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Coagulopathy and anticoagulation in cirrhosis

« Coagulation changes in patients with cirrhosis

« Anticoagulants in cirrhosis



Coagulation In cirrhosis

Primary hemostasis:
platelet aggregation

Coagulation:
fibrin formation
Fibrinolysis:
fibrin lysis




Coagulation In cirrhosis
Primary hemostasis: von Willebrand F.
platelet aggregation

T von Willebrand F.
T Multimer size

Favors bleeding A Favors thrombosis

Thrombocytopenia



Coagulation In cirrhosis

Primary hemostasis: Tissue Fact
platelet aggregation %
Coagulation:
- . Thrombin /”
fibrin formation ‘ Flbr'i‘n o
Fibrinogen
dfact Il, V, VII, IX, ! AT, prot C, S,
X and Fg ! 7T factor VI

Favors bleeding A Favors thrombosis



Coagulation In cirrhosis

Primary hemostasis: Tissue Fact.
platelet aggregation RQ/Q DX

Coagulation:
fibrin formation

— _ Plasmin
Fibrinolysis: D-dimers
fibrin lysis
2 PA { plasminogen, a2

antiplasmin, T PAI-1
Favors bleeding A Favors thrombosis



Coagulation In cirrhosis
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Favors _d Favors Favors @ Favors
bleeding thrombosis bleeding thrombosis

Normal Cirrhosis Lisman, J Hepatol 2013
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Invasive procedures In patients with cirrhosis

 The patient
* The procedure
* The laboratory




Prediction: the patient

When the procedure Is scheduled

* Anticoagulants / antiplatelet agents

* Personal or familial history of bleeding

Rodeghiero, JTH 2010; Tosetto JTH, 2010; SFAR 2012



Prediction: the procedure

Guidelines Percutaneous Transjugular
liver biopsy liver biopsy
EASL 2022 Low Low
ISTH 2021 High Low
AASLD 2021 High High

“Can you put the finger?”




Prediction: the laboratory

BSG ACG | AASLD AGA ISTH EASL

2020 2020 2021 2021 2021 2022
Platelet Do not correct
2 50 x 109/L
PT/INR If INR > 1.4, Do not correct

transvenous

aPTT Not mentioned or do not evaluate
Fibrinogen No recommendation / Do not correct / Do not evaluate
Viscoelasti No specific recommendation / May be useful/ Do not use
C tests routinely

=>» Do not correct most coagulation abnormalities
Rautou & Caldwell & Villa, submitted



Prediction: the laboratory

BSG ACG AASLD AGA ISTH EASL 2022
2020 2020 2021 2021 2021
Platelet Trans- |Platelet No severe very high- |[<50 x 10°/L +
< 50% 109/L | venous |infusions |correction |thromboc |risk surgery|local hemostasis
or TPO ytopenia |[and <30-50 |not possible:
rec. and high- |x 10%/L.: correction
agonists risk correct possible
procedure

=>» Platelet < 50x 10°/L should raise attention

Rautou & Caldwell & Villa, submitted




A comprehensive work-up for hemostasis changes does not

Improve prediction of liver biopsy related bleeding

/\
®
302 patients undergoing liver biopsy . Non bleeders

_ PT, aPTT, platelet @ Bleeders
_ Coag factors: II, V, VII, VIl | e
~ PFA-100 ] S0 b
— Thromboelastography (INTEM, ey Ik
FIBTEM) S8
— Thrombin generation assays P
— Plasma clot lysis time =

PC1

PCy : T pC3

Bissonnette*, Riescher* et al, JTH 2022



Coagulopathy and anticoagulation in cirrhosis
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? Consensus Workshop
] = 2
Pediatric Research Workshop

« Coagulation changes in patients with cirrhosis

* Anticoagulants in cirrhosis

v Current indications for anticoagulants in cirrhosis
v" What kind of anticoagulants in cirrhosis?



Current indications for anticoagulants in cirrhosis

Potential screening / 6 mo

candidate for LT

PVT

(whatever extension)

Anticoagulation until LT

No
recanalization > TIPS

LT, liver transplantation; PVT, portal vein thrombosis De Franchis et al, J Hepatol 2022



