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“Trombosis venosa portal y anticoagulacion en la cirrosis”



Clinical report

54 yr

Acute alcoholic hepatitis 4 yr before
Compensated cirrhosis

No complications of portal hypertension
Large esophageal varices — propranolol

Bilirubin 0.96 mg/dl, INR 1.15, Albumin 3.7 g/dI
Platelets 59 000/ul, Creatinine 0.74 mg/dI

Child A-6, MELD 12

US Doppler US Doppler / TAC US Doppler US Doppler CT
Non-occlusive (<20%) Occlusive (>50%) Laminar thrombosis of PV Complete permeability of Thrombosis of the right branch
thrombosis of PV trunk thrombosis of PV trunk trunk. No thrombosis of main PV and branches of the portal vein
and RPV RPV branch
Close f-up Enoxaparin Warfarin Warfarin withdrawal Reinitiate enoxaparin

+ 3 months + 6 months + 12 months + 15 months
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Anticoagulation to treat portal vein thrombosis in cirrhosis 0. e Aleals
CONS PROS
* PVT <50%: mostly transient  Benefit of AC in recanalization and progression
» Hepatic decompensation and death:  Benefit of AC in outcomes and survival?
independent of PVT  Low risks of AC?

* Definitive risks of AC
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Incidence and risk factors of
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portal vein thrombosis in cirrhosis 592 de Alcals

369 cirrhotic patients w/o PVT
Prospective f-up 48 £ 27 months

Portal vein thrombosis
29 patients

04 — . . .
(occlusive in 3, partial 26)

0.3 —
g Death or OLT
2l
5702
5
w 0.1 —

_’_'_’-’_’_,_’—’_/I:)W_,7
0.0 —

Time (years)

Incidence of 1.6% at 1 yr, 6% at 3 yr and 8.4% at 5 yr

Independent risk factors for
portal vein thrombosis

Platelet count 0.98 (0.97-0.99) 0.002
PBFV <15 cm/sec 2.28 (0.99-5.26) 0.05

Variceal bleeding 2.52 (1.06-5.99) 0.036

F Turon et al. JHEP 2021



Hepatocellular carcinoma and portal vein thrombosis
In cirrhosis: Prevalence

PVT and HCC:

* Neoplastic invasion?

* Neoplasic thrombofilia?
~20-50%

Nonami Hepatology 1992

Pirisi JCRO 1998
Rabe WJG 2001

Diagnostic clues:

« endovascular obstruction adjacent to the tumor

* vessel enlargement by endovascular material

« enhancement of intravascular material at arterial phase

PMASTER EN

: Neoplasic
Series PVT
Piscaglia, Liver Transp 2010 27.2%
Connolli, Thromb Res 2008 41.6%
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Quality of evidence in portal vein thrombosis in cirrhosis

Meta-
analysis

Clinical trials

Thrombosis portal
(cirrhosis)
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Anticoagulation to treat portal vein thrombosis in cirrhosis o

Agenda

* Does portal vein thrombosis (PVT) influence meaningful outcomes

(decompensation, LTx, death) in cirrhosis?

« Does anticoagulation reverse PVT more often than no treatment?

Does anticoagulation modify the natural history of cirrhosis?

* Is anticoagulation safe?
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Impact of portal vein thrombosis
on cirrhosis progression and survival fa} Universidad

........ & de Alcald

Hepatic decompensation Survival

Longitudinal prospective, 1243 pts, US q. 6 mths

P _ Retrospective, 150 pts viral cirrhosis
86% non-occlusive, Child A-B

72% non-occlusive, Child A-B-C, F-up 11 yr

Univariate Models Multivariate Models Adjusted for _ 100

Unadjusted Estimates the Baseline Prognostic Variables* g“?__
2 so-

Models HR 95% Cl P HR 95% Cl E
S 60

Liver disease progression 2
- Partial PVT 1.58 102-2.45 0.04 151 0.713:3.14 027 E 40

- Partial or Complete PVT 148 0.97-2.26 0.067 132 0.68-2.65 041 2
Decompensation %’ 20 -]
- Partial VT 117 107292 0.021 160 0.69-3.74 0.8 § .
- Partial or Complete PVT 1.61 0.98-2.62 0.058 137 0.62-3.03 0.44 O o

o 2 4 & B 10 12 Years
Mumberatrisk 0 1 2 3 4 5 6 7 B8 10 11

F Nery et al. Hepatology 2014

g
Thrombosis (-) 108 80 70 56 41 28 21 16 10 8 6 O
Thrombosis (+) 48 33 29 22 14 9 7 4 1

