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Atctioloyla OMNO

Cirrhosis

Neoplasms

Prothrombotic causes

Inflammatory diseases

Any cause

Hepatocellular carcinoma/

Inherited prothrombotic disorders
Factor V Leiden mutation

Hepatobiliary cancer

Pancreatic cancer
Gastrointestinal cancer
Malignant lymphoma

Other primary cancer

Factor 1l gene mutation

JAK 2 gene mutation

Protein C deficiency

Protein S deficiency
Antithrombin 111 deficiency
Acquired thrombophilic disorders
Primary myeloproliferative
disorders

Paroxysmal nocturnal
hemoglobinemia

Antiphaspholipid syndrome

Hyperhomocysteinemia
Increased factor VIII levels

Thrombin activatable fibrinolysis
inhibitor gene

Diverticulitis Pregnancy

Pancreatititis Oral contraceptives

Appendicitis Idiopathic
Inflammatory bowel disease

Connective tissue disease
Cytomegalovirus/HIV infection

Tuberculus lymphadenitis

Abdominal surgery and trauma

Omphalitis/neonatal umbilical
sepsis

1. KIPPQzH

2. NEONAAZMATA

3. OPOMBO®IAIA

Mantaka. Ann Gastroenterol 2018

4. DAETMONE2




MaBoyevelra ONO

Etiology (NASH)

Inherited or
acquired
thrombophilia

JPortal
vein flow

PVT

Vessel
injury/
Endothelial
dysfunction

Hyper-
coagulation

Virchow’s triad

Age

CTP Class

Gender

NSBB* use
Portosystemic shunt

Zocco. J Hepatol 2009



.. avadntnon veag, mAnpeotepnc “avatoutlko — AeLtoupyLkng”
taévounonc

O=EIA
(As vs S)
XPONIA
(As vs S)

mesenteric vein  mesenteric vein mesenlericvein  mesenteric vein

Yerdel. Transplantation 2010 Sarin. Gastroenterology 2016




[ati Oa npemret va Oepartevouv e t ONQ@;

S T _

Meosvtépio Loxaipio/
EndpaKTo

Znpayywdng oxnpatiopog
(Cavernoma)

EMUTAOKEC
MuAaiog Yiéptaong

«MopeyxupoTtikiy
E¢adavion»

Anstee, Clin Liv Dis 2009



Epwtnpata rtouv xpnlouv amovinoswvy:

e YrtapyetL n oyt Kippwon;

e HOrMNQY eivat oéeia n xpovia,;

e Fav urntapyel Kippwon o aoUevnc eival urtoyneLoc yLo UETAUOCXEUON;

* Yriapyet veonAaoua; 6/6 «kadonBouc» / «kokonnSouc» SpoubBou

* Yrtapyouv ouvdéuacouol;



o Or® un KpwTtlkNc attioAoyiac
oéela
Yoovi




o Otela pn Kl/ veo OMNOD

* 2uVvNONC KALWVLKIN ELKOVA: KOLALOKOC TIOVOC, TTUPETOC

e Juyvn, aAAQ TtapodIkn N mapouacia NTtov aokitn (6/6 ypovia)

* JTTAVLOL N oLUTOMOTN Emavaocnpayyormoinon!!!

e YKOTTOC Beparmelac:

v’ Enavoaonpayyonoinon
v’ Ano@uyn enéktaonc SpouBwonc

Plessier. Hepatology 2010, Hall. W J Surg 2011, Kumar. Am J Gastroenterol 2003



o QOteia pn Kl/veo OMNOP

e ALEeon €vapén QVTLTNKTIKAC OYyWYNG

Study, first author,

year n Panod Tyoe Therapy Dos= Duration Efficacy Bleading
Acitte or recent VT
Corncdat 20007 141 wta VT 19831999 Fetreepectve URY LMWVH, NA Alleast 4 mo B06% recanaizaton 2 bloading events (1 EV.,
33 acue VT VA (compiete 10, mAid 15) 1 abxSormired)
~ 31 antoosgulated
Amitrano, 2007 121 Dl PVT 1998-2005 PRetrospective UMWH folowed 200 JUkg 8 mo minirum 45 4% recansizaton 2 minoe blosds (1 epistais,
21 acute VT by VKA focmplets 10) 1 gingiva)
41 anlvosgudtec
Prssier, 2010 102 xute PVT 20032005 Prospectve URH, LMW, NA Modian 2343 38% mcanaization of ain 9 svents (5%)
95 antconaulated VKA PV, 81% SMV. 54% {7 Gland nasal 1abdorramal 1
spleric bane masrow iogey)
Tumnes, 20087 38 acuwe VT 1995-2003 Retraspectve  UFH/LWH NR; INR2-3 & momininum  34% mownaization (comgletr 1 mugor bleading event
27 anmieoaguiaied hen VKA 8, panid 8)

