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Disclosures - Slides

Companies and products (DCI):

Aspen (fondaparinux — nadroparin) — Bayer (rivaroxaban ) — BMS (apixaban )
Boehringer-Ingelheim (dabigatran )- CSL Behring (CCP) — Covidien-Medtronics (CPI)
Daichi Sankyo (edoxaban ) - LFB (CCP - fibrinogen) - Mitsubishi (argatroban) — Octapharma (CCP)
Portola (betrixaban — andexanet ) - Pfizer (dalteparin, apixaban ) — Roche (POC)

Rovi (bemiparine) - Sanofi-Aventis (enoxaparin, idrabiotaparinux, aspirine, clopidogrel)

Siemens (monitoring) - Stago (specific anti-Xa test)

Agencies, Societies and Guidelines:

American College of Chest Physicians (ACCP) : 8th, 9th and 10th (ongoing) Guidelines
European Medicines Agency: efficacy working party (expert consultant)
INSERM : laboratory of experimental thrombosis (UMR 1140)

Slides — aknowledgements :
Pierre Albaladejo (Grenoble), Gilles Pernod (Grenoble), Pierre Sié (Toulouse),




Denise, 88 y.o.

« Atrial Fibrillation treated with rivaroxaban 15mg o.d
* Hypertension

 Transient Ischemic Attack 2 years ago
 Asymptomatic Angina

e Normal liver function. Creatinine clearance 40ml/min

« Aspirin, Simvastatin, Amiodarone

« CHA,DS,-VASC score: 6 (Hypertension, Age>75, TIA, woman) — thrombotic
risk=9.8%/year

Last oral intake of Xarelto® 4 hrs ago
She just fell down at home 2 hrs ago: hip fracture...

P77




RECOMMENDATIONS AND GUIDELINES

When and how to use antidotes for the reversal of direct oral
anticoagulants: guidance from the SSC of the ISTH

J. H. LEVY,* W. AGENO,{ N. C. CHAN,f M. CROWTHER,§ P. VERHAMMEY and J. I. WEITZ,§ FOR
THE SUBCOMMITTEE ON CONTROL OF ANTICOAGULATION

*Duke University School of Medicine, Durham, NC, USA; tUniversity of Insubria, Varese, Italy; tMonash University, Clayton, Vic., Australia;
§McMaster University and the Thrombosis and Atherosdlerosis Research Institute, Hamilton, ON, Canada; and University of Leuven, Leuven,
Belgium

Table 1 Indications for use or non-use of the antidotes

Indications for use = ® Life-threatening bleeding: Intracranial hem- Potential indication
orrhage, symptomatic or expanding for use
extradural hemorrhage, or uncontrollable Aaliiciie slloid
hemorrhage iot boased

® Bleeding in a closed space or critical organ:
Intraspinal, intraocular, pericardial, pul-
monary, retroperitoneal, or intramuscular
with compartment syndrome

® Persistent major bleeding despite local
hemostatic measures, or risk of recurrent
bleeding because of delayed DOAC clear-
ance or DOAC overdose

® Need for urgent intervention that is associ-
ated with a high risk of bleeding and that
cannot be delayed to allow for drug clear-
ance

® Emergency surgery or intervention in
patients at high risk for procedural bleed-
ing: Neurosurgery (intracranial, extradural,
or spinal), lumbar puncture, cardiac or vas-
cular surgery (aortic dissection/aneurysm
repair), hepatic or other major organ sur-

gery

J Thromb Haemost 2016;
DOI: 10.1111/jth.13227.

Need for urgent surgery or intervention in
patients with acute renal failure

Elective surgery

Gastrointestinal bleeds that respond to sup-
portive measures

High drug levels or excessive anticoagula-
tion without associated bleeding

Need for surgery or intervention that can
be delayed long enough to permit drug
clearance
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Non-specific « reversal » agents



Effect of Activated Charcoal on Apixaban Pharmacokinetics

in Healthy Subjects

Xiaoli Wang - Sabiha Mondal - Jessie Wang *
Giridhar Tirucherai - Donglu Zhang -
Rebecca A. Boyd - Charles Frost

—O-Apixaban alone

Am J Cardiovasc Drugs, 2013, Nov

—{+Apixaban + charcoal given at 2 h postdose
—&— Apixaban + charcoal given at 6 h postdose
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The mean T for apixaban alone (13.4 h) decreased t

o 5 h when activated

charcoal was administered at 2 or 6 h post-dose



Blood Coagulation, Fibrinolysis and Cellular Haemostasis

Effective elimination of dabigatran by haemodialysis
A phase I single-centre study in patients with end-stage renal disease

