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TVP et cirrhose : épidémiologie et clinique

Incidence of PVT"#

4.6%—-12.8% at 1 year
10.2%—20% at 5 years

~38.7% at 8-10 years

v

Spontaneous resolution: 31%—70%

Regression: 47%

Stable disease: 45%

Progression: 7.2%

Asymptomatic™® Symptomatic’®

43%—62% 38%—-57%

Sarin et al. Gastroenterology 2016



TVP et cirrhose

mesenteric v.

Chronic

mesenteric v.

Tumor related

Non-cirrhotic Non-cirrhotic
- Often presents with pain and treatment with = Coll | circulati Iy ins significant
anticoagulation is standard of care portoportal or mesoportal collateral veins
+ C y prog to cavernoma if « Portal hyper g
left untreated g phageal and pic varices can occur
Cirrhotic Cirrhotic
- Often found incidentally on imaging, but can - Collateral circulation domii d by portosy i
present with symptoms shunts
= Anti lation is indicated in certain situations « If ad d ially with invol of the

(see text)

- Up to 40% may spontaneously recanalize with
no therapy

confluence with supe;lor mesenteric vein may

Malignant PVT

- Consideration of hepatocellular carcinoma is
essential in cirrhosis

- C features on include
expanding thrombus with disruption of the vessel
wall and arterial phase enhancement

- Disting g bland with uninvolved
tumor is important in t

. should be
as well in both non-cirrhotic and cirrhotic cases

Intagliata et al. Gastroenterology 2019




TVP et cirrhose
Classification de Yerdel

|

Grade 1: minimally or partially thrombosed PV where in
thrombus is mild or confined to <50% of lumen with or
without extension into SMV

Grade 2: >50% occlusion including total ocdusion with or
without minimal extension into SMV

Grade 3: complete thrombosis of both PV and proximal SMV

Grade 4: complete thrombosis of PV and both proximal
and distal SMV

Yerdel et al. Transplantation 2000



TVP et cirrhose
Classification de Sarin

Portal vein
thrombosis (PVT)
} I !
Anatomical Functional

} l } } l }

Occlusive/
both (iype 1 la, i, e P A

S (0, NO)

| |

! ! ) !

(.04 H .l
Asymptomatic (As) Symptomatic (S) - acute || Asymptomatic (As) Symptomatic ()
, [Presentation would Without cavernoma -
i Anticoagulant (+/) vary in patients with Anticoagulant + 'ngt for
" or without CSPH] complications of PHT
r Ipeza r"’ With cavernoma
suv Anticoagulant + anticoagulant -

“In patients with procoagulant states, antigoagulation is recommended to prevent extension of PVT.

\\ Sarin et al. Gastroenterology 2016



TVP et cirrhose : facteurs de risque

Major Characteristic

Child’s class B or C cirrhosis

Prior history of resolved PVT

Associated prothrombotic
risk factors - factor V LM,
prothrombin gene mutation,
MTHFR mutation.

Sarin et al. Gastroenterology 2016



Minor Characteristic

Evidence of a largacte
portosystemic shunt, large
IGV1

Active hepatocellular
malignancy

History of/or active systemic
venous thrombotic events
or abortions

Clinical symptoms and signs
of acute abdomen

New onset or worsening portal
hypertension
complications

Recent abdominal
interventions -
endoscopic,
radiological or surgical

Portal flow velocity < 15 cm
per second at any time
during prior Doppler
evaluations

Sarin et al

TVP et cirrhose : facteurs de risque

. Gastroenterology 2016



TVP et cirrhose : facteurs de risque

Systemic disorder
Advanced portal hypertension with reduced portal flow velocity
Steal syndrome from large spontaneous portosystemic shunts
Malignancy
Inherited thrombophilia”
Factor V Leiden
Prothrombin gene G20210A mutation
Acquired thrombophilia
Increased Factor Vil
Protein C and S deficiency, antithrombin deficiency
Other systemic risk factors
Non-alcohol steatohepatitis
Other extrinsic factors
Local
Abdominal malignancy (HCC)
Intrabdominal surgery (hepatectomy, surgical shunt)

Local regional therapy for HCC (TACE, radioembolization)
TIPS

Intagliata et al. Gastroenterology 2019



Factors Affecting Haemostatlc equullbrlum In Cirrhosis
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TVP et cirrhose : facteurs de risque
Triade de Virchow