 UFH / LMWH katomwv VKA (INR: 2-3)

* Enavaonpayyomnoinon: 40-45%

o AtapkeLa: > 6 (EASL CPG 2016) — towc ko 6ta Blov (urrotpormialovoesc U.)
* AvtiBiwon (2-6w) (muAatopAeBitida)

Turnes. Clin Gastroenterol Hepatol 2008, EASL CPG 2016



Patients at risk

Trunk or both branches
of portal vein

Splenic vein

Supencor mesentenc vein

Acute Portal Vein Thrombosis Unrelated to Cirrhosis:
A Prospective Multicenter Follow-up Study

Multicenter, EU

PLESSIER ET AL, HEPATOLOGY, Vol. 51, No. 1, 2010 95
pts
F/U: 242d
100
100
SMV: 61%
g 2 SV: 54% T 80—
;3 PV: 38% & 1 Splenic vein patent, no ascites
- p o=l -
= [ — 60—
° .".“.-C*III.- °
E e = y . ’ .
N ol " N 40 Splenic vein obstructed, no ascites
a = = :----"-”lmuﬁ.-’mwou‘umomou
5 4 : =
° g A .| Splenic vein patent, ascites
@ 0- & 20— : !
o 3 0| S _ Splenic vein obstructed. ascites <
0[ ; T T 6] T T ; Y T 'lz (IJ T T 13 L T é ) 1] ; T A 1]7
Time to follow-up (Months Time to follow-up (Months) B
= a1 B 10 15
""" 4 L 19 12 12
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DOACs & ofela GNP

CASE REPORT

npo Beparneiog

HETA Oepaneia pHe
rivaroxaban

Nery. Gastroenterolog Res 2017



Rivaroxaban and Apixaban for Initial Treatment of Acute Venous

Thromboembolism of Atypical Location (VTE-AL)
Janczak. Mayo Proc 2018

Extremities
e : PE
Mayo Thrombophilia Clinic Registry, 623pts, 2013-2017

VTE-AL

VTE - AL VTE-TL
treated treated treated
DOACs DOACs ENOXAPARIN

Conclusion:
The VTE recurrence and bleeding rates for rivaroxaban and apixaban used in VTE-AL

are not different from those in patients with VTE-TL and similar to that for enoxaparin




o Xpovia un Kl/veo ©NO

 Cavernoma

* JuVvNOWC KaAN TPOYVWOn

e Survival 5yrs: 70-96%

* H o ouyvn kKAwkn ekdnAwon: kKipcoppaytia!!!

e MBavoTnTO AVATTTUENC KLPOoWV: 2% oTo 1° £€T0C¢, 22% 01O 5° £T0C

e Avarmtuén rnivhaioc yohomaBeloc: cuvnBwC oLoU UTTTWUOTLKN

Noronha. Hepatology 2016, Plessier. J Hepatol 2012, Llop. Gut 2011



o Xpoviwa pn Kl/ veo ONO

 EASL / Baveno VI

...indefinite anticoagulation... after prophylaxis of gastrointestinal
bleeding

Chronic PVT®
Condat, 2001™ 136 total PVT 1983-1998 Retrospective UFH, LMWH NR Median 46 mo  Inddence rate thrombosis Incidence rate 35% (84
103 chronic PVT and VKA 5.5% @2 recurrent episodes of Gl bleed in
Sd.coticcaguiatad FATSTE T ol T S T N 0 5= 41 51

...Patients with underlying thrombotic disorders who did not receive anticoagulation were
more likely to develop thrombosis, and anticoagulation did not increase the risk of bleeding....

71 chronic PVT and VKA HR, 02, P =1) patients on AC;
33 anticoagulated 2 deaths from bleeding in AC
patients
Noronha Fereira, 178 total PVT 1983-2014 Retrospective LMWH NR NR NR 15 patients on AC with Gl
20187 141 chronic PVT VKA bleed (57 total initial G
127 anticoagulated bieed)

* Reqgistry data: etepoyeveic mAnGuouoi, ? Oésio/xpovio

EASL CPG 2016, de Franchis. J Hepatol 2015, Ageno. JAMA Intern Med 2015, Riva. J Thromb Haemostat 2015



AVTLUETWTILON KLPOWV

EASL .J Hepatol 2016, de Francis. J Hepatology 2015, Garcia-Tsao. Hepatology 2017



