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Le triptyque de la coagulation

1. Platelets plug 2. Fibrin Formation

3. Clot destruction

Primary Coagulation
Haemostasis cascade Fibrinolysis
Platelets Coagulation

Von Willebrand F factors



Platelets

Hémostase primaire:
agrégation des plaquettes

Antiagrégants

AAS (Asaflow)
Clopidrogel (riavix)
Nouveaux: Prasugrel (Efient), Ticagrelor(Brilique)...

Prévention primaire et secondaire
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Le triptyque de la coagulation
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Primary Coagulation
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C.OACII ATINN

Anticoagulants

Héparines et HBPM (Fraxiparine, Fraxodi, Clexane, Innohep...)
Antivitamine K (Sintrom, Marcoumar,Marevan...)
Nouveaux Inhibiteurs

Xa Rivaroxaban (Xarelto), Apixaban (Eliquis), Edoxaban
(Lixiania)
|la Dabigatran (Pradaxa)

Maladie thromboembolique, FA, Valve mécanique...
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Tableau 5

Patient sous antivitK (Acénocoumarol, Sintrom® ,phenprocoumone,
Marcoumar®,Warfarine Marevan®), si une intervention nécessite une

normalisation INR

HBPM Img/kg 1x/J

Attention insuffisance rénale

Derniere prise Marcoumar

Dernicre DLLSGaDde

Voir avec chir

J-6 Derniere prise Marevan Derniere prise Marevan
J-4 Derniere prise de Sintrom Dernicre prise de Sintrom
J-3 Matin : HBPM Matin : HBPM
Soir : HBPM Soir : 0
J-2 Matin : HBPM Matin : HBPM
Soir : HBPM Soir : 0
J-1 Matin : HBPM Matin : HBPM
Soir : 0 Soir : 0
SiINR > 1,5 vitamine K 5mg | SiINR > 1,5 vitamine K 5 mg per
per os et controle INR a JO os et controle INR a JO
JO Matin : 0 Matin : 0
Fin de I’intervention | Reprise HBPM Reprise HBPM
+ 6-8 heures




RISQUE THROMBO-EMBOLIQUE

EN CAS Relais par HBPM
D'INTERRUPTION DE LANTICOAGULANT *

INDICATION DU TRAITEMENT AUX AVK Risque Risque
ELEVE MODERE

ou

* Prothése mitrale FAIBLE
* Anclenne prothése aortique "
o AVC/AIT récent (< 6 mois) + Sintrom : Jour - 4

U
: *» Marcoumar :Jour -8
Risque * Prothése aortique mécanique & '
MODERE allettes avec facteurs de rlsque + Marevan :Jour-6
(>-1U%) U q?mentaires (FA, antécédents
I

+ Prothése valvulaire cardiaque

Risque ELEVE

(=10%)

IT, hypertension, diabéte, Chmek LIDPAAL 1mree 3

sance cardlague, ige > 79) Score de CHADS,
LT o prothise aortique mécanique &

iy

| i | o
+ Fibrillation auriculaire
:{"If‘”” Rl + Antéceédent AVC/AIT récent (3 mats

: SM“a)Ir:dI(eH:z[I?:Iaslrzur:umatlsmale

Insu

Risque
e * Score CHADS; 3 of 4

5-10%)
) JOUR DE L’

mmui CHEEM Maladie thrombo-embolique veineuse : reporter chirurgie au minimum 1 mois apres
‘ E

épisode , de préférence 3 mois ; si chirurgie nécessaire avant un mois, discuter filtre cave.
;

Ia I’epr-u MW IV B2 VI BE VU GUTNIES §

+ Maladie veineuse thrombo-embolique

+ Reprendre I’AVK 12-24h aprés ['intervention

!ii‘;quc 31413
o HBPM jusqu'a INR > 2

>10%)

o TVPJEP récente (< 3 mols)
* Thromhophilie sévare

Risque . . . . Reduire [ dose de moitie en cas dinsuffisance rénale severe
MODERE ok et.x.ie'ans s 33 12moks (clearance de la créatinine < 30 ml/min).
(5-10%) © TVP ou EP récidivante