Dmytro Khadzhynov'*; Frank Wagner?*; Stephan Formella3; Erol Wiegert?; Viktoria Moschetti3; Torsten Slowinski';

Hans-H. Neumayer'; Karl-Heinz Liesenfeld?; Thorsten Lehr?; Sebastian Hartter?; Jeffrey Friedman®; Harm Peters'; Andreas Clemens®*

"Department of Nephrology, Charité Universitatsmedizin Berlin, Charité Campus Mitte, Humboldt University, Berlin, Germany; 2Charité Research Organisation GmbH, Berlin,

Germany; 3Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany; *Boehringer Ingelheim Pharmaceuticals, Inc, Ridgefield, Conneticut, USA

Four hours of haemodialysis removed 48.8% and 59.3% of total dabigatran
central compartment with 200 and 400 ml/minute targeted blood flow, respectively. The
anticoagulant activity of dabigatran was linearly related to its plasma levels.There was a
minor redistribution of dabigatran (<16%) after the end of the haemodialysis session.
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Figure 2: Geometrical mean plasma con- 25 1
centration-time profiles of total dabi-
gatran in both treatment periods. Dabi- 0 = '
gatran was administered at 0, 21 and 42 h after 21 28
the first dose; dialysis was performed from 50 to
54 and 91 to 95 h.




Reversal of Rivaroxaban and Dabigatran by Prothrombin Complex Concentrate
: A Randomized, Placebo-Controlled, Crossover Study in Healthy Subjects
Elise S. Eerenberg, Pieter W. Kamphuisen, Meertien K. Sijpkens, Joost C. Meijers,

Harry R. Buller and Marcel Levi

Rivaroxaban (20 mg bid)
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Circulation 2011: 124: 1573-1579




Evaluation of Prothrombin Complex Concentrate and
Recombinant Activated Factor VIl to Reverse
Rivaroxaban in a Rabbit Model

Anne Godier, M.D., Ph.D.,* Anastasia Miclot, M.Sc.,T Bernard Le Bonniec, Ph.D.,T
Marion Durand, M.D., Ph.D.,§ Anne-Marie Fischer, M.D., Ph.D.,# Joseph Emmerich, M.D., Ph.D. ||
Catherine Marchand-Leroux, Ph.D.,”™ Thomas Lecompte, M.D., Ph.D.,tt
Charles-Marc Samama, M.D., Ph.D., F.C.C.P.1T

Anesthesiology. 2012;116:94-102

rFVlla and PCC partially improved laboratory

treatment:
" saline-saline parameters, but did not reverse rivaroxaban
= rivaroxaban-saline . .
» rivaroxaban-rFVila induced-bleeding
. = rivaroxaban-PCC hepatosplenic lesion
stenosis
lesions
blood loss
1st CFR BT (swabs)
_———— _l observation period ¢ bleeding period 5 t
0 to 20 mirT 20 min [ 15 min [ -
inclusion ROTEM Ht
randomization TGT

Fig. 1. Protocol design. BT = bleeding time; CFR = cyclic flow reductions; Ht = hematocrit; PCC = prothrombin complex
concentrate; rFVIla = recombinant activated factor VIl; TGT = thrombin generation test.

Table 3. Bleeding

— Control Rivaroxaban R + rFVlla R + PCC
Hepatosplenic blood loss (g) 7 (5-18) 17 (8-32)" 15 (10-25)* 19.5 (4-28)"
Ear immersion bleeding time (s) 77 (41-101) 140 (75-190)* 92 (65-115)*T 130 (55-165)"t

Values are median (range).

*P < 0.05 vs. control. T P < 0.02 vs. rivaroxaban. £ P < 0.006 vs. rivaroxaban and recombinant activated factor VII.
PCC = prothrombin complex concentrate; R = rivaroxaban; rFVlla = recombinant activated factor VII.



1JCA-16729; No of Pages 6

International Journal of Cardiology xxx¢ (2013) 20x-Xxx

Contents lists available at SciVerse ScienceDirect

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

CARDIOLOGY

Conclusion:

rFVlla, PCC, and Fibrinogen
failed to reverse apixaban-induced bleeding.

