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Les bases :
le traitement anticoagulant s’impose

Maladie veineuse thrombo-embolique (MVTE)
Embolie pulmonaire (EP)
Fibrillation atriale (FA)

Tt au long cours
—> voie orale

- AVK ou AOD

Particularites
— Protheses valvulaires
— cancer



Annals of Internal Medicine

N=13 559 en FA suivis 7 ans

The Net Clinical Benefit of Wariarin Anticoagulation in Atrial

Fibrillation
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Anticoagulants oraux : sites d’action

Haparin
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AOD : les indications actuelles

Indication / Apixaban Dabigatran Rivaroxaban Edoxaban
Produit (ElquIS) (Pradaxa) (Xarelto) (L1x1ana)

Prévention
TVP chirurgie (cp a 2,5 mg) (gelules a75 (cpa 10 mg) (cpa 30 et 60
programmee et 110 mg) mg)
hanche et
genoux
Traitement X X X X
TVP et EP (gélulesa 110 15 mg X2/j (cp a 30 et 60

et 150 mg) pdt 15 j puis mg)

20 mg/j

Prévention X X X X
récidives TVP  (cpa2,5mg (gélulesa 110 10 mg/jou 20 (cp a 30 et 60
et EP et a 5 mg) et 150 mg) mg/j mg)
FA X X X X

(cpa2,5mg (gélulesa110 (cp20mg) (cp a 30 et 60
et a5 mg) et 150 mg) mg)



AOD : efficacité et securite
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AOD, FA et insuffisance renale

12 545 participants en FA et clearance créatinine
entre 15 et 60 ml/mn, 5 etudes.

Par comparaison aux AVK, les AOD

— réduisent probablement l’incidence des AVC et
embolies : RR = 0,81 ; IC 0,65-1,00

— réduisent discretement ’incidence des hémorragies
majeures : RR =0,79, IC 0,59-1,04.

Conclusions : Ces résultats devraient encourager
les medecins a prescrire les AOD chez les patients
en FA qui ont une insuffisance renale sans crainte

des saighements

Furukawa Cochrane Database of Systematic Reviews 2017, Issue 11. Art. No.:
cCDO1137



AOD mais... Precautions

 Dues a la moleéecule

— Métabolisme
— Interactions medicamenteuses

* Dues au patient
> Evaluation gériatrique
* Surveillance



AOD : metabollsme

A apixaban
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Randomization of patients in RE-LY®1 Summary of dosing recommendations?

Patients Recommended dose

Adults with NVAF* 150 mg BID

Patients aged >80 years or 110 mg BID
receiving verapamil

50% | 50%

150 mg 110 mg
BID BID

Two fully tested doses provide the flexibility to choose the dabigatran dose
according to the individual’s bleeding and stroke risk; dosing for other NOACs
is less flexible:

For rivaroxaban and edoxaban, dose reductions are recommended only in patients
with renal impairment (CrCl 15 to 50 mL/min).

For apixaban, dose reductions are recommended only in patients with >2 of the following
criteria: age >80 years, weight <60 kg, serum creatinine >1.5 mg/dL (133 pmol/L)

1. Connolly SJ et al. N Engl J Med 2009; 2. Pradaxa® EU SPC, January 2015



AOD : adaptation dose
fct clearance créatinine

Clearance Dabigatran Apixaban Edoxaban Rivaroxaban

créatinine

(ml/mn)

> 50 Pas Pas Pas Pas
d’ajustement d’ajustement d’ajustement d’ajustement
150 mg X 2 5mg X2 60 mg 20 mg
110 mg X 2*

>30a<50 110 mg X 2 2,5X2* 30 mg 15 mg

<30 Pas Pas Pas Pas

recommandé recommandeé recommandé recommandé

*Apres 80 ans  * Si age > 80 ou
poids < 60 kg



AOD : dose fonction clearance creatinine

CrCl Dablgatran Rivaroxaban Edoxaban Aplixaban

—

e L Ry S I e I
20 mg
2x5mg /
2x2.5mg*
S0 MU/MIN ——---=-==-F-mmmrmmmm oo e s R
2,5mg X 2 si 2 sur
> 80 ans
poids < 60 kg
40 ml/min 15mg creat >1.5 mg/dL
30 MU/MIN —— === e
15mg 2x2.5 mg

15 MIUMIN === e s

Dialysis
Steffel European Heart Journal (2018) 39, 1330-139



AOD et | rénale

Calcul clearance creatinine (Cockroft-Gault)
avant mise en route Tt et au cours du suivi

Superiorité des AOD vs AVK demontrée dans
cette population a risque plus élevé de
complications emboliques et hémorragiques

Posologies reduites si clearance creatinine 30
a 50 ml/mn (+ tenir compte poids et age
pour apixaban)