PVT Is associated with worse post-LT outcome

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
Gayawski 1998 4 23 2 65 0.0% 150 [0.41, 5.55] 1996
Lerut 1997 10 38 52 288 25% 1.28[0.59,2.77] 1997 T
Figueras 1997 2 14 18 119 0.6% 0.88[0.18, 4.24] 1997
‘Yerdel 2000 21 B2 123 773 46% 267 [1.53, 4.66] 2000 —
Malmenti 2002 13 85 2327 1546 4.0% 1.02 [0.56,1.88] 2002 —
Durnortier 2002 5 38 51 468 1.8% 1.25[0.50,3.13] 2002 —
Shi L 2003 5 13 28 433 1.4% 1.38[0.48,3.93] 2003 —
Girneno 2005 20 33 12 83  28% 1.15[0.56, 2.37] 2005 —_
Bertelli 2005 3 B4 111  B57 28% 0.80(0.39,1.66] 2005 e
Lendoire 2007 10 26 55 281 21% 257 [1.11,597] 2007
Wiy 2009 3 24 12 170 0.09% 1.21[0.33, 4.45] 2009
. . Tao 2009 3 42 52 221 23% 0.89[0.40,1.97] 2009 —_—
Goal of antlcoaqulatlon. Pan 2009 34 263 261 2508 0.0% 1.34[0.91,1.96) 2009 —
. Gan 2009 11 45 51 262 27% 1.30([0.62,2.73] 2009 —
facilitate adequate portal  puenecke z010 5 24 34 169 1.4% 1.04 [0.36, 3.00] 2010 —
. Engleshe 2010 10 30 143 574 24% 1.51 [0.69, 3.30] 2010 _
anastomosis Suarez 2010 14 48 94 563 3.4% 208 [1.07, 403 2010 _
Shi 2010 11 43 45 356 27% 2.05(0.98, 4.37] 2010 —_
Ravaioli 2011 14 91 112 798 40% 111 [0.61,2.04] 2011 —_
D'&rmicn 2013 10 51 71 396 27% 112[0.53,2.33] 2013 —_t
Hibi 2014 3/ 174 157 1205  B.3% 1.74 [1.16, 2.61] 2014 —
Ghabril 2015 282 3321 2217 45249 367% 1.80[1.58,2.05 2015 -
Total (35% CI) 4605 57196 100.0% 1.55 [1.37, 1.75] ¢
Total events 5349 4034
0.5 2 5

1 year mortali 2
De Franchis et al, J Hepatol 2022 Zanetto et al. Transpl Int 2018



Current indications for anticoagulants in cirrhosis

Potential Non LT candidate |screening/6 mo
candidate for LT

\ 4 A\ 4

PVT - Recent PVT: > 50% < 50% portal trunk

(whatever extension) portal trunk, or
- Symptomatic PVT

Follow-up 1-3 mo:
extension

,, |

Anticoagulation (minimum 6 mo after recanalization or until LT)

No
recanalization > TIPS

LT, liver transplantation; PVT, portal vein thrombosis De Franchis et al, J Hepatol 2022



Current indications for anticoagulants in cirrhosis

Consensus Workshop
&
Pediatric Research Workshop

“Anticoagulation should not be discouraged in patients with cirrhosis and an approved

indication for anticoagulation, since anticoagulation may reduce liver-related outcomes

in patients with and without portal vein thrombosis and may improve overall survival.”

De Franchis et al, J Hepatol 2022



Safety of anticoagulants in cirrhosis

| LMWH/VKA | No anticoagulant

Francoz, 2005 19 10
Garcovich, 2011 15 15
Senzolo, 2012 35 21
Cai, 2013 5 6

Chung, 2014 14 14
Risso, 2014 50 20
Chen, 2015 30 36
Wang, 2016 31 33
TOTAL 199 155

Loffredo, Gastroenterology 2017



Major or minor bleedings

100%
80%
60% Not significant
40%
20% 11% 11%
o T

No anticoag. Anticoag.

6 studies; 257 patients Loffredo, Gastroenterology 2017



Portal hypertension related bleeding

100%
80%
60% P=0.04
40%
20% 12% 20/,
o NN .
No anticoag. Anticoag.

4 studies; 158 patients

Loffredo, Gastroenterology 2017



Efficacy of anticoagulation

Portal vein thrombosis
|

\ 7 %
100% Extension 100% Recanalization
80% 80% P<0.0001
P<0.0001
60% 60%
33% 71%

40% 40%

0%

No anticoag. Anticoag. No anticoag. Anticoag.

904 20%




Anticoagulants in cirrhosis improve outcome

1.0- PVT < , Liver decompensation Survival
s I ' 1.0 9
1 1
- e s e - i
5 ] + Control =
-~ 0.8 - = 0.8 - 1 ' 4
S 2 o =8
' @®
S 2 i : 2
8 061 P = .006 by log rank £ 061 : - 5 061
o 3 } & .
3 Q : ! E
] © == i
= 04 Control = 0.4 i:l Enoxaparin 2041
[+ i + 3 —
o] - -u+---al 1 3 : %
o 3 Enoxaparin|| = I 9
o 0.2 A ':*--: g 0.2 1 ] 002+
o -g i P <.0001 by leg ranl || Q. iP = 0.020 by log rank
: n & I i
0.0 += T T T ¥ T T T 0.0 + T T T T T T T 1 0.0 T i T T T T T 1
. "0 24 48 72 96 120 144 168 0 24 48 72 96 120 144 168 192 0 24 48 72 96 120 144 168 192
Patients at risk Weeks Weeks Weeks
Controls 3 31 17 12 9 2 1 0 3 31 19 122 10 3 0 % 32 19 12 10 1 0
Enoxaparin 34 30 22 18 13 10 4 3 34 30 23 18 13 11 5 3 0 34 30 23 18 13 10 4 2 0

Villa et al. Gastroenterology 2012. Enoxaparin 4.000 Ul/d, for 12 mo.