Hepatic decompensation and death are independent of PVT
in prospective observational studies

e US based study, 12-month f-up (2000-2006) (Nery et al.)
* US based study, 29-month f-up (2014-2019) (C Noronha et al. Liv Int 2019)

* CT based study, 24-month f-up (2014-2019) (A Luca et al. Radiology 2012)

@B s er en
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Impact of portal vein thrombosis
on acute variceal bleeding

: No OR
Variable PVT
PVT (95% CI)
: 3.1
5-day failure 15% 25 %
(1.39-6.68)
: . 2.9
Hypoxic hepatitis 59%  15.5%
(0.88-9.79)
: 3.5
6-week mortality 13% 36%
(1.02-11.9)

G D’Amico et al. Hepatology 2003
L Amitrano et al. JCG 2012
S Augustin et al. AJG 2011
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Clinical presentation of
portal vein thrombosis in cirrhosis

Correlation between the extension of PVT and clinical presentation

PVT presentation Asymptomatc) Ischemic | Haemorthagic P value

Thrombosis
Portal trunk
Absent 5(15.6) 2(133)  4(125) 0.51
. . Occlusive 12 (37.5) 9 (60) 11 (34.4)
701 patients admitted “Partal 15 (46.9) 4 (26.7) 17 (53.1)
. . Right branches
0
79 patients with PVT (11.9%) Absent 18 (56.3) 12 (80) 23 (71.9) 0.51
. Occlusive 8 (25) 2(13.3) 6 (18.8)
34 asymptomatic (57%) Partial 6(18.8) 1(6.7) 3 (9.4)
) . Left branches
31 variceal bleeding (39%) Absent 23 (71.9) 12 (80) 26 (81.3) 0.87
. . Oeclusive T(21.4) 3 (20) 5(15.6)
14 abdominal pain (17.7%) Partial 2(6.3) 0 (0) 1 (3.1)
Mesenteric
ABTENT 25 (78.1) 4 (26.7) 24 (75) 0.0001
Occlusive O () 11 {73.3) 0 (0)
Partial 7 (21.9) 0 (0) 8 (25)
Splenic
Absent 27 (84 .4) 12 (80) 29 (90.6) 0.25
Occlusive 2 (6.3) 3 (20) 1 (3.1)
Partial 3 (9.4) 0 (0 2 (6.3)

L Amitrano et al. JHEP 2004



Impact of portal vein thrombosis
on liver transplantation

SRTR 22291 receptors
PVT 4.02%

Transplant rate . 1.01

Wait-list mortality

Posttransplant
mortality

Transplant benefit

T T T T T 1
04 e 0.8 1 12 14 1.6 1.8

Hazard Ratio (95% CI)

MJ Englesbe et al. Liver Transpl 2010

30-day post-transplantation survival

Complete PYT  Partial PVT Odds ratio
Study or Subgroup  Events  Total Fvents Total Weight M-H, Random, 95% CI
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Oids ratio
M-H, Random, 95% CI

Dawidson 1994 5 41 1 &0 226% B.81 [0.76, 60.79] F——
Egawa 2006 B 10 § 29 426% 7.201[1.47,35.37] ——
Manzanet 2011 Y, 14 748 25.4% 3.83[0.49, 30.09] o
Rawaioli 2011 1 7 0 7O95%  346[0.12,10051] —
Total (95% CI) 72 134 100.0%  5.65[2.00, 15.96] < e >
Total events 14 3
Heterogenety: Taw®=0.00; Chif= 033, df=3 (P =095, F=0% ID 001 051 + =
Testfor overall effect Z= 3.27 (P = 0.001) ™ partial PV Cnn;pl;lete F‘W
1-year post-transplantation survival
Complete PVT  Partial P\ Odids ratio Odds ratio

Study or Subgroup  Events  Total Events Total Weight M-H,Random 95% C1 Year

WM-H, Rantdom, 95% Cl

Sugrez 2010 g 20 10 4RTY% 376 [1.01,13.83) 101D
Manzanet 2011 g 14 1248 91.3% 1ET[0.47,5.98 201
Total (95% CI) M 76 100.0% 248]0.99,6.17)]
Total ewents 14 17

©

Heterogeneit: Talf= 0.00 Chi*= 076, df=1 F=038) F=0% Iu o DI1
Tastfor averall effect 7=1.05 (P= 005 ' '

Zanetto A et al. Transplant Int 2018

Fartial VT Cormplete PYT

1 1
.lﬂ Fiatal
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“Transient” portal vein thrombosis