Pas d’AOD si clearance créatinine < 30 ml/
mn



Warfarine

warfarin
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TASLE ' Estimated Major Bleeding Rates for Patients on
Warfarin by Creatinine Clearance

Major Bleeding
Kidney Function (Events per 100 Patient-Years)
CrCl =60 mi/min 6.2 (4.1-8.9)
CrCl 3059 ml/min 8.3 (5.1-128)
CrCl <30 ml/min 30.5 (17.0-50.3)
Dialysis 54-100

Chan J Am Coll Cardiol 2016;67:2888-99




Risque embolique et fonction rénale

Risque AVC ou
embolie

FCT rénale normale 2,16 %

Altération fct rénale légere* 2,72 % 1,27

Altération fct rénale modérée** 3,81 % 1,79
Warfarine FCT rénale normale 2,23 % ref

Altération fct rénale légere* 3,86 % 1,75

Altération fct rénale modérée** 4,84 % 2,22

« *Altération fct rénale légere = eGFR 50 a 80 ml/mn
e **Altération fct rénale modérée = eGF < 50 ml/mn

Del-Carpio Munoz Am J Cardiol 2016;117:69e



Risque hémorragique et fonction
rénale

Risque
hémorragie
majeure
AOD FCT rénale normale 3,74 % ref
Altération fct rénale légere* 5,66 % 1,54
Altération fct rénale modérée** 7,20 % 2,00
Warfarine FCT rénale normale 4,35 % ref
Altération fct rénale légere* 6,41 % 1,51
Altération fct rénale modérée** 8,98 % 2,17

« *Altération fct rénale légere = eGFR 50 a 80 ml/mn
e **Altération fct rénale modérée = eGF < 50 ml/mn

Del-Carpio Munoz Am J Cardiol 2016;117:69e



AOD, risque saighement et fonction
rénale
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Risques emboliques AOD/AVK
et fct rénale
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Risques hémorragiques AOD/AVK
et fct rénale
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Les difficultés maximales

L’IR est prévalente chez les malades en FA

La FA est associée a ’'IRC

L’IR chronique modeéree elément préedictif
independant AVC associe a la FA

IR chronique facteur de risque de
saighnement

Hart Can J Cardiol 2017, 33:211-21.



Eléments intervenant dans décision
anticoagulation

Etude canadienne 682 pts
en FA > 80 ans

Anticoagulation : 70% des
patients (Age anticoagulés 87,4
ans vs 85,3)
Facteurs associés a
anticoagulation
— Risque élevé AVC (CHADS =3
vs CHADS =1) : RR = 3,58
— Absence de fragilité
1'3m 1ortante (CFS<7):RR = e T
Facteurs associés a non
anticoagulation

— Risque élevé de saighement
(HAS-BLED > 3) : RR = 0,33

s CHADS, scotm
w—— HAS BLED s:ore

< * CFS scome

Patierts who tad anticcaguation treaiment (%)

Lefebvre Can J Cardiol 2016, 32:169-176
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Anticoagulants oraux et fragilite

Altération cognitive

Autres comorbidités

Risque de chute

Mobilité
Facteurs nutritionnels

Polymédication

I En faveur des AOD|

S. Granziera et al. / JAMDA 16 (2015) 358e36




Balance béneéfices/risques




Neutralisation des AOD



Anticoagulants oraux : sites d’action

Haparin
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Effets des AOD sur les tests de
coagulation

Conventional Coagulation Specialized Coagulation
Testing Testing
ECT/EC | Anti-Xa
Drug Class DOAC PT APTT T dit A Activity
Direct Thrombin | Dabigatran | RS T T ™~ T N/A

Inhibitor

Factor Xa Rivaroxaban | T /&>
Inhibitor Apixaban
Edoxaban ™

Colos <2y red, rapprop~ate testing! y2 ow, may se useful fo-2xe Lding clnicaly == evant drug levels and may approximate drug levels; green sedl teatava able. Adapted from
Siegal ct af® wity permission.
I, nereaes; |, decreass; <, no changs; N/A, ~ot advieed.

ATTP = TCA
PT=TP

Shih Hematology 2016



Tests hemostase et dabigatran

Test suggére interprétation

Dabigatran Temps thrombine TT normal élimine
taux significatifs
TT allongé ne permet
pas de distinguer
entre taux
cliniqguement
importants et
insignifiants

TCA (aPTT) TCA normal élimine

taux cliniqguement
significatifs

Tomaselli JACC 2017, 70, 24: 3042-6;



Hémorragies sous anticoagulants :
sites critiques

Hémorragies intracraniennes

— Intraparenchymateuses, sous-durales, épidurales, sous-
arachoidiennes

Autres hémorragies systeme nerveux
— Intraoculaires, colonne vertébrale

Tamponade péricardique
Voies aeriennes (y compris epistaxis postérieures)