Anticoagulants in cirrhosis improve outcome

IPD meta-analysis
5 studies, 500 patients, Anticoagulants: 9.1 mths. F-up: 26 mo

No anticoagulant

Cumulative
incidence of death

Cu

0.6

0.4

0.2

<
o

Anticoagulation

== ——— ==
-— -

——— =

o — e —

aSHR: 0.53 (95%: 0.37; 0.79), p-value=0.001

No. at risk (deaths)

No anticoagulation

Anticoagulation

0 10 20 30 40 50 60 70
Time (in months) from portal vein thrombosis
291 (54) 197 (21) 133 ) 75 (6) 52 (3) 45 (4) 36 (1) 30
202 (18) 151 (6) 112 (5) 67 (4) 50 (4) 29 (1) 19 (0) 12
No anticoagulation @  —=—-—--—-—_ Anticoagulation

Sub-hazard ratio adjusted (aSHR) by age at diagnosis, etiology, Child, thrombosis extension and localization and variceal prophylaxis
Competing risk model with LT

A Guerrero et al. EASL 2021



Coagulopathy and anticoagulation in cirrhosis
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« Coagulation changes in patients with cirrhosis

* Anticoagulants in cirrhosis

v Current indications for anticoagulants in cirrhosis
v" What kind of anticoagulants in cirrhosis?



What kind of anticoagulants in cirrhosis?

'Wlﬁl:; ;:\
Start using 7 Bavenyl I

LMWH
LMWH VKA DOACs
Solid data Challenging

monitoring if INR 1

De Franchis et al, J Hepatol 2022



Direct oral anticoagulants (DOACS)

Andexanet

Tissue factor

Apixaban (Eliquis® ——FXa

Edoxaban (Lixiana®)

Dabigatran (Pradaxa®) HThrombine

T |

R
Rivaroxaban (Xarelto®) U\( \Ybﬂ

(

& 9 / -
Wiy
WAL /L

Fibrine
A

ldarucizumab (Praxbind®)

Connolly, N Engl J Med 2016: Pollack, N Engl J Med 2015

>

Fibrinogen



VKA vs. DOACs In patients with cirrhosis and

atrial fibrillation
Major bleeding events

Risk Ratio Risk Ratlo
Study or subgroup M-H, Random, 85% CI M-H, Random, 95% CI .

Gorlacko 2018 0.70 [0.15, 3.40) - Study HR 95% Cl

S s, ol 18 Pastori 2018  0.62 0.43-0.89 ———

Lee SR 2019 0.95 [0.50, 1.79) ;

Pastor 2018 0.37 [0.04, 3.22] Goriacko 2018 0.8 0.3-2.5

S 0.57 [0.17, 199 e Lee HF 2019 0.51 0.32-0.74 ——

e et Lee SR2019 059 0.3-1.12 g

Total (95% CI) 0.62 [0.45, 0.85] L3

0.58 0.44-0.77 <
Obl Ofl 1 1'0 of4 ofe ofa ; 1?2

Intagliata, Gastroenterology, 2021 Violi, Hepatol Comm. 2020



VKA vs DOACs In patients with cirrhosis and PVT

References Number of  Bleeding risk
patients

Koh et al. 2022 N=551 DOAC = VKA
Chen et al. N= 3479 DOAC = VKA
Ng et al. N=527 DOAC = VKA
Hepatology Int 2021
Mohan et al. N=648 DOAC = VKA
Ann Gastr 2020
Valeriani et al. N=1475

Thromb H. 2021

Rautou & Caldwell & Villa, submitted



Safety of DOACs according to cirrhosis severity

 Child A: no concern

 Child C: do not use

De Franchis et al, J Hepatol 2022; EASL CPG guidelines 2022 on bleeding & coagulation

Child-Pugh category Dabigatran Apixaban Edoxaban Rivaroxaban

A (5-6 points)

C (1015 points)

Steffel, Eur Heart J 2018



Conclusion #1

 Cirrhosis: fragile balance of haemostasis

* Predict: be careful if
v platelets < 50'000/mm?
v' “we can not put the finger”



Conclusion #2

* Indications for anticoagulation in cirrhosis and PVT:
v" liver transplant candidates
v recent PVT > 50% or extending

« DOAC have a good efficacy and can be:
v used in Child-Pugh A

v not used in Child-Pugh C



Networks for vascular liver diseases
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