Meta-analysis, 14 cohort studies
Heterogeneity, 1°=84.2%

Hidaka —— 0,189 (0,080, 0.352)
Chen B 0.250 (0.073, 0.524)
Nery —B 0.693 (0.593, 0.781)
Chung 3 0.357 (0,128, 0.649)
Girleant ] 0,227 (0.076, 0.454)
Risso B 0.400 (0,197, 0.539)
Johr —B— 0.314 (0.200, 0.436)
Maruyama B 0.476 (0,320, 0.636)
Caracciolo = 0.571 (0,289, 0.823)
Luca L 0.452 (0.298, 0.613)
Senzolo —f——— 0,048 (0,007, 0.238)
Garcovich i 0.333 (0.118, 0.676)
Francozlf———— 0.000 (0.000, 0.308)
De Santis 0,333 (0,146, 0.577)
combinacl —gi 0,332 (0.224, 0.449)
T T T T T T T T T T T T 1
o.a a3 o6 09

proportion (95% confidence interval)

39.8% (95%CI 35-44)

X Qi et al. BMC Medicine 2018

In cirrhosis

70%

Nery

2013
Child A (70%)-B
Non-occlusive 74%

Trends for

Improved

45%

[ Stable

47%

Maruyama
2013

spontaneous recanalization:
» Degree of venous occlusion (non-occlusive <50%)
« Severity of cirrhosis (Child A)

Weak evidence
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~70% of PVT are non-occlusive

- Worsened

50%

27%

Girleanu
2014

Child A-BC(68%)
Non-occlusive 100%
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» Does portal vein thrombosis (PVT) influence meaningful outcomes

(decompensation, LTx, death) in cirrhosis?

* Does anticoagulation reverse PVT more often than no treatment?

Does anticoagulation modify the natural history of cirrhosis?

* Is anticoagulation safe?
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Series of anticoagulation for portal vein thrombosis in cirrhosis

Author

Francoz, 2005

Delgado, 2012

Senzolo, 2012

Chen, 2016

Wang, 2916

Hanafy, 2018
Artaza, 2018
Pettinari, 2018
Scheiner, 2018

Ferreira, 2019

Naymagon, 2020

= Florescu, 2021

HEPATCe=wwrr~

Study type
Prospective

Retrospective
Prospectivo
Retrospective
Prospective
Prospective
Retrospective
Retrospective
Retrospective
Retrospective

Retrospective

Retro- prospective

Patients

19

55

35

30

31

80

32

81

22

37

60

54

Anticoagulation

LMWH->VKA

LMWH, LMWH->VKA, VKA

LMWH
VKA
VKA
VKA, rivaroxaban
LMWH, VKA
LMWH, VKA
LMWH->VKA

LMWH, VKA
LMWH, VKA, DOAC

LMWH, LMWH->VKA

<

Duration
(months)

8

12

13
12
12

25

19

Recanalization
(months)

CR 42%

CR/PR 60%

CR 36%, PR 27%

CR/PR 68%
CR/PR 100%

CR/PR 45, 85%
CR 53%, PR 19%

CR/PR 57%

CR/PR 58%
CR 38, 58, 55%

CR/PR 55%
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Meta-analysis of aggregate data
26 studies, 1475 patients, -2019

|
I Anticoagulated: | Untreated: ;
: Outcome events events ol [ o
| (N, %) N, % | @ |t (35% CI)
YT recanalization i * Tn i
I
I 1:'| ] i }
| SVT recanalization : i 35 ;’3 :.:: i:f 9 &0 L19{L42-7.17)
SVT progression-| ¥ : (63.9%) (28.00%)
' 2 44/151
| SWT progression ; 5 8 o 0.28 {0.15-0.52)
Recurrent VTE : (7.1%) (24.3%)
I . 5%
| Recurrent VTE {33 ;;,1] i]lTLh %) 1 ;
Major bleeding n-t-: _ iy
| g |4/218 200179 ‘ g
| Major bleeding (6.4%) (11,2%) o 0.52 (0.28-0.9T)
Owerall mortakity - 4 I
21230 391 86
i Orverall mortality 9.1%) (21.0%) fi o .42 {0.24-0.73)
I I 1 ] } 1 1 1 1 1 1
] I 2 3 4 5 fx 7 i 9 1]

Risk ratio (95% CI)
E Valeriani et al. Thromb Haemost 2021

“Trombosis venosa portal y anticoagulacion en la cirrosis”



Anticoagulant for portal vein thrombosis in cirrhosis: MU "
Interval to repermeation o
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Interval to repermeation

182 patients with cirrhosis and PVT, 2008-2016
81 on anticoagulation, 101 untreated
Interval to repermeation:

61% at 3 m, 28% at 6-12 m, 11% after 12 m
| Pettinari et al. AJG 2019

2 4 i B 10 12
Interval o repermeation Maonths

M Senzolo et al. Liver Int 2012
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Multicentre, Italy
2003-2015, n=63 PVT
LMWH — VKA (ptl >30k/pl)

£
S 80 1
g o P= 061
v —
" P =.068
© 50 4
3
50 -
5 P=115
% S i ] Complete VKA-responders
£ 30 -
Q | Null/partial VKA-responders
2 20 -
©
S |
0
-
O PHT-related Death/ Composite

complications transplantation end-point

V La Mura et al. CGH 2018

P MASTER EN “ . . . . .
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Recurrence of portal vein thombosis
after stopping anticoagulation

Recurrence of PVT after recanalization
and stopping anticoagulation:

Meta-analysis of 9 studies

Pooled rate 46.7% (95% CI 37.7-69.3%)

12 = 36%; P = 0.1306
Le Wang et al. Adv Ther 2021

Number Recurrence Mean time

A of patients* (%) (months)
Delgado, CGH 2018 13 5 1.3
gado. 18% '
Pettinary, AJG 2018 46 ! -

¥ 36%
Naymagon, DDS 2020 24 ! 9.2
ymagon, 29% '

* AC&recanalization — AC discontinued

“Trombosis venosa portal y anticoagulacion en la cirrosis”
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Meta-analysis of aggregate data
26 studies, 1475 patients, -2019

|
' i : :
| 3 Anticoagulated: | Untreated Studies | 1 RR
| utcome events events m | ) 95% C1)

SYT recanalization - I L (n/N, %) (N, %)
i
I 1:'| s |
I SVT recanalization lﬁ;;ﬂ' T.j: ﬁif 9 h11] L19{L42-7.17)

SVT progresiion - ¥ : (63.9%) (28017}
| 9 !
[ SVT progression ]:.H I:J} E ;::} 8 o 0.28 {0.15-0.52)
Recurrent VTE - : L2 st
| f'g] f
| L {33 'ifa] {117” '55*?;:1 ’ :
Major bleeding n-t-: s oy
, g 147218 20/179 : -
| Major bleeding (6.4%) (11,2%) o (.52 (0.28-0,97)
Owerall montabity - 4+ I
I 186
: Overall mortality [,_,“I 0% 0,42 (0.24-0.73)
| 21,
T ! T T T T T T T T T
i | . i 4 5 fs 7 i 4 i

Risk ratio (95% CI)
E Valeriani et al. Throm Haemost 2021
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Agenda
* Does portal vein thrombosis (PVT) influence meaningful outcomes

(decompensation, LTx, death) in cirrhosis?

» Does anticoagulation reverse PVT more often than no treatment?

Does anticoagulation modify the natural history of cirrhosis?

* Is anticoagulation safe?
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The IMPORTAL competing-risk individual patient data meta-analysis

Primary outcome:

itarias All-cause mortali
Search criteria: Salection ty
Studies of : Method:
iihosl d aorial voin th bosi v 5 studies :
cirrhosis an po al vein thrombosis » 500 patients One-step meta-analysis
until June 2020 : s S
Competing-risk model with liver

"

' = - ; transplantation
_,// Anticoagulation = No treatment E
/ Anticoagulation reduced all-cause mortality... ...independently of thrombosis severity and recanalization

1.00 aSHR: 0.59 (95% CI 0.49; 0.70), p <0.001 Death, n (%)
()] A
Q No aSHR Interaction
) Anticoagulation treatment Patients (95% Cl) p value
e 1
'§ 0.75 4 PVT severity :
5 No treatment Complete 23 (24.7) 54(412) 225 o 0.62 (0.36, 1.06)
= n =295 . : 0.958
£ Partial 16 (14.7) 44(278) 267 o 0.55 (0.30, 1.02)
S 0504 . '
2 PVT recanalization 1
o |
£ Yes 24 (20.3) 32(323) 215 : 0 0.88 (0.46, 1.68)
S T o i : 0.185
o 0254 No 15 (17.8) 70(352) 284 o : 0.46 (0.26, 0.81)
< Anticoagulation :
§ T n =205
= Overall 50 (24.4)  115(39.0) 500 ‘ 0.59 (0.49, 0.70)

0.00 I = | I I 1 1 1 1 1

0 10 20 30 40 50 60 70 T T

Time (in months) from portal vein thrombosis A Guerrero et al. JHEP 23 e aS1HR 15