* Cancer actlf

* Thromhophilie légére
[ e vp ou P unique ilyaplus de
m 12 mois et pas de thrombaphilie

AVK= Anti-vitamine K; HBPM= Héparine de bas poids moléculaire
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: Properties o

—Dabigatran_ Rivaroxaban —Abixaban Edoxaban
Class Oral thrombin Oral factor Xa Oral factor Xa Oral factor Xa
inhibitor inhibitor inhibitor inhibitor
— REqUCHOI Of SUTORE ~Reduction ol stroke
Reduction of stroke and SEE risk for and SEE risk for Reduction of
and SEE risk for patients with NVAF; patients with NVAF; stroke and SEE
patients with NVAF; treatment of DVT treatment of DVT risk for patients
treatment of DVT and PE and reduction and PE and reduction with NVAF and
FDA-approved and PE following 5-10 of recurrence risk for of recurrence risk for treatment of
indication days of parenteral DVT and PE; DVT and PE; DVT and PE
anticoagulant; and prophylaxis of DVT prophylaxis of DVT following 5-10
reduction of in patients in patients days of
recurrence risk for undergoing knee or undergoing knee or parenteral
DVT and PE hip replacement hip replacement anticoagulant®
surgery surgery
Time to C,,, (h) 1-2 2-4 3-4 1-2
Half-life (h) 12-17 5-13 12 10-14
Renal elimination 80% of absorbed dose 66% of oral dose 27% of absorbed dose S0% oflzlsjzorbed
Transporters” P-gp P-gp/BCRP P-gp/BCRP P-gp
Cytochrome P450 -
metabolism No Yes Yes Minimal
Bioavailability (%) 3-7 >80° 50¢ 62
Potent P-gp
Potential dru Potent P-gp inhibitors Potent dual CYP3A4 Potent dual CYP3A4 inhibitors and
. . & and P-gp/CYP3A4 and P-gp inhibitors or and P-gp inhibitors or P-gp/CYP3A4
interactions . . . ; - .
dual inducer rifampin inducers inducers dual inducer
rifampin
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o

Avant
le geste

Apres
le geste

Risque hémorragique faible Risque hémorragique élevé
rivaroxaban
. i Cockcroft R o
apixaban 30 mi/mn Derniére prise a J-3
edoxaban |
Pas de pr.lsedla l\:&llle -au so.lfr nile ! Cockeroft | o o
matin de I'acte invasi > 50 ml/mn erniere prise a
dabigatran - B
{  Cockcroft . o
i Derniére prise a J-5
30-49 ml/mn |

Reprise a I'heure habituelle et
au moins 6 h apres la fin de
I’acte invasif

Pas de relai

Pas de dosage

Anticoagulant a dose « prophylactique »

au moins 6 heures apreés I'acte invasif, si une
thromboprophylaxie veineuse est indiquée

______________________________________________________________________________________

Anticoagulant a dose « curative »

des que I'hemostase le permet
(a titre indicatif: entre 24 et 72 heures)




Figure 1. Gestes invasifs a faible risque hémorragique

INTERVENTION

AOD minimum
6h
en deux prises '  —— O

par jour

AOD
en une prise
le matin

minimum

AOD 6h ¢
en une prise HU
le soir




Tableau Il - Reégles d’interruption avant des interventions invasives

de confort ou des opérations chirurgicale

. Arréter la prise de dabigatran avant la
2’:;20“ Demi-vie chirurgie de confort
CLCr estimee Risque de saignement Risaue
m/min) | ™ élevé ou acte chirurgical nor:lnal
important
: 24 heures
= 80 ~13 2 jours avant T
. - Y 1-2 jours
= 50-< 80 15 2-3 jours avant o
. 2-3 jours
=30-<50 | ~18 4 jours avant avant (> 48
heures)




URGENCE

Stop dabigatran

Si avant 4 heures: charbon de bois
Hydratation pour élimination rénale ( 80%)
Hemodialyse ( risque ponction)