They only improved several laboratory

Evaluation of recombinant activated factor VII, prothrombin complex concentrate, and
fibrinogen concentrate to reverse apixaban in a rabbit model of bleeding paramete I'S.
and thrombosis
Anne-Céline Martin *P<, Bernard Le Bonniec *°, Anne-Marie Fischer *°<, Catherine Marchand-Leroux P,
Pascale Gaussem 4, Charles-Marc Samama >, Anne Godier *2#*
Table 2
Bleeding.
Control Apixaban Apix-rFVIla Apix-PCC Apix-Fib
(n=12) (n=14) (n=13) (n=12) (n=12)
Hepatosplenic blood loss (g) 83+ 3 116 4+ 3* 12.2 4+ 7.5* 11.8 + 5.1* 19.2 4+ 6.3*
BT (s) 708 + 187 1264 + 33* 83.5 + 20F 101.1 + 37.5* 154.2 + 402
Hb (gdl—1) 74 L15 7913 78+ 13 8241 64 + 1177
All values are means 4+ SD.
*p < 0.05 vs. control, T p < 0.05 vs. apixaban.
Table 3
Conventional laboratory parameters.
Control Apixaban Apix-rFVila Apix-PCC Apix-Fib
(n =12) (n = 14) (n=13) (n=12) (n=12)
PT (s) 13+2 165+ 17" 112 + 1.8+ 15.5 + 46 179 + 49*
aPTT (s) 1054 + 18.6 104.5 4+ 21.3 522 4+ 138* 77.4 + 13.8* 1238 + 24.2
Apix plasma concentration (ng ml~") 0 90.8 4 44.4* 1132 4+ 2239 60.3 + 383" 775+ 644
Fibrinogen concentration (g1~1) 27 +£09 254+ 06 24405 32420 7.0 + 09*1

All values are means + SD.
*p < 0.05 vs, control, T p < 0,05 vs. apixaban.




Favorable Outcome of Rivaroxaban-Associated
Intracerebral Hemorrhage Reversed by 4-Factor
Prothrombin Complex Concentrate: Impact on
Thrombin Generation

Sophie Kauffmann, MD,* Russell Chabanne, MD,* Aurélien Coste, MD,t Francois Longeras, MD,*
Thomas Sinegre, MD,# Jeannot Schmidt, MD, PhD,§ Charles-Marc Samama, MD, PhD, ||

Jean-Michel Constantin, MD, PhD,* and Aurélien Lebreton, MD, PhD#
A&A Case Reports. 2015;4:151-4

Administration of 4-Factor Prothrombin Complex Concentrate as an Antidote
for Intracranial Bleeding in Patients Taking Direct Factor Xa Inhibitors

Ramesh Grandhi', W. Christopher Newman?, Xiaoran Zhang’, Gillian Harrison’, Colleen Moran’, David O. Okonkwo?,

Andrew F. Ducruet’ World Neurosurg. (2015) 84, 6:1956-1961.

16 patients used rivaroxaban and 2 used apixaban.
8 patients traumatic ICH, 8 with hemorrhagic stroke, 1 with sub-arachnoid hemorrhage, and

1 patient with tumoral hemorrhage

In-hospital mortality: 6 patients (33.3%).
1 thromboembolic complication. Favorable outcomes at 90 days in 6 patients (33.3%).
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GIHP-NACO Observatory

Coagulation factor concentrate use

Clotting factors: 36.9%

Dabigatran Rivaroxaban All
(n=126) (n=223) (n=349)
PCC, n (%) 33 (26.2) 60 (26.9) 93 (26.6)
aPCC, n (%) 17 (13.5) 19 (8.5) 36 (10.3)
Total dose
Dabigatran Rivaroxaban All
(n=126) (n=223) (n=349)

PCC (median, range)
Total dose, 1U
Total dose, 1U/kg

aPCC (median, range)

Total dose, U
Total dose, 1U/kg

2625 [1500-3500]
36 [19-50]

3500 [2500—4000]
46 [40-52]

3000 [2000—-4000]
45 [25-50]

3000 [2500—4000]
40 [31-47]

aPCC, activated prothrombin complex concentrate; PCC; prothrombin complex concentrate;

SD, standard deviation; U, unit

(unpublished data, March 2015. GIHP working group)

3000 [2000-4000]
40 [24-50]

3200 [2500-4000]
44 [35-50]

Groupe d'intérét
en hémostase
péri-opératoire



GIHP-NACO Observatory

Did the bleeding stop after administration
of these clotting factors?