Anticoagulation reduces all-cause mortality and hepatic decompensation

in patients with Child A/B cirrhosis and atrial fibrillation

Retrospective longitudinal study, US Veterans data

Cirrhosis with incidental atrial fibrillation

1694 controls, 614 warfarin, 704 DOAC

Child A/B (%): warfarin 70/30, DOAC 90/10

4.6 yr f-up

Survival probability
KM curve in a propensity-matched cohort

A 1.00
é‘ 75 Warfarin E 15
= 8
8 Il N T 8
= .50 o 50
E No AC E
s =
5 : 5
@ -25| Warfarin Treated P 0001 @ 25
— No
Yes
.00 .00
0 365 730 1095 1460 1825
Days
> o
PO et

ns;
A/
I
m
T
>
=m
Oxn
am
22
=

B 1.00{ ..

No AC \

DOAC Treated

- No
-- Yes

P=.004

0 365 730 1095 1460 1825
Days
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Incidence rates per 100 person-years

Warfarin-Matched Cohort

DOAC-Matched Cohort

NoACn=1080  Warfrinn=614  PVolue ~ NoACn=503  DOACsn=201  PValue
Allcause mortalty 212 17 <0001 A1 16.] <0l
HD 1] K| 002 0.3 46 0.14
Death after hepatic 124 16 <0.001 6./ 4 0.12
decompensafion
lschemic stroke 1.7 23 0.1 20 1.3 0.18
MACE 38 34 021 3. 32 0.6
Splanchnic thrombosis 05 03 0.05 05 03 027
Bleeding 54 59 029 48 36 021

“Trombosis venosa portal y anticoagulacion en la cirrosis”

M Serper et al. Hepatology 2021



Rivaroxaban improves survival and decompensation in cirrhotic patients
with moderate liver dysfunction: a double-blind, placebo-controlled trial

Randomized, double-blind, placebo-controlled
multicenter trial (EduraCT: 2014-005523-27)

Patients with cirrhosis, PHT, and

moderate liver dysfunction (Child-Pugh: 7-10)

!

Placebo

v v

24 months of treatment
mITT and PP analysis were performed
v v

Primary composite endpoint: Development of a
PHT complication® or death/transplantation
(whichever occurred first)

Intention to treat
n=90

Cumulative indidence function for primary endpoint

Composite primary endpoint

— Rivaroxaban
| .

+ -

Placebo l
*

-+
+

Log-rank p=0.069

T T T T
o 5] 12 19

Time (months)

Adverse events

Cumulative incidence function for primary endpoint

Child-Pugh 7 points
n=66

0,57

0,47

Composite primary endpoint

- Rivaroxaban

L

| S

Placebo l—'—f

Log-rank p=0.017

T T T T T
=] 8 iz 12 =4

Time (months)

* Non-PHT bleeding OR 4.2 [95% CI: 1.54-11.7 p=0.004]
* Major bleeding events OR 4.02 [95% CI: 0.767-21.167, p=NS]

A Puente et al. JHEP 2023
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Enoxaparin prevents portal vein thrombosis and

liver decompensation in advanced cirrhosis

70 pati

ents with Child B7-C10 cirrhosis
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Enoxaparin 4000 U (40 mg)/24 h sc for 48 wks vs. No treatment

Portal vein thrombosis

Decompensation

- < 1.0 - .
A B s .
c .-o--____:
° L]
<= 0.8 - ® 081
Q &
S— :
; [V
Q.
Q. 0.6 A P = .006 by log rank £ 0.6 1
"6 o
3
% . A - - - - + s . 3.
2 + ot b s _é_’ o
- —3 '
a 0.2 s S 0.2 1
;-" o0 P < .0001 by log rank
; &
0.0 += — T T T T T 1 0.0 1 T T T T 1
0 24 \48 72 96 120 144 168 192 0 96 120 144 168 192

Patients at risk

Weeks

Independent risk factors (HR, Cox) of ...

... | portal vein thrombosis (HR)

Enoxaparin treatment

Protein C levels

0.009
0.98

Weeks

... | decompensation (HR)
Enoxaparin treatment 0.33
Baseline bilirubin 1.47
Portal vein diameter  1.21

Encephalopathy 3.19

O

Survival

)
S 0.8 -
©
=
S 0.6 -
[7,)
—
= :
£ 0.4 - Jobimim o mim
=
(1]
o
© 0.2 1
=8 P = .020 by log rank
0.0 T TN T T T T T 1
0 24 <48> 72 96 120 144 168 192

Weeks

... Survival (HR)
Enoxaparin treatment 0.36

Portal vein diameter 1.34

E Villa et al. Gastroenterology 2012
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Agenda
» Does portal vein thrombosis (PVT) influence meaningful outcomes

(decompensation, LTx, death) in cirrhosis?