Antidote : Idarucizumab (Praxbind®)

Andexanet: reverse apixaban, rivaroxaban,
edoxabanheparine et LMWH
Ciraparantag: tous les NOAC

AP AR

Acide tranexamique (Exacyl®), pas cher, utile



Anticoagulants fonction intervention

Intervention | Coraplication

Chirurgie | en génégs AT DIPRR(E Stop AVK
NMaintien 84S

Neurochirargie Corapression intrafranie
dégés
Prostate parvoile | Saigneraent
ansurét

e N

Lresthésie rachi O | qussd” hématorae, Stop AVK

péridurale (SFAR. 2006) corapression médullaire Stop Clopidrogel *
IMaintien 845

Sympathokrse (Welti 195113 | Décés

Procédures dentaires Saignement Uiz b

raineures {Chest 2008) Continuer A4S
Clopidrogel Fet patient
Agent prohéraostaticue oral

raineures {Chest 2008) Continuer AVK, 845

| Cataracte (Chest2008) |- | Clopidrogel fot patient
Infiltration épaule corticoides | Saignement/ hé matome Continuer
{Goupille 2008) AAS 1%, AVE, &AS, Clopidrogel ?
AVK 10%
Anglographie artérielle (Ivleis | Hérnatorae iraportant 1,4%
2009) (f =5F, =60 ans)

* 5 jours suffisent d’aprés Berzon




ALR- RACHI- PERI

TABLE 6. Risk Factors and Estimated Incidence for Spinal Hematoma and Neuraxial Anesthesia

Relative Risk of Estimated Incidence Estimated Incidence
Spinal Hematoma for Epidural Anesthesia for Spinal Anesthesia

No heparin
Atraumatic 1.00 1:220,000 1:320,000
Traumatic 11.2 1:20,000 1:29,000
With aspirin 2.54 1:150,000 1:220,000
Heparin anticoagulation following neuraxial procedure
Atraumatic 3.16 1:70,000 1:100,000
Traumatic 112 1:2000 1:2900
Heparin >1 h after puncture 2.18 1:100,000 1:150,000
Heparin <1 h after puncture 252 1:8700 1:13,000
With aspirin 26 1:8500 1:12,000




ALR RACHI- PERI

TABLE 7. European Society of Anaesthesiology's Recommended Time Intervals Before and After Neuraxial Puncture or Catheter

Removal*

Time Before
Puncture/Catheter
Manipulation or Removal

Time After
Puncture/Catheter

Manipulation or Removal

Laboratory Tests

UFHs (for prophylaxis, £15,000 1U/d)
UFHs (for treatment)

LMWHs (for prophylaxis)

LMWHs (for treatment)

Fondaparinux (for prophylaxis, 2.5 mg/d)
Rivaroxaban (for prophylaxis, 10 mg daily)
Apixaban (for prophylaxis, 2.5 mg BID)
Dabigatran (for prophylaxis, 150220 mg)

Coumarins

46h

IV4-6h
SC8-12h
12h

24h
36-42h
22-26h
26-30h
Contraindicated according

to the manufacturer
INR £1.4

1h

lh
1h
4h

4h

4-6h

4-6h

6h

After catheter removal

Platelets during treatment
for=5d

aPTT, ACT, platelets

Platelets during treatment
for>5d

Platelets during treatment
for>5d
(Anti—factor Xa, standardized
for specific agent)
(Anti—factor Xa, standardized
for specific agent)
(Anti—factor Xa, standardized
for specific agent)
TT

INR




Personnes agées
comorbidites




20/ 25 %
de décés

50 % Intervention sans délai

antrée
en
alablissement

Récupération meilleure

50 %
perte d'autonomie










Orthop Traumatol Surg Res. 2016 Nov 15. pii: S1877-0568(16)30163-3. doi: 10.1016/].0tsr.2016.08.022. [Epub ahead of print]

Discontinuation of Plavix® (clopidogrel) for hip fracture surgery. A systematic review of the literature.
Mattesi L', Noailles T, Rosencher N', Rouvillain JL2.