Yes, completely A2.7 %
Yes, partially 39.7%
No 17.7%

Groupe d'intérét
en hémostase
péri-opératoire

(unpublished data, May 2014. GIHP working group)



Qutcome

Cardiovascular events
Pulmonary oedema
Cardiogenic shock
Acute coronary
syndrome

Stroke

VTE

Mortality

All cause

GIHP-NACO

(30 days)

9.1%
5.0 %
1.8 %
1.8 %
0.9 %
0.9%

Intracranial bleeding
(Spont)

Intracranial bleeding
(Trauma)

31.8%

12.5%

EHPAK Major bleeding in Major bleeding in
(Crit Care 2014) dabigatran studies rivaroxaban studies
(7 days (Majeed, Circulation 2013) (Piccini, Eur Heart J 2014)
2.6
4.7
(Hart et al, Stroke 2012) (Hankey, Stroke 2014)
(Majeed et al Circulation 2013) (Piccini et al Eur Heart J 2014)

13 % D=9.1 % w=13% R=20.4 % w = 26%

33 % D=37.5%
R=49 %

Groupe d'intérét
en hémostase
péri-opératoire

(unpublished data, May 2014. GIHP working group)

D=27.3%



Specific antidotes



A specific antidote for dabigatran: functional and structural
characterization A e ae Blood. 2013;121(18):3554-3562

Felix Schiele," Joanne van Ryn,? Keith Canada,® Corey Newsome,® Eliud Sepulveda,® John Park,* Herbert Nar,’ . .
and Tobias Litzenburger* |darUC|Zumab a fu||y humanISed
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.. . £
affinity for dabigatran g
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affinity for thrombin. Time (min)

—# Dabigatran infusion, no aDabi-Fab

—e— Dabigatran infusion + aDabi-Fab 0.3 pmol/kg bolus
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Idarucizumab Improves
Outcome in Murine Brain
Hemorrhage Related to
Dabigatran

Shin-Young Na, PhD,’
Eva Mracsko, MD, PhD,'
Joanne van Ryn, PhD,? and
Roland Veltkamp, MD'?

A
; \.. A
DE Q 9 9 (mg/kg)
Idarucizumab 0 0] 16 (pmol/kg)
= confrol
B == DE+ldarucizumab
- DE
_ 100
2 —/
Fa Sl SO
2 : l—.
w s . T %
E 5 [ *
E *
@ s PR
C L} | | 1 1
0 2 4 6 8
Days

FIGURE 3: Administration of idarucizumab reduces 7 day
mortality in intracerebral hemorrhage occurring during anti-
coagulation with dabigatran etexilate (DE). Intrastriatal
injection of a higher dose of collagenase (0.06U) increased
hematoma size in nonanticoagulated and anticoagulated
mice. (A) Representative coronal sections. (B) Kaplan-Mayer
survival curves during 7-day observation period (p<0.05,
n = 20/group, Mantel-Cox test).

ANN NEUROL 2015;78:137-141
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Idarucizumab prevents excess intracerebral
hematoma formation in mice anticoagulated
with dabigatran and reduces mortality.



Safety, tolerability, and efficacy of idarucizumab for the
reversal of the anticoagulant effect of dabigatran in healt
male volunteers: a randomised, placebo-controlled,
double-blind phase 1 trial

Stephan Glund, Joachim Stangier, Michael Schmohl, Dietmar Gansser, Stephen Norris, Joanne van Ryn, Benjamin Lang, Steven Ramael,
Viktoria Moschetti, Fredrik Gruenenfelder, Paul Reilly, Jorg Kreuzer

Published Online

June 16, 2015
http://dx.doi.org/10.1016/
S0140-6736(15)60732-2

709 -#- DE + placebo (n=11) 1209

47 participants received oral dabigatran T
etexilate 220 mg twice daily for 3 days and
a final dose on day 4.

ECT(s)

Idarucizumab (1g, 2g, or 4g 5-min infusion, or 5
g plus 2.5 g in two 5-min infusions given 1h .
apart) was administered about 2 h after the M;
final dabigatran etexilate dose. 5 =

Primary endpoint: incidence of drug-related o
adverse events , analysed in all randomly
assigned participants who received at least one = | | wy ]
dose of dabigatran etexilate. “ i

I:

-2

T T T T T T /17 17/ OF—T—T T T T T T T 7~
2 4 6 8 10 12 14 16 24 48 72 2 0 2 4 6 8 10 12 14 16 24 48 72

T
0
t Time since end of infusion (h) t Time since end of infusion (h)

Figure 2: Effect of idarucizumab or placebo infusion on coagulation variables, by dose group

Effect of idarucizumab (1 g, 2 g, 4 g, or 5 g plus 2:5 g) and placebo on (A) diluted thrombin time (dTT), (B) ecarin clotting time (ECT), (C) activated partial thromboplastin
time (aPTT), and (D) thrombin time (TT). Dotted horizontal lines show upper limit of normal. 0 h and the arrows on x-axes show when the idarucizumab or placebo
infusion ended. Solid horizontal lines show the mean baseline measurement. Datapoints show mean; error bars show SE. DE=dabigatran etexilate.