» Does anticoagulation reverse PVT more often than no treatment?

Does anticoagulation modify the natural history of cirrhosis?

* |s anticoagulation safe?
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\ wmmm\/ Vila /
L MWH

Mechanism of action of anticoagulants

/" Extrinsic F*aﬂ'lwa;r\\.ﬂ
(Contact Activation} | .- \
Xla, Xlla Tissue Factor |

-
="/ |

Rivaroxaban ™ .

Apixaban Fidnogen N
- e
| Fibrin Dabigatran

Xllia
\_ Crosslinked- Fibrin ~ /

“Trombosis venosa portal y anticoagulacion en la cirrosis”

DIGESTIVO
RAMON Y CAJAL
MADRID

é-e{%

AAAAAAAA
..........

Universidad
i de Alcald



Senzolo
Chung
Wang

cai

Bleeding events in patients with cirrhosis and portal vein thrombosis
on LMWH and/or VKA

0,004
0,310
103
0,164
0,232

Variceal bleeding
(4 studies, 158 patients)

——

0,01 0,1 1 10 100

Favours anticoagulant treatment Favours no treatment

OR 0.23 (0.05, 0.93)

Treated vs untreated
2Vs. 12%

Any bleeding
(6 studies, 257 patients)

Treated vs untreated
11 vs. 11%

Varizeal Bleading
Pocled
OR Over
Study-Level Factors  Subgopp %%Cl P
Duration of 1264 (08661620 208
anticoaguistion jper mao)
Type of anticoagulation
LMWH fis untreated) 0103 O0d0-0264 041
Warfarin (ve untreated) 0GH3 0361800 4%
Warfarin (va LMWH) fse R
Wartann (v LMWH), 438 015-11978 545
adusted by study
dasign Study design
R tvs F) BATE 128432851 1R
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IPD meta-analysis

Studies comparing AC vs. no treatment cohorts

5 studies, 500 patients, Until JUN-2020
AC: LMWH, VKA. Child B/C 62%. AC (median): 9.1 m. F-up (median): 26 m

Bleeding events
Global, N (%)
Portal hypertension related, N (%)
Non-portal hypertension related, N (%)

Intracraneal hemorrhage

Gl bleeding
Epistaxis, gingivorrhagia

Abdominal hematoma for injection
Other

Hemoptysis (1), post-surgical hemorrhage (1),
purpura (1), unspecified (2)

“Trombosis venosa portal y anticoagulacion en la cirrosis”

Anticoagulation
n=205

39 (19.0%)
19 (9.3%)

20 (10%)

1

m .

o1 w

No treatment
n=295

46 (15.6%)

41 (13.9%)

5 (1.7%)

2% de Alcald

0.3

0.12

0.001

A Guerrero et al. JHEP 23



Efficacy and safety of DOACs
In portal vein thrombosis in cirrhosis

Network meta-analysis
10 studies, 527 patients, JUN-2020

P
RR (95% C1) Value
Complete
recanalization
DOACs vs Sequential LMWH Warfarin & 1.16 (0.21, 6.44) 863
DOACs vs LMWH —— 230 (1.04,5.09) 04
DOACs vs Warlarin —— 1.76(1.02, 3.05)
DOACs vs Antithrombin 1 4 1.16(0.17,8.18) 679
. —— 349(1.39,873) 008
Partial
recanalization
Partial Recanalization
DOACs vs Sequential LMWH Warfarin & 5.08 (0.29, 88.93) .266
DOACs vs Warlain 4 332 (0.4, 24.88) 243
DOAGs vs Antithrombin 1 + 249(0.14, 45.53) 537
DOACs vs No Treatment 4 6.9 (0.62, 79.26) A7
Mortality
DOACs vs LMWH g 0.43 (0.06,3.37) 424
DOACs vs Warfarin 3 0.44 (0.08, 2.39) 343
DOACs vs No Treatment 0.89 (0.06, 12.83) 932
Favours DOACs
4 I I
v 5 2 10
Yi¥5” HEPATOLOGIA

i

Bleeding
DOACs vs Sequential LMWH Warfarin <
DOACs vs LMWH _’—_
DOACs vs Wartarin —_——
DOAGS vs Antvombin I % >
DOACs vs No Treatment

Favours DOACs
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034 (001, 16.15)
066(0.19,231)
099 (0.28,357)
303 (0.06, 145.85)