Portal Vein : % vasodilation
Thrombus I\ 2

Normal Endotoxemia Endothelial Hypercoagulation PVT
dysfunction

| Normal velocity [

Verbeek et al. Transplantation Direct 2018



Coagulation : rappels




Hemostase et cirrhose

Antihemostatic Changes Prohemostatic Changes

} Peripheral blood platelet count Primary t vWF
t Nitric oxide and prostacyclin Hemostasis { ADAMTS-13

| Protein C and protein S

i lFft;:t.ors I, V, VII, IX, X, XI . | Antithrombin
rinogen Coagulation | TFPI

Dysfibrinogenemia } Factor Vil

} Alpha-2 antiplasmin

} TAFI L . J Plasminogen

} Factor XIlI F|br|noly5|s

1 PAI-1

HtPA
Bleeding Thrombosis

Northup et Reutemann. Liver Transplant 2018



Schéma classique de la coagulation
Voie extrinseque et voie intrinseque

a-Kallikrein

= >

Xl Xlla Intrinsic Pathway
Xl Xla
X
Extrinsic Pathway
IX |Xa Vila

Xa

Prothrombin (I1) Thrombin (lla)

Weeler et al. Expert Rev Hematol 2017



La cascade

Intérét pour la compréhension des tests de coagulation

A B C
PARTIAL
THROMBOPLASTIN THROMBOPLASTIN
= Conlact Factors
XlF—Xlla
b Extrinsic
Fathway
THROMBIN
X —— Xa
Common
VA | Pattreay
N— | I3
FERNOGEN—* FIBRIN FIBRINOGEN —— FIBRIN FIBRINOGEN ~——* FIiR'WN
TP TCA 1T

Bates and Weitz. Circulation 2005



Role du facteur tissulaire dans les 2 voies
(voie exirinseque et voie intrinseque)

i IXa TF
Intrinsic IX Extrinsic
Villa |4——— Vila
Tenase Ca2* Ca2* Tenase
X X
Xa
Prothrombinase Va
Ca?*

/‘L\

7~ N

Fibrinogen Fibrin

Bates and Weitz. Circulation 2005



Roles des cellules : cellules porteuses de FT et plaquettes
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Platelet
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Roberts et al. Anesthesiology 2004



Role de la thrombine
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Mécanismes de controle des effets de la thrombine
I’antithrombine et la protéine C activée

Blood vessel Endothelial cells Fibrin Acivated platelets

Roberts et al. Anesthesiology 2004




I YRS Voie de la protéine C

Effets anticoagulants

v .

hrombomoduline est un cofacteur de la thrombine
« EPCR (Endothelial Protein C Receptor) : récepteur de  la protéine C
Borgel et al, Hématologie, 2005



I ' Cibles de I'antithrombine

CIBLES DE L'ANTITHROMBINE
= les ENZYMES

@— -

Principales cibles AT

Fibrinogéne



La thrombinographie

Aesure dynamique de la génération et l'inactivatiorde la thrombine au cours
e la coagulation in vitro.

odalites de mesures possibles :
-PRP vs PPP
-Avec ou sans activateur de la voie de la protéin@ (thrombomoduline = TM)
-Differentes/doses de PL (phospholipides)

Différenteés concentrations de FT

@ Temps de latence (minutes)

@ Hauteur du pic (nM)

@ Temps d’obtention du pic (min)
@ Aire sous la courbe (nM.min)




enération de thrombine
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TGT et cirrhose




Etude de la génération de thrombine
chez les patients cirrhotiques
seneration de la thrombine en présence et en I'absee de thrombomodulline

700

ETP (FU/min)
: s £
L& [Si:‘[f?l]:‘ i
onl |

Without With
Thrombomodulin Thrombomodulin

Controles Cirrhose  Contrbles Cirrhose

Plasma Pauvre en Plaquettes (PPP)

Tripodi et al. Hepatology 2005



Thrombin genration: ETP with TM, a marker of hypercoagulability
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Cirrhosis-induced hypercoagulability explained by low PC and high FVIII
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Cirrhosis-induced hypercoagulability explained by low PC and high FVIII
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Cirrhosis-induced hypercoagulability explained by low PC and high FVIII
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Cirrhosis-induced hypercoagulability: What about the antithrombin-prothrombin system ¢

150 P < .001 P<.001
- 120 _
” — P<.001 —
~ 100 _
I3
g?: 100 —_— P<.001 — £ 80__
= a
3 ;
% £ 60__
e - =z
50— < 40__
20
0 0
| | | | | I | [
Healthy CHILD CHILD CHILD Healthy CHILD CHILD CHILD
subjects A B c subjects A B c

Tripodi et al. Gastroenterology, 2009



ETP (nM.min)

Results: Impact of normalization of AT on TG-TM
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Cirrhosis-induced hypercoagulability: What about the antithrombin-prothrombin system ¢

Results: Impact of normalization of AT and FIl on

TG-TM
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Conclusions
TGT et cirrhose

z)ans la cirrhosel existe un état d’hypercoagulabilité: en présence de thrombomoduline

Il s’agit donc d’un état d’hypercoagulabilité lié essentiellemamt @éficit acquis en
protéine C et a unelévation de la concentration du facteur VIII

Baisese plus importante du facteur Il par rapport a la baissele I'AT : rOle protecteur ?