RE-VERSE AD™ is a multicentre, open-label,
single-arm Phase llI trial

5 g idarucizumab
Group A: (two separate

Uncontrolled nfusions 9f2.59) Reverses up to the

bleeding + th :
dabigatran-treated 99 _ percent|le of
dabigatran levels N=300
5 g idarucizumab measured in RE-LY®
Group B: ~ (two separate ,
Emergency surgery infusions of 2.5 g) !
or procedure* + ! !
dabigatran-treated | |
i i 0-15 minutes i 90 days’ follow-up i
E 0—24 hours E !
3 A A AAAA A A A A sBloo
Hospital Pre-1st dose Pre-2nddose ~20min 1h 2h 4h 12h 24h 30d 90d samples

arrival

Two separate infusions of 2.5 g idarucizumab are administered intravenously

<15 minutes apart to allow for blood sampling after the first vial




Idarucizumab for Dabigatran Reversal

Charles V. Pollack, Jr., M.D., Paul A. Reilly, Ph.D., John Eikelboom, M.B., B.S.,
Stephan Glund, Ph.D., Peter Verhamme, M.D., Richard A. Bernstein, M.D., Ph.D.,
Robert Dubiel, Pharm.D., Menno V. Huisman, M.D., Ph.D., Elaine M. Hylek, M.D.,

Pieter W. Kamphuisen, M.D., Ph.D., J6rg Kreuzer, M.D., Jerrold H. Levy, M.D.,
Frank W. Sellke, M.D., Joachim Stangier, Ph.D., Thorsten Steiner, M.D., M.M.E.,

Bushi Wang, Ph.D., Chak-Wah Kam, M.D., and Jeffrey |. Weitz, M.D.

N Eng J Med. 2015;373:511-20

Prospective cohort study to determine the safety of 5 g of intravenous idarucizumab and its
capacity to reverse the anticoagulant effects of dabigatran in patients who had serious
bleeding (group A) or required an urgent procedure

Interim analysis: 90 patients (51 patients in group
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RE-VERSE AD™: safety

C%> There were no safety concerns in the 90 patients in
this study

18 deaths occurred (9 in each group)/90 patients
= 20% mortality
O

EUROPEAN MEDICINES AGENCY

There were 26 deaths in the 123 patients included in this analysis, 13 in Group A and 13 in Group B.
Thirteen of the deaths occurred in the first 5 days of the study, 6 in Group A and 7 in Group B, while the
remaining 13 deaths occurred 6 or more days after treatment, with 7 in Group A and 6 in group B.

= 21% mortality

Pollack et al. NEJM 2015 24
June 2015



Heartwire from Medscape > Conference News

Dabigatran-Reversal Agent Fast, Effective in RE-VERSE
AD, but Now What?

Steve Stiles

November 17, 2016 New Orleans, American Heart Association

Adjudicated Thrombotic Events After Idarucizumab in RE-VERSE AD

-~ End points Group A, n=298 (%) Group B, n=196 (%)

Thrombotic events

30d 4.4 4.6
90d 6.0 6.6
Mortality

30d 12.3 124
90 d 18.7 18.5

Group A=uncontrolled bleeding

Group B=Emergency surgery



Clinical Characteristics of Patients from spontaneous reports in French pharmacovigilance

database and in RE-VERSE AD trial, group A (serious bleeding).

Irench Database French Database: RE-VERSE AD
Subgroup of patients Group A
treated with PCC
(activated or not)
n= 1051 n=297 n=51
Age (year), Median (Range) 82 (34-90) 82 (54-95) 77 (48-93)
Male sex (%) 504 515 63
Weight (Kg), Median 72 (37-170) 74.8 (40-135) 70.5 (42.4-127.5)
(Range)
Creatinine clearance
(ml/min)
Mean 599 563 59 +33
Median (range) 56 (4-162) 55 (4-126) 54 (16-187)
Dose of Dabigatran (%)
150 bid 9 19 27
110 bid 80.2 70 67
75 bid 03 0 2
other 11 11 4
Indication for Dabigatran
(%)
AF 82.8 89 92
VTE 09 0 2
Orthopedic surgery 163 11 6
Other
Type of Bleeding (%)
Intracranial 19 18 35
Trauma related 2 2 18
Gastro-intestinal 48 48 39
Other 31 32 22
Fatality Rate (%) 16.7 18,6 17.6
95% CI[14.4;19] | 95% CI [10.9;26.3] | 95% CI[7.1; 28.1]
(n=176/1051) (n=18/97) (m=9/51)

26
June 2015



‘(exepelid) uenebigep snos sjusied ss| zays sausbin p suonenyis sa| suep
‘(puigxeld) gewnzioniepl e (WWY) ayaJew a| Ins asiw ap uolesuone
sun ‘slslulep sUleWSS | 8P Ul B| B ‘9plodde e suledlswle ssusby 1