1.01{0.14,7.17)

Universidad
de Alcald

582

514

574

991

1TUIIVUSIS velusd pullal y anticoagulacion en la cirrosis”

CH Ng et al. Hepatol Int 2021
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Retrospective longitudinal study US Veterans data
Cirrhosis with incidental atrial fibrillation
1694 controls, 614 warfarin, 704 DOAC

Child A/B (%): warfarin 70/30, DOAC 90/10

4.6 yr f-up
Bleeding Cumulative risk of bleeding
Woarfarin vs. Mo AC DOAC ws. Mo AC 1.00 Treatment
Model Specification n HR (95% CI) n HR (95% CI) ~ Evoic'
ITT PS-matched cohorts 1.694 @' C1.10-2.08) 0. 77 ({0.40-1.48)
Marginal structural maodalst  2.694 1.29(0.74-2.28) 0.37 (0.13-1.07) H‘E 0.751
@®
N
Incidence rates per 100 person-years 2
Workrin-Matched Conort DOAC-Hatched Conor % 0.50°
=)
) £ Warfarin
NoACn=1080  Warorinn=614  PVolue ~ NoACn=503 ~ DOACsn=201  Polue S .
v 0032 T
: p=0. &=
By g I TR ] -
Lam=t DOAC
_ _ 0.00
Bleedings: ~88% Gl in both groups 0 ] 7 3 A 5
Years
N> 4
el
U oy

M Serper et al. Hepatology 2021
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I

Traditional

ISTH-Major bleeding

Bleeding events in patients with cirrhosis and atrial fibrillation

(dds Ratio

Studyor Subgroup  Events Total Events Total Weight M-H,Random, 95%Cl Year

treated with VKA or DOACSs

Agregate data meta-analysis
Studies comparing DOAC vs. traditional AC
Child A/B cirrhosis with atrial fibrillation
7 studies, 683 patients, ISTH definitions
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All bleeding

DOAC
Infagliata 2016 10
Hum 2017 17
Goriacko 2018 i 7
Daiis 2020 t )
Jones 2020 1 &
Najmagon 2020 118
Total (95%C) 3
Total events 13

1
§

19 73%
15 89%

1158 25%
10 10 255%

1
§

7%
B 182%

368 100.0%

¥

Heterogeneity. Taw?= 0.00; Chi*= 284, df=5(P=0.72); F=0%
Testfor overall eflect Z=176(P=008)

DOAC
Studyor Subgroup  Events Total Events Total Weight M-H,Random,95%Cl Year

Intracraneal hemorrhage

045(0.04,539 2016

010001099 2017
075[0.23, 243 2018
056[0.15,210) 2020
043[004,491) 2020
084A7.407 2020

0.55[0.28,1.07]

Odds Rafio DOAC  Traditonal (Odds Ratio (dds Rafio
M4, Random, 85% CI Studyor Subgroup  Events Total Events Total Weight N-H,Random, 35%Cl Year M4, Random, 954 C1
Intagliata 2018 §0 3 19 88% 133026694 2016 — 1
Hum 2017 § 0 10 18 150%  0M[QA0.147 207 — |
_": Goriacko 2018 07 B 158 72% 082037181 2018 ——
Jongs 2010 788 3 183% 072022 00 — &
e 2l Davis 200 § 6 A7 10 0% 053018151 200 — |
e Total(95% C1) P/l 32 1000%  067(041,1.08] E
Total evens i 83
T i s o Hetemgeneiiﬂau‘fU.UU;ChF=2.31,df=4(P=U.58);|‘=U% lum 0?1 150 wu’
Favours [DOAC] Faiours Tradtiona] Testioroveraleflect 2=165 = 010) Fanurs 0K Faious radiona]

(dds Ratio

Gl bleeding

Infagliata 2016 1

Hum 2017 0
Goriacko 2018 1
Jones 2020 0
Total (95% CI)

Total events 1

Heterogenely Tau®= 0.89; Ch?= 409, of= 3 (P=025), F= 2% 1
o Testfor overall efiect Z= 056 (P=057)

ASTER EN _
EPATOLOGIA

Traditional
N1 19 0%
3 18 B
B0 18 N
£ 1 7 BN
164 232 100.0%

5

0.95(0.08,16.31] 2016

008(000,168) 2017 ¢
£.38(0.26,158.54 2018

029001,724 2020

0.60{0.10,359]

Favours DOAC] Favours Traditiona] Testforverallefct Z= 109 =026

“Trombosis venosa portal y anticoagulacion en la cirrosis”