GT est-il un bon test pour predire la survenue d'ue TVP ?



Anticoagulants et cirrhose




Traitements anticoagulants
Mécanismes d’action

Direct

Reversible

AT No Needed
ATIII LMWH/Fonda... DiXal

Indirect

Catalytic
(Requires AT)

Argatroban: Injected
Dabigatran Et.: Oral

Fibrinogen,
and Clot

Amiral et al. Transfusion and Apheresis Science 2016



Indication des anticoagulants
chez les patients ayant une TVP sur cirrhose

Incident PVT

Partial PVT

l

Evaluation of risk
factors for
bleeding/

thrombosis™

Anticoagulation
warranted?

No

Yes

Re-evaluate at
1 months

Acute symptoms
(i.e. ascites,
encephalopathy)

l

y

Worsening
(acute
symptoms, PVT
progression)

No

Re-evaluate
every 3 months

Anticoagulant
treatment

l

Re-evaluation
every 3 months
until PVT
resolution

].,,

Complete PVT

Signs of chronic
occlusion
(i.e. portal

cavernoma)

|

Individualized
evaluation of
risk-benefit of
anticoagulation
treatment

*Risk factors:

Bleeding: cesophageal varices F2-F3, previous major bleeding;
Thrombosis: previous DVT, PV flow velocity <15cm/sec, advanced liver disease (CTP:

C), thrombophilia

Basili et al. Ther Adv Gastroenterol 2018




90%

70%
60%

40%

(partial + complete)

20%
10%

% response to anticoagulation

80% |

50%

30% |

Efficacité des HBPM et/ou des AVK
chez les patients ayant une TVP sur cirrhose

BahL%
\\\

%
>

.r/‘

Rodriguez- | La Mura V Kwon J ChenH Cui SB Chung JW | Wemner KT | Senzolo M | Delgado | Amitrano | FrancozC
Castro K (2018) (2018) (2016) 108 | (2015) (2014) (2013) (2012) | MG (2012) | L(2010) {2005)
(2018)
Failure 18 19 a5 7 6 3 5 12 22 5 11
M Successful 47 44 56 25 1 23 21 33 23 8

Intagliata et al. Gastroenterology 2019



Tolérance av traitement par HBPM et/ou AVK
en fonction de la sévérité de I'hépatopathie

a Major bleeding events
= Child—Pugh A
Child-Pugh B
0.40 - Child—Pugh C
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o
0.10 [
0.00_ , . .
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Senzolo et al. Clinical and Translational Gastroenterology 2018



Mortalité en fonction de la sévérité de I'hépatopathie
et la réponse au traitement par HBPM et/ou AVK

Mortality b Mortality
Child-Pugh A B Child—Pugh A, no recanalization
Child-Pugh B Child-Pugh B+C, no recanalization
Child-Pugh C 0.40 - Child-Pugh A, recanalization
; Child—Pugh B+C, recanalization
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Senzolo et al. Clinical and Translational Gastroenterology 2018



Efficacité et tolérance chez prés de 20.000 patients cirrhotiques
traités par NACO pour fibrillation auriculaire
Méta-analyse de 7 études rétrospectives

A) Risk of Stroke in Patients with AF and Cirrhosis

Study name Statistics for each study Hazard ratio and 95%CI
Hazard Lower Upper
ratio limit limit Z-Value p-Value

Lee et al 0.300 0.143 0.631 -3.172 0.002 -
Lai et al 1090 0.151 7.890 0.085 0.932 -
Choi et al 0.750 0.206 2729 -0.437 0.662 =
Kuo et al 0.710 0.510 0.989 -2.024 0.043 —

0.577 0.346 0962 -2.109 0.035 ——

0102 05 1 2 5§ 10
Lower Stroke Higher Stroke
B) Risk of Bleeding in Patients with AF and Cirrhosis

Study name Statistics for each study Hazard ratio and 95% CI
Hazard Lower Upper
ratio limit limit Z-Value p-Value
Lee et al 1.870 1.131 3.092 2439 0.015 —
Choi et al 2600 1.320 5121 2763 0.006 —
Kuo et al 1.100 0622 1946 0328 0.743

Grewaletal 1.070 0966 1.185 1.297 0.194
1446 0963 2172 1.777 0.076

Al

01 02 05 1 2 5 10
Lower Bleeding Higher Bleeding

Chokesuwattanaskul et al. Dig Liv Dis 2019



Tolérance des NACO vs AVK chez les patients
cirrhotiques
traités pour fibrillation auriculaire

