higher rates of VTE
and stroke prophylaxis

Current state of oral Future state of oral
anticoagulation anticoagulation
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