(dds Ratio DOAC  Traditional (dds Ratio (Odds Ratio
W4, Random, 954 CI Studyor Subgroup  Events Total Events Total Weight M-H,Random,95%Cl Year M-H, Random, 95% C!
Intagliata 2016 10 118 95%  095[006,1631) 2016
g Hum 2017 5 0 418 3% 080[018,3.48] 2017 =
= . Goriacka 2018 9 75 18 158 308% 106[0.45,249] 2018 —
t 5 Hanafy 2014 0 40 17 40 94% 002(000,029 019 F—————
i Jones 2020 1 4 137 97%  088[005 1455 2020
Dasis 2020 78 7110 196% 054[041, 266 2020 -
*—
Total (95% C) 261 382 1000%  057[0.1,1.57 i
i , | Total events 18 8
J T 1 5 - " o ;| ' - i i ; |
0 0 10 10 Heterogeneity. Tau*= 0.67; Chi*=9.40, df=5 (P=0.09), F= 47% '[lm 0'1 1'0 100'

! Favours [DOAC] Favours [Traditional]

S Nisly et al. 3 Thromb Thrombol 2021



Rivaroxaban improves survival and decompensation in cirrhotic patients
with moderate liver dysfunction: a double-blind, placebo-controlled trial

Randomized, double-blind, placebo-controlled
multicenter trial (EduraCT: 2014-005523-27)

Patients with cirrhosis, PHT, and

moderate liver dysfunction (Child-Pugh: 7-10)

!

Placebo

v v

24 months of treatment
mITT and PP analysis were performed
v v

Primary composite endpoint: Development of a
PHT complication® or death/transplantation
(whichever occurred first)

Intention to treat
n=90

Cumulative indidence function for primary endpoint

Composite primary endpoint

— Rivaroxaban
| .

+ -

Placebo l
*

-+
+

Log-rank p=0.069

T T T T
o 5] 12 19

Time (months)

Adverse events

Cumulative incidence function for primary endpoint

Child-Pugh 7 points
n=66

0,57

0,47

Composite primary endpoint

- Rivaroxaban

L

| S

Placebo l—'—f

Log-rank p=0.017

T T T T T
=] 8 iz 12 =4

Time (months)

* Non-PHT bleeding OR 4.2 [95% CI: 1.54-11.7 p=0.004]
* Major bleeding events OR 4.02 [95% CI: 0.767-21.167, p=NS]

A Puente et al. JHEP 2023
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Anticoagulation to treat portal vein thrombosis in cirrhosis

Type, dosing and bleeding risk
* Recanalization: LMWH>VKA?, 6-9 months. Progression ~7%: LMWH=VKA

* VKA risk increases in fcreatinine, |albumin, platelet <30-50k/pul
* Enoxaparin 1-1.5 mg/kg.d SC, no monitoring. VKA INR 2-3
 Similar efficacy of LMWH—VKA, LMWH, VKA, DOACs

e Similar (or lower) bleeding risk with DOACs than with traditional AC in Child A/B
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Anticoagulation to treat portal vein thrombosis in cirrhosis 05 de Aleals

Aims of anticoagulation
 Achieve recanalization
* Halt progression
 Avoid recurrence
* Reduce decompensation and death?

Considerations — individualize decisions

Characteristics

Patient

Transplant status
Clinical status
Thrombosis
Symptoms

Time course
Severity

Location

Evolution

Anticoagulation

Favours

Waiting list
Potential candidate

Child A

Yes

Recent (<6 m)

Partially occlusive (>50%)
Complete

Main trunk
Superior mesenteric vein

Progression
without treatment

Not favours

Not candidate

Encephalopathy, Risk of falls
Platelet count <30-50k/pl

No

Chronic
Cavernoma

Minimally occlusive (<50%)

Isolated of
intrahepatic branches

Stability or regression
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Anticoagulation to treat portal vein thrombosis in cirrhosis gjgijfa&

Aims of anticoagulation
» Achieve recanalization
 Halt progression
 Avoid recurrence
* Reduce hepatic decompensation and mortality?

Considerations for anticoagulation

Individualize stopping AC: (— favours maintaining anticoagulation)

* Maintain until recanalization or for at least 6-9 months if no recanalization

 Continued after recanalization (— candidate/waiting LT, symptomatic, recurrent, others?)




Take-home messages

 Potential benefit of long-term anticoagulation on hepatic decompensation
and survival in cirrhosis

* Portal vein thrombosis might identify a subset of patients with cirrhosis that
could benefit of long-term anticoagulation

* The benefit on liver outcomes and survival seems to be independent of the
type of anticoagulant, traditional or DOAC
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