Yupmnepaopa (1): un Kl/veo GMNQ@

e Oela e Xpovia
AuEon Evapén avTUTNKTLKAC AYWYNC Mokpoxpovia avVIUTNKTILK aywyn
ALapKeLa: > BUNVEC MpodUAAEn amo Kipooppayia

Avéavopeva dedopeva yia DOACs




e QNP kppwrtiknc atttodoyiac (Kl ONQ)




4 Thrombosis * Bleeding

1. H kippwon dev anotelel avtevoeLén yla tn Xprion AVTUTNKTLKAG AyWYNG
2. O Kippwtikol aacBeveic pe mapataon tov INR dev eivar «auto anticoagulated”

Tripodi. Changing concepts of cirrhotic coagulopathy. Am J Gastroenterol 2017



ANTICOAGULANTS PROCOAGULANTS
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Quown wotopla Kl-un kakonBouc-0MNO

ENINTQ2H
4-12% 1° €10¢
10-20% 5° €10¢
40% 10°~-

~wINTQOMATIKH 2YMNTQMATIKH
43-62% 38-57%

Sarin. Gastroenterology 2016, Nery. Hepatology 2015, Qi. BMC Med 2018, Matuyama. Am J Gastroenterology 2013



H mapouacia ONO:

* Aev avéavel Bvntotnta o aoBevelc otn AloTa LETALOCYXEVONC

* Auéavel XelpoupyLkn TtoAUTTAOKOTNTO
(2Ztoyoc: n dtatnpnon QuoLoAoyikn¢ porc¢ oto UOCXEVUD)

* Melwvel erBlwon PeTa amo PeTapooyevon — (1° tpiunvo!!!)

* Acadnc o poAog otnv dpon avipponnong & Bvntotnta otnv Ki



Effects of Anticoagulants in Patients With Cirrhosis and Portal Vein

Thrombosis: A Systematic Review and Meta-analysis.
Loffredo. Gastroenterology 2017

A Complete recanalization of PVT
8 nelA€tec, 353 acOeveic T T e . —
Fancor 522 3204 an Lo
ol b =
g 2150 4439 292 -
’ 4 Wiy 2,035 6963 257 131 2 ——t—
* NAnpng enavacnpayyornoinen Sk s g o =
(53% vs 33%, p:.002) O Y SO
B Progression of PVT
Study name . s B m::; stucy . mm.&::: / votl 4 Odds ratio and 95% CI -
ratio et [[E1) Poalue ruatment reatment weight
Francoz 0arT 3 0,290 -
Sereoo oner 0017 0,294 000 5030 b Yira —.l— X80
* XapnAotepn enéktaon Opoppwonc w4 e M : i
Cal 0164 0,008 4359 280 215 28 59
(9% vs 33%, p<.001) > PEE e s | ST
0.0 0 ]
Favours snticangident traatment  Favowrs no treatment
’ R , C Variceal bleeding

* 161 apoppayka cuppapora (11%) Sk secuess | s —
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)

Impact of complete PVT-recanaliration

H enavoonpayyormnoinon EmtuyXaveL: oo
* Meiwon emuthokwv MY el =y "_n;,::!m e
* Meiwon avaykng LETAPOOXELUONS L], SR eSS

- Null/jpartiald VEA responders

(La Mura. Clin Gastroenterol Hepatol 2018)

* BeAtiwon emuPiwonc os Kl aoBeveig LL\ﬁj—L

* Yriotpornr tne ON® petd Srakomr AC g |
(Pettinari. Am J Gastroenterol 2019) - o
* BeAtiwon enBilwong oe acBeveig pe MELD>15 LR
e Atatipnon twv AC PETA TNV EMAvOoNPAyYyomoinon . MELD score =15

AOyw emavaBpopuBwong S - SR
(Noronha Ferreira. Dig Dis Sci 2019) g so tio srecosgusmen

Follow-up in months



1. Mots;

* EmBefaiwon pn autopoTNG EMAVOCNPOYYOTIOLNONC
(1-3u ertaveAeyyoc LUE amelkovion)

e Extipnon awpoppayikol Kivouvou

* [aotpOOKOTINON
(mowtoyevnc npopuldaén)

Intagliata. Gastroenterology 2019



2. [1lolov;

* Oéeia n mpoowartn ON® ce vrtoynelouc yioao META
* O1® oe ao¥eveic oc Alotaa META

e Juunttwuatikn oeia arnoppaktikn Or@ (riy)

e Ertidbewvouuevn OO otnv anelkovion

» AoUeveic o€ kivOuvo UECEVTEPLOU Loyouioc

Intagliata. Gastroenterology 2019, EASL CPG 2016



HMNAPINH

DOACs




LMWH

NMAEONEKTHMATA MEIONEKTHMATA

e ZtaBepn 600N * Yrnodopla xopriynon

* [prpyopn avaotpodn e XapnAn avtiBpoufivn: ? Avevepyng otnv Kl
e Aeg ypelaletal nopakoAovdnon * Anoduyn xopriynoncg o GFR<30ml/min