& Jobeyed i JelusWWIOD
GLOZ 0L LT

eXepRIJ np djopnue | Isuone V.l e

I 9SUOINE Y4 B/ SSUENPY [ 1I2N02Y

-aauafin us ainpasoid@iBinny sun e sincoal na JUeAE NO SIjCRUCD
|2 SUIES SSIEJUC|OA FR7 3P SSauuop s3] Ins aindde s sousbe | ap uoisep B

2yd ap jond 8pnya,| Sp LY B] SWSW JUBAE JUSIAISIU YIS ] 9P B|GEI0AE] SIAE ]

‘S3|0QUOI-UoU No [E)A cnsoucid s uedeusw aibeuowsy p

D00 - DN S3LITVIO3dS mmE._M:B,q Bk S S S RS S s

(wisypebul Jebuuysog ‘gexepeld) uenebigep np juenbecaque jays | JI8QuUoD
10g ‘qewnzionepl) @puigxeld np (WNY) SURJEW 8] NS SSILU Sp UONESLOINE |
3 np auusadoing aousby | ‘salsjeooe uoyenEas p aunpaooid sun g apng

m ZHUMD 4N Nd paup [eio juenBecoue un p sjopiue ssiwaid ] — Wf-swnekcy ‘saipuo
—1 N3larono It~

SISO .'

G107 2iquwaldas g7 | SUOHEBIE[Iap 13 sINaINY

IsIgnuse Spny

VIAT.l P 8|geIOAE] SIAE UN JI033) ‘puigxeld ‘uenebigep np a1oplue]

op nuNuod |auuoissajoid Juawaddojanag
YN 3] Ins a1puaiduwiod }a JIOABS Jn0|

Q@ FDoT0IqdYD | ¥

99URl{ 2deospay Heay




‘2Jed uolne|nbeoonue

Ul pJEPUB)S M3U B }8S puigXxeld pue exepeld ‘Jayjebo|
,'Juabe |esiaAal oiloads e yym (QYON) jueinbeoojue
|elo 1siuoBejue ) UIBYA uou sl 8y} SI exepeld

Jusbe
|esJaAal d1j10ads 1Sl 8y - puigxeld




Intravenous Thrombolysis after
Reversal of Dabigatran by

Idarucizumab: A Case Report Case Rep Neurol 2016;8:140-144

Waldemar Kafke Peter Kraft

Department of Neurology, University Hospital Wirzburg, Wirzburg, Germany

75-year-old female patient with nonvalvular atrial fibrillation who presented
with acute ischemic stroke during treatment with dabigatran 2 X 110 mg per
day.

Idarucizumab and intravenous thrombolysis (IVT) with recombinant tissue
plasminogen activator (off-label use).

An intracerebral hemorrhage was excluded after systemic thrombolysis.

Despite the IVT, the patient’s clinical condition dete riorated and she
developed an ischemic lesion in the right pons, the ri ght thalamus and
right cerebellum.
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C Apixaban Study, Andexanet Bolus plus Infusion
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In a subgroup of participants, transient increases in
prothrombin fragments 1 and 2 were observed, which res
72 hours. No serious adverse or thrombotic events were

Figure 2. Time Courses of Thrombin Generation before and after the Administration of Andexanet.

levels of D-dimer and
olved within 24 to
reported.
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Andexanet Alfa for Acute Major Bleeding
Associated with Factor Xa Inhibitors

Stuart J. Connolly, M.D., Truman J. Milling, Jr., M.D., John W. Eikelboom, M.D.,
C. Michael Gibson, M.D., John T. Curnutte, M.D., Ph.D., Alex Gold, M.D.,
Michele D. Bronson, Ph.D., Genmin Lu, Ph.D., Pamela B. Conley, Ph.D.,

Peter Verhamme, M.D., Ph.D., Jeannot Schmidt, M.D., Saskia Middeldorp, M.D., . .

Alexander T. Cohen, M.D., Jan Beyer-Westendorf, M.D., Pierre Albaladejo, M.D., N E ngl J M Ed 2 ﬂ]- E"r 3 ? 5 . ]- 1 3 ]-- 41
Jose Lopez-Sendon, M.D., Shelly Goodman, Ph.D., Janet Leeds, Ph.D.,
Brian L. Wiens, Ph.D., Deborah M. Siegal, M.D., Elena Zotova, Ph.D.,

Brandi Meeks, B.Eng., Juliet Nakamya, Ph.D., W. Ting Lim, M.Sc.,
and Mark Crowther, M.D., for the ANNEXA-4 Investigators*

Multicenter, prospective, open-label, single-group study.
67 patients whith acute major bleeding within 18 hours after the administration of a
factor Xa inhibitor.