Safety of Clopidogrel in Hip Fracture Surgery

Molly A. Feely, MD, Tad M. Mabry, MD, Christine M. Lohse, MS, Stephen A. Sems, MD, and
Karen F. Mauck, MD, MSc
Division of General Internal Medicine (M.A.F., K.F.M.), Department of Orthopedic Surgery

(T.M.M., S.A.S.), and Division of Biomedical Statistics and Informatics (C.M.L.), Mayo Clinic,
Rochester, Minnesota




Table

Preop Control DOAC P Outcome Control DOAC P

variables group group value | variables group group value

Age 87 (8210 90) | 85(83to 89) | 0.784 | Operative time | 48 (35t067) | 50(34t072) | 0.859

(years) (min)

Gender 10/ 56 9/24 0.149 | Hb POD1 104 £1.3 10.1£1.5 0.303

(M/F) (g/di)

BMI 23+4 245 0.044 | Hb end 100+ 1.1 99+14 0.675

(kg/m2) (g/di)

ASA (11/111) 50/16 7425 0.000 | Blood loss 501 553 0.484
(ml) (364 to 856) | (299 to 1032)

CAD 9 31 0.005 | Patients 36 58 0.045

(%) transfused (%)

CKD 23 58 0.001 | RBC 2(1to0 2) 2(1t02) 0.788

(%) (units)

Hb 124+14 125116 | 0.861 | Complications 30 (45) 19 (58) 0.255

(g/dl) (%)

Plts 239 226 0.335 | Hospital LOS 9 (5 to 23) 17 (8-28) 0.197

(10%/mm?) (216 to 289) | (193 to 276) (days)

PT 95 (86 to 100) | 66 (52 to 85) | 0.000 | In op mortality 3 (5) 5(15) 0.068

(%) (%)

aPTT 23 (2210 25) | 28 (24 to 35) | 0.000 | 30-day 3 (5) 5(15) 0.068

(s) mortality (%)

Fibrinogen 349 + 68 385+ 85 0.032 | 90-day 4 (6) 8 (24) 0.009

{mg/dl) mortality (%)

BMI: body mass index; ASA: American Society of Anesthesiologists score; CAD: coronary artery
disease; CKD: chronic kidney disease; Hb: hemoglobin; Plts: platelets; PT: prothrombin time,
aPTT: activated partial prothrombin time; POD1: postoperative day one; RBC: red blood cell; LOS:
length of stay; in op mortality: in hospital mortality.




Operative delay (hours)

] Control group (N=66)
B DOAC group (N=33)

N Gautier, 2019



COMMENT JE FAIS ?

Risque d’arréter les anticoagulants?

Héparine (HBPM) a disposition?

Urgent: vitamine K a disposition?

Acces a la transfusion? Au PFC? Autre?

Compétence du chirurgien?

Acide tranexamique (Exacyl)?




REGIONAL ANESTHESIA AND ACUTE PAIN

SPECIAL ARTICLE

Regional Anesthesia in the Patient Receiving

Antithrombotic or Thrombolytic Therapy
American Society of Regional Anesthesia and Pain Medicine
Evidence-Based Guidelines (Fourth Edition)

Terese T. Horlocker, MD,* Erik Vandermeuelen, MDD, Sandra L. Kopp, MD,* Wiebke Gogarten, MD,
Lisa R. Leffert, MD,§ and Honorio T. Benzon, MD|/

(Reg Anesth Pain Med 2018;43: 263-309)



TABLE 2. Recommendations for Thromboprophylaxis in Nonorthopedic Surgical Patients

Risk of Major Bleeding Complications

Risk of Symptomatic VTE Average Risk (~1%) High Risk (~2%) or Severe Consequences

Very low (<0.5%) No specific prophylaxis

Low (~1.5%) Mechanical prophylaxis, preferably with IPC

Moderate (~3.0%) LDUH, LMWH, or mechanical prophylaxis, Mechanical prophylaxis, preferably with IPC
preferably with IPC