Study name Statistics for each study Bleeding / Total Odds ratio and 95% ClI
Odds Lower Upper
ratio limit limit 2Z-Value p-Value Warfarin DOAC

Pastorietal 2459 1915 3.158 7.051 0.000 261/1297 96/1033 I—l—
=

Goriackoetal1.222 0554 2695 0496 0620 25/158 10/75
1925 1.001 3702 1963 0.050 |——+——

0.1 0.2 0.5 1 2 5 10

Warfarin Better DOAC Better

Chokesuwattanaskul et al. Dig Liv Dis 2019




Tolérance des NACO chez les patients

L] °
cirrhotiques
(A) z z - 5
Patients without cirrhosis n=58
| Overall adverse events n=11 (19%) |
|
N N LV |
: ; Minor bleeding . -
Laucogema Dizziness and (epistaxis. 2 Gl bleeding. Major bleeding
n=1 disorientation melena, gingival and (3 days post variceal band ligation
i n=1 epistaxis, traumatism, other) 3 days after hysterectomy)
l n=7 n=2
DOAC
. DOAC stopped
[ continued ] [ . ] DOAC continued (n=5)or | | DOAC stopped
stopped (n = 2)
(8) Patients with cirrhosis n=36
[ Overall adverse events n=6 (17%) ]
¥ \
Recurrent portal Minor bleeding Maijor bleeding
vein thrombosis L (portal hypertensive gastropathy, lower G| (lower Gl bleeding)
n=1 bleeding, epistaxis, post band ligation) n=1
i N =4

J

‘i’ DOAC stopped
DO{\C replaced DOAC continued (n = 3) or [
with LMWH
stopped (n=1)

De Gottardi et al. Liver Int 2017



Variation de I'INR

en fonction de la thromboplastine utilisée

Thromboplastin

1 O O = W N =~

Mean (SD)

2.3 (0.9)
2.5 (1.0)
3.0 (1.4)
3.2 (2.0)
3.6 (2.2)
3.1(1.5)
4.1(2.8)

Range

1.5-5.2
1.6-5.8
1.7-6.7
1.7-11.1
1.8-11.8
1.8-8.5
1.9-14.3

Robert et al. Hepatology 2004



Activité anti-Xa in vitro de I'héparine a la dose de 0.3 Ul/mL
chez les patients cirrhotiques
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Activité anti-Xa in vitro de I'héparine a la dose de 0.3 Ul/mL
chez les patients cirrhotiques
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Les nouveaux anticoagulants oraux (NACO)

DCI SPECIALITE DOSE NOMBRE BIO LIAISON ADAPTATION CONTRE
DE PRISES DISPO PROT DOSE INDICATIONS

Apixaban Eliquis 25 2 66% 87% IRC IH SEVERE
et SAIGNEMENT

5 mg

Rivaroxaban  Xarelto 10, 1 80% 90-95% IRC CPB, CPC

15, 20 mg 66% SAIGNEMENT
Dabigatran  Pradaxa 75,110, 2 6.5% 35% IRC IH

150 mg SAIGNEMENT

INH OU IND CYP3A4

Données Vidal
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Activité anti-Xa des NACO
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Potze et al. Br J Hematol 2013



Effet des héparines sur le TGT
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Corrélation entre I'effet sur la TGT du fondaparinux
et la valeur des facteurs Il et X
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TGT et NACO
chez les patients cirrhotiques

Baisse ETP (%)

APIXABAN RIVAROXABAN

ETEMOINS m CIRRHOSE
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TGT et anticoagulants chez les patients cirrhotiques
compensés, décompensés avec ACLF
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Peut-on utiliser la génération de thrombine en pratique quotidienne
chez les patients cirrhotiques?
Nécessité d’'une standardisation

480 pL plasma/ l 320 pL plasma \ 800 pL plasma

Genesia/Réactifs

CAT/Réactifs CAT CAT/Réactifs Genesia )
Genesia




Conclusions
Antficoagulants et cirrhose

Les anticoagulants sont efficaces et bien tolerékaz les patients ayant une
TVP sur cirrhose. Précautions chez les patients Clai C.

L'INR et le TCA ne sont pas de bons examens pour sue |'efficacité des
héparines et AVK

L'activigé anti-Xa ne permet de suivre I'efficacitedes héparines chez les
patients cirrhotiques

La/génération de la thrombine serait un bon examem vitro pour évaluer
ficacité des anticoagulants

mesure de l'activité anti-Xa permettrait de mesuer I'activité des NACO