Bolus of andexanet (400 or 800mg) followed by a 2-hour infusion of the drug (480
or 960mg).

Efficacy population: 47 patients with a baseline valu e for anti—factor Xa
activity of at least 75 ng/mL and had confirmed bleeding severity at adjudication.

Bleeding was predominantly gastrointestinal or intracranial. For intracerebral
hemorrhage, an increase in volume of 20% or less from baseline at both 1
hour and 12 hours after infusion was considered to be exc ellent hemostasis,
whereas an increase in volume of 35% or less from basel ine at 12 hours was
considered to be good.



A Rivaroxaban (N=26)

800+

600+

400+

Anti—factor Xa Activity (ng/ml)

2004
1 1 I
Baseline End of End of 4 Hr 8 Hr 12 Hr
Bolus Infusion
Median 277.0 16.8 30.6 177.7 127.1 97.9
Percent Change -80 (-58to-94) -86(-55t0-93) -39 (-27to-45) -49(-43t0o-57) -64 (-51to-70)
(95% Cl)
B Apixaban (N=20)
500+
E
&5 4004
£
£
2
o 3004
< .
L
>
ﬁ 200 b :
t
= oo L
Baseline End of End of 4 Hr 8 Hr 12 Hr
Bolus Infusion
Median 149.7 10.3 12.5 103.0 107.1 100.2
Percent Change 93 (-87t0-94) -92 (-85t0-94) 30 (-23to-46) -28 (-19t0-38) -31 (-27 to-41)

(95% Cl)

Figure 1. Anti—Factor Xa Activity and Percent Change from Baseline in Patients Receiving Rivaroxaban and Apixaban

(Efficacy Population).

After the bolus administration,
the median anti—factor Xa
activity decreased by 89% from
baseline among patients
receiving rivaroxaban and by
93% among patients receiving
apixaban.

12 hrs after the andexanet
infusion, clinical hemostasis
was adjudicated as excellent or
good in 37 of 47 patients in the
efficacy analysis (79%)

Thrombotic events occurred in
12 of 67 patients (18%) during
the 30-day follow-up.

Deaths: 15% in efficacy and
safety populations



Use of PER977 to Reverse the Anticoagulant Effect
of Edoxaban

The New England Journal of Medicine
DOI: 10.1056/NEJMc1411800

Small, synthetic, water-soluble, cationic molecule that is designed to bind specifically to
unfractionated heparin and low-molecular-weight hepari n through noncovalent hydrogen
bonding and charge—charge interactions.

It binds in a similar way to edoxaban, rivaroxaban, apixaban , and to dabigatran .

Percent Change from Baseline in Whole-Blood

Clotting Time

50+

administered

——4—— 60 mg edoxaban

— - — Pooled placebo
25 mg PER9S77

= =+ 100 mg PERS77
300 mg PER977

*P<0.05 vs. placebo

Hours after Edoxaban Administration

Figure 1. Effect of PER977 on Whole-Blood Clotting Time.

Shown are the mean whole-blood clotting times after administration of a single oral 60-mg dose of edoxaban, fol-
lowed 3 hours later by a single intravenous dose of 25 mg, 100 mg, or 300 mg of PERS77 or placebo.

Jack E. Ansell, M.D.

Hofstra North Shore-LIJ School of Medicine
Hempstead, NY
ansellje@gmail.com

Sasha H. Bakhru, Ph.D.
Bryan E. Laulicht, Ph.D.
Solomon S. Steiner, Ph.D.

Perosphere
Danbury, CT

Michael Grosso, M.D.
Karen Brown, Ph.D.
Victor Dishy, M.D.

Daiichi Sankyo Pharma Development
Edison, NJ

Robert J. Noveck, M.D.

Duke University Medical Center
Durham, NC

Edoxaban significantly
reduced the mean
fibrin-fiber diameted which
was restored to normal 30
minutes after
administration of PER977



Suggestions ...



asud ap 1nes un Js1nasiq

{d2D 123n3s1p anop Is)