High (~6.0%) LDUH or LMWH plus mechanical prophylaxis Mechanical prophylaxis, preferably with IPC, until risk
with ES or IPC of bleeding diminishes and pharmacologic

prophylaxis can be added

High-risk cancer surgery LDUH or LMWH plus mechanical prophylaxis Mechanical prophylaxis, preferably with IPC, until risk
with ES or IPC and extended-duration of bleeding diminishes and pharmacologic
prophylaxis with LMWH postdischarge prophylaxis can be added

High risk, LDUH, and LMWH  Fondaparinux or low-dose aspirin (160 mg); Mechanical prophylaxis, preferably with IPC, until risk
contraindicated or not available =~ mechanical prophylaxis, preferably with IPC; of bleeding diminishes and pharmacologic
or both prophylaxis can be added

ES indicates elastic stockings; IPC, intermittent pneumatic compression; LDUH, low-dose UFH.
Adapted from Gould et al,”® with permission.

© 2018 American Society of Regional Anesthesia and Pain Medicine
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CENTRAL NEURAL BLOCKADE

Table 2

Summary of recommended minimum time istervals or clofting times before and after central neuraxial needle punctare/catheter
insertion, manipulation or removal of catheters™

177

Antithrombotic agent Before puncture/catheter mser- [ After punclure/catheter inser-  Laboratory investigations
tion/manipulation or removal | ton/manipulation of removal

LMWH (prophylactic dose 124 4h Platelet count if LMWH > 5 d

LMWH (istenmediate or thera- | 24 b 4h Platelet count if LMWH » 5 d

peutic dose

UH aPTT andior ACT within nor- 1 h aPTT. ACTPlaselet count if UH

(therapeatic dose ) mal range >54d

Foadapanaun 3642 612h Anti-Xa ctivity — assay stan-
dardized for specafic apent§

Rivaroxaban 22-26h 6h Anti-Xa activily — assay stan-

(= 10 mg/d) dasdized for specific agent§

Rivaroxabaa (>10 mg/d) LY | 6h Anti-Xi gctivity — assiy stan-
dardized for specific agent§

Apixaban 26-30 h 6h Ant-Xa activity — assay stun-

(= 2.5 mg bid) Ld-“f.mﬂic“

Apixaban 34 6h Anti-Xa sctivity — assay stan-

(> 2.5 mg bid) dardized for specific agent§

Lepiradin 810k 24h aPTT, BCT

[Dabigatran Contrindicsted according o 6h 1T, ECT

(=220 mg/'d) manufacturey

Dabgatran 4d . 6h TILECT

(> 220 mg/d) )

Vitamin K INR =14 After catheter removal INR

:lgmins -

NSAIDs None Nooe

Dipyndamole None None o

Acetylsalicybe acid None None

Ticlopidia 104d Affter catheter removal

Clopsdogrel 7d After catheter removal

Prasugrel 0ae 6bh

Twagrelor 7d 6h

Eptifibatide / tirofiban R10h 24h Platelet count

Abcraumad 4Sh 24h Platelet count

ACT, Activited cloeting time @ aPTT, activited partia! thromboplastin time : ECT, ecann clotting time | INR. intersational noc-
milised ratio ; NSAIDs, non-steroxdal anti-inflammatory drugs ; 1T, thrombin time. “All time istervals 2pply 10 paticots with normal
body weight and normal hepatic yenal function. #Maximem prophylsctic dosages of low molecular weight heparins are listed in
Table 4. £ Imermodiate and therapentac doses of LMWH are listed in Table 4. § Under development.




Acénocoumarol sintron 6.72 100 co Img  0.067 €/]

Acénocoumarol sintron 6.25 20 co 4 mg

Phenprocoumone Marcoumar 6.17 25 co 3 mg

Rivaroxaban Xarelto 94,80 28 x |5 ou20mg 3.38 €/J
Dabigatran Pradaxa 240,83 180 X 110 mg .33 €]