Hemothorax, hémorragies intra-abdominales,
retroperitoneales

Hémorragies des membres
— Intramusculaires, intra-articulaires

Tomaselli JACC 2017, 70, 24: 3042-6;



Neutralisation dabigatran

Anticoagulant

Reversalltreatment options

Dabigatran

Idarucizumab (Praxbind)
50mg total dose (given as divided doses of 25mg, 15 minutes apart)

Alternatives if idarucizumab is unavailable
Hemodialysis

Aclivated charcoal
100g po/NG if ingestion time <2 hours

4F-aPCC (FEIBA)"
50 units/kg IV; not to exceed 5000 units (single dose only)

Tranexamic acid
25mgtkg IV

Desmopressin
0.3mcg/kg SQ or IV; limit to 2 IV doses given
Increased risk of tachyphylaxis

FFP; Not recommended
rFVlla: Not recommended

Christos West J Emerg Med. 2016;17(3):264-270



Agents neutralisants les AOD
idarucizimab | Andexanet alpha_[Ciraparantag

Structure Anticorps Fxa recombinant  Molécule
chimique monoclonal inactivé synthétique
hydrosoluble
Cible Dabigatran Tous les antiXa Tous les antiXa,
dabigatran, HNF,
HBPM,
fondaparinux
Posologie dans les 5g IV bolusen2 400 mg IV bolus 100-300 mg IV
essais injections a 15 mn puis perfusion 4 bolus
intervalle mg/mn pdt 2 h
Effet Normalisation dans W 94% activité Fxa
les mn en 2 mn
Statut commercialisé
PRAXBIND

Hu vascular Health and Risk Management 2016:12 35-44
Lohrmann Journal of Cardiothoracic and Vascular Anesthesia, 2016, 30 (3): 823-8



Antagonistes des AOD

Enriquez Europace. 2016;18(7):955-964.



Boehringer Ingelheim has pioneered development of
idarucizumab as a specific reversal agent to dabigatran

Humanized Fab A Short half-life

fragment R TR P |

Dabigatran bound
to idarucizumab

Binding affinity
~350x higher |darucizumab

than binding of
dabigatran to

Intravenous
administration,
immediate onset
of action

thrombin

prothrombotic or

antithrombotic
effects expected

35

Idarucizumab is c I development a

urrently in dev ountry. The information presented here is intended for medical education purposes only
Glund S et al. Thromb Haemost 201

pme nd is not approved for use in any c
5; Schiele F et al. Blood 2013; van Ryn J. AHA 2012



|darucizumab shows immediate, complete, and sustained
reversal of dabigatran anticoagulation in healthy volunteers

dTT (s)

‘End of idarucizumab injection (5-min infusion) Dabigatran etexilate plus:
—o— Placebo (n=9)
70 — —a— 2 g idarucizumab (day 4) (n=9)
4 g idarucizumab (day 4) (n=8)
s + !t Normal upper reference limit (n=86)
Mean baseline (n=86)
60 —
55 Dabigatran etexilate
n + placebo
50~ l/ No drug-related or
45 l serious AEs reported
40 — l (L
| T T T T 7/ T T T 7/ T T T T |
-2 0 30 60 90 120 4 6 8 10 12 24 36 48 60 72
1N J
Y
Minutes Time after end of infusion (hrs)
Dabigatran Idarucizumab

Idarucizumab is currently in development and is not approved for use in any country. The

information presented here is intended for medical education purposes only

‘Normal upper reference limit’ refers to (mean + 2SD) of 86 predose measurements from a total of 51 subjects; 36
AE, adverse event; dTT, dilute thrombin time; Glund S et al. AHA 2013



RE-VERSE AD

A Diluted Thrombin Time in Group A C Concentration of Unbound Dabigatran in Groups A and B
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Pollack N Engl J Med 2017;377:431-41



Praxbind®

 |darucizumab

- « Indique chez les patients adultes traites par
Pradaxa (dabigatran etexilate) quand une
reversion de ses effets anticoagulants est

requise :

— Pour une urgence chirurgicale ou des procédures
urgentes

— En cas de saignements menacant le pronostic vital
ou incontroles

» Usage hospitalier



1 vial of 50 mL contains

2.5 g idarucizumab®

\_

The recommended dose of idarucizumab

is 5 g to be administered intravenously

Vials contain solution ready for infusion;
no need to reconstitute anything
— easy to use

J

Recommended dose of
idarucizumab is 5 g IV

* Two 50 mL vials
(2x2.5 g) constitute
one complete dose

-

Recommended routes for administration of idarucizumabt

Infuse intravenously

The complete 5 g dose
should be given as two
consecutive intravenous
infusions over

5-10 minutes each

-

J

-

Inject intravenously
@

o4
N/

Give the complete 5 g dose V\Q‘
in two separate bolus b —
injections ‘?‘"4,\\}5-‘1