SasnajuswWesIpaw suoloeIalu| ‘

| I 0 >4o19%900 mw:_u_u__u.wn_m uOU SINSIN v4gi3d no dJD m_n__:oam_t:_ IS N0 qewnzidniep|
‘uswuielou ‘gqoy 19 1syoiayoesy

anbnewoldwAs uswalel]
uoisianal ap sed A L 3 A

Jw/Su QS < UCIIEIIUIIUOD

uw/jw pS < 104N20) 18 Y #Z < dad

uw/jw Qg > JoINP0)e
no
Ytz > daqe
Jw/3u 05 >
S2JUEBAINS SUOI}IPUOD S3p aun 13
no

juelsisiad Juawaudies no

a2ed1y}2 anbiyeysoway a3san anbipuj uou anbizelsoway aysan

--jusweuuodwe) ‘uonesijoqus ‘sidossopus ‘elfiniya

oan U _HmHmo w w -.._ mHmm u (anbiSessoway soy3 un no (auualuilad ‘alle|npaweul ‘IH)

anbnun auedlio un suep aifelsowsay :ajdwaxa Jed awwod)

spJepuejs sainsaw s3| Jed
99]043u09 Juswapidel 3439 Jueanod 3u

19
[auuoi3duoy) O [eYA J13souosd 3) |2UU01312U0} NO |e1IA J13sououd 3|
3AeJ3 uou 313elI0WIH sed jue5euaw au aness aiSessoway jueSeuaw 3ISelI0WaH

(,vXvavyd) uesnesiqep Jed 93yesy Juaned un zayd a13ell0wdH



dov.l e ajgeindwi Juswaubies

21598 3] Jasijeay

vd134 no 4] ‘@|qiuodsipul Is no qewnzianiep|
:aov.| e ?|qenquiie doisod /1ad yuswausies

IS 32
91598 9| Jas1|eay

:o '

UOI}EIIU3IUO) B] 3P 3INSawW ‘Ul0saq IS

19
Jayoday

|w/8u gg > uonesusdue) 18
(anbneday ‘aysoinau :xa :3|qe|0JIUOIUI ISRISOWIY)

2A9)9 Sa43 anbiSesioway anbsiy
no
|w/3u gS > UOREIIUIIUD)
uwi/jw 0§ < o120 13 Y ¥Z <daq «

SIIUBAINS SUOIHPUOD 53 Aun 32
(a1padoyiio ‘ayjuoysad :xa :3|ge|9su0d aselsoway)

9199 anbiSesoway anbsiy
no

9|qie} anbiSesoway anbsiy

sainay g <J3d sainay g > DJ3id

91593 9| J9s1|edy
sind
vdi3d no d2) ‘d|qiuodsiput Is no qewnznJiep]

-.—o -~

UOIIEIIUDIUOI B| BP DINSIN
19
Jayoday

Jw/3u G < UOIIEIIUBIUO) e
uw/jw Qg > 104220 e
Uv< > dade

S9JUBAINS SUO0I1IpUOd Sap aun 3o

(a1padoymio ‘@uuoliad :xa 13]qe|0u0d 3seISOWIY)
9A3|2 anbiSessowdy anbsiy

asejsoway,p a1sas no

salnay 8 < J3d saJnay 8 > J3id

anuuosul :o_umbm_wu:ou.
|w/Su Q€ < UOIIBIIUIIUO) e

S9]UBAINS SUOI}IPUOD SIP dun 3}

(enbneday ‘s1ysounau xa :a)qe|joi3uodul asesoway)
93| 343 @nbiSessoway anbsiy

(,vXvavyd) Nvilvolgva
Snos Juagin JISeAUl 33539




Your center has a specific

- assay for
Em:}ni gsltr;tirét BLEEDING and APIXABAN (Eliquis®) or
ol APIXABAN sy of RIVAROXABAN aeicn RIVAROXABAN (Xareltos)

1) FEIBA® 30-50 IU/kg*

Bleeding into critical organs or

(intracerebral, acute subdural, intra-ocular...)

2) PCC 50 IU/kg*

o If [ I** <30 ng/ml: no reversal

Severe hemorrhage * Prefer hemostatic intervention if feasible
as per HAS 2008
(apart from above case) « If no immediate hemostatic intervention

and if [ ]** > 30 ng/ml

» Consider reversal*** (not always necessary)

— . * Depending on availability. No data available ont  hrombotic risk of high doses of PCC or FEIBA in the se patients

5 ** [ ] means concentration
** PCC=25-50 IU/kg or FEIBA=30-50 IU/kg

First-line rFVlla is not considered
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En pratique...

AQOD: un vrai progres, c’est indiscutable

...mais il est inacceptable de la part de Big Pharma :

de systématiquement nier les complications attendues des AOD

d’avoir volontairement « oublié » de développer le monitorage

de proposer des antidotes 7 ans apres la premiere AMM et ...de brdler a

présent les étapes

Irresponsabilité des agences (ANSM, EMA...) qui cedent a la peur

En attendant :

Facilitons la disponibilité du monitorage
Utilisons les CCP dans l'attente du développement normal des antidotes

Cadre strict pour idarucizumab  (PV AP-HP) et bient6t pour I’Andexanet
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