J




AOD et saighement : CAT

Bleeding associated with NOACs
v J
Minor bleeding Maijor or life-threatening bleeding
l Flia inhibitor (Dabigatran) FXa inhibitor (Rivaroxaban, Apixaban,
* Local measures | W’
* Discontinue 1 or 2 doses v \
: ' * Discontinue drug . Di :
* Mechanical compression, surgical drug
hemostasis, transfusion of RBC or PT * Mechanical compression, surgical
(it concomitant antiplatelet usa) hemostasis, transfusion of RBC or PT
« Acivated charcoal (if last dose <2 h) (X conconuant antipiatelet use)
« PCC/aPCC / tFVila * Acivated charcoal (i last dose <2 h)
+ Consider hemodyalists b o o
* Idarucizumab, Ciraparantag * Andexanot aifa. Ciraparantag

Enriquez Europace. 2016;18 (7):955-964



Neutralisation AOD

Time since last dose

< 4 hours 4-36 hours > 36 hours (=48 hrs with renal failure)

|
Activated charcoal
L

. NO Assess NOAC activity
Reversal needed immediately |——»| PT,aPTT, TT, Others; based on drug & availability
|
YES
Targeted Reversal Agents Active NOAC + No or low activity
Uncontrolled severe bleeding | | Continue resuscilation
Available Not available
Idarucizumab for Dabigatran Activated PCC
Andexanet o for Xa inhibitors (trial) o Livkted data reganing efficacy
e Risk of thrombosis

Current Opinion in Pharmacology

Abo-Salem Current Opinion in Pharmacology 2016, 27:86-9



I Hemorrhage in a patient treated with dabigatran |

Severe bleeding (life threatening or severe Severe bleeding (other) Non severe hemorrhage

functional consequences)
or hemorrhagic shock

) 4

Hemostatic procedure

Swrgery, ambalinyticn, esdostapy, packiag.

A 4
Hemostatic procedure not indicated Effective hemostatic procedure

or
Persistant bleeding despite procedure

I |

*dabigatran Conc > 50 ng/mL *dabigatran Conc $ 50 ng/mL
or or
«dabigatran Conc unknown and sdabigatran Conc unknown and
TLA < 24h or CrCrl <50 mL/mn TLA > 24h and CrCl > 50 mL/mn
v l 1 v v
Idarucizumab or if not available, PCC or aPCC Non specific measures Symptomatic treatment
Contralnéication 1o dabigatran

|CrCI < 30 mifenin, interactions...)
Shart interruption or reassess trestment
Pndication, therapeutic scheme)

(TLA: Time since Last Administration; CrCl: Creatinine Clearance (Cockeroft and Gault); Conc: Plasmatic concentration)
Albaladejo Anesthesia Critical Care & Pain Medicine 2018 sous pre



Urgent invasive procedure in a patient treated with dabigatran

Very high risk of hemorrhage High risk of hemorrhage Low risk of hemorrhage
(hemovtasi s mot comtrollable Lo meurosurgery, liver wegery) (hemontasiy v controllable: Lo, peritonitn, orhopedics )
and and Migh risk of hemorrhage

* dabigatran Conc » 30 ng/ml or unknown sdabigatran Conc > 50 ng/ml and
or « dabigatran Cone % 50 ng/mL

sdabigatran Conc unknown and or

TLA 5 24h g¢ CrCl 5 50 mL/mn +dabigatran Conc unknown and
TLA > 24 h and CrCl > 50 mL/mn

I Very high risk of hemorrhage

and
Urgency 5 8 hours Urgency > 8 hours Urgency < 8 hours Urgency > 8 hours * dabigatran Conc s 30 ng/mL

or
hemostatic procedure
' 3 L)
Postpone Postpone
and and
seek for dabigatran Conc soek for dabigatran Conc
or or
Idarucizumab ou if unavailable, PCC or aPCC Proceed l Proceed
then and If o
Proceed per/postop bleeding attribuable to dabigatran:

idarucizumab ou if unavailable, PCC or aPCC

(TLA: Time since Last Administration; OrCl: Creatinine Clearance, Cockeroft and Gault; Cong: plasmatic concentration; PCC: non-activated PCC; aPCC: activated PCC)
Albaladejo Anesthesia Critical Care & Pain Medicine 2018 sous pre



Durée interruption dabigatran

Dabigatran
¢rel, mL/min ~80 50-79 3049 15-29 15
Estimated drug B3 18 18 27 30 (off dialysis)
hatf-life, h
Procedural bleedrisk _
Low =24h =36h =48h =72h No data, Consider

measuring dTT and/or
withholding =96 h

Uncertain, intermediate, =48 h =72h =96h =120h No data. Consider
or high measuring dTT

Tomaselli JACC 2017, 70, 24: 3042-6;
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