* Aev napateivet to INR * Meiwon 6o6on¢ PLT<50.000/mm3

e Aedopéva kat otnv mpoAnyn!!!
(Villa. Gastroenterology 2012)

Anavtnon otn 9<pancia: 2/3
MAnpng: 1/3
LMWH vs VKA: ibia  HeyaAUTEPN AITOTEAECUATIKOTNTA

Alyotepec apoppayiss
LMWH vs no therapy: Znuavrtika xapunAotepocg kivéuvocg e€Aéncg
dpoubwoncg

Delgado et al. Clin Gastroenterol Hepatol 2017, Senzolo et al. Liver Int 2012



VKAS

NMAEONEKTHMATA MEIONEKTHMATA
e XapnAo KOOTOC * INR €Aeyyxoc¢
* Peros xopnynon * INR nmapapetpoc MELD
* Avaotpoor) dpaong  Cytochrome 450 dependent metabolism
 Emurpémovrat otnv K e DDIs - diet
' )

* MAARpNnC¢ anavinon: 20%-45%
e Apoppayia: 29%
\_ J

Loffredo . Gastroenterology, 2017, La Mura. Clin Gastroenterol Hepatol, 2018, Tripodi. Dig Liv Dis, 2016



Impact of anticoagulation on upper-gastrointestinal bleeding in

cirrhosis. A retrospective multicenter study

Cerini Hepatology 2015 52pts cirrhosis with UGIB on AT
38 VKA - 14 LMWH

104 matched pts

Univariate Analysis Multivariate Analysis
Variable OR (95% CI1) P Value OR (95% CI) P Value
Age, years 0.95 (0.91-99) 0.018
Anticoagulation 1.59 (0.7-3.8) 0.290
Reason for anticoagulation 0.571
Nonanticoagulation 1 (Reference)
Anticoagulation for PVT 1.6 (0.4-6.48)
Anticoagulation for CVD 1.58 (0.6-4.1)
Source of bleeding 0.078 0.040
Peptic lesions 1 (Reference) 1 (Reference)
PH 3.7 (1.04-13.2) 51 (1.01-23.4)
Vascular lesions 6.3 (1.05-37.6) 138 (1.71-110.3)
SOFA score 1.17 (0.8-1.6) 0.031 1.3 (1.0-1.6) 0.047
Child score 1.03 (0.8-1.3) 0.836
MELD XI 1.02 (0.9-1.11) 0.840
CClI 8 (0.6-1.09) 0.171
PVT (%) 33 (1.29.5) 0.018 36 (13-9.7) 0.013
Shock 26 (0.9-7.2) 0.062

CONCLUSION
The degree of multiorgan dysfunction and comorbidities, but not AT per se, are factors associated
with an increased morbidity/mortality in patients with cirrhosis and UGIB.




Oswpntiko rtAeovektnuo ano VKAs / LMWH otnv Kl:

DOACS " be xpetalovral avtidpoubivn (uewwuevn otnv KI)(LMWH)
= e uewwvouy protein C (uewwuevn otn KiI)(VKA)

Warfarin Apixaban abigaw

7 O\
il:,

25% Renal 20% HGDZUC

l 75% Hepatic imi i elimination
100% Hepatic elir;inart)j iy elimination

elimination 80% Renal
Edoxaban Rivaroxaban elimination

i & N

il oy &

509% Hepatic \ - - l
elimination  50% Renal 65% Hapatic 359 Renal

i x elimination o 1
elimination slimination

09 Renal
elimination

Qamar. JACC, 2018




TABLE 2 Sumimary of the ULS. FDA and EMA Recommendations for Use of Warfarin and
NOACs in Patients With AF or VTE on the Basis of the Severity of Underlying Liver Disease

Oral Andcoagulant Child-Pugh FDA
Agent Class
Warfann A

Usse with caution
No dose adjustment

No dose adjustonent No dose adjustment
Use with caution, particularly

if AST/ALT =2< ULN or
total bidlrubin =>1.5« ULN

Edoxatban

Not recomwmended

NoOot recammendad
No dose adjustment

No dose adjus tnent

Not recomameaended Not r=comsmendad

Qamar. JACC, 2018




Randomized controlled trial of rivaroxaban versus warfarin in the

management of acute non-neoplastic portal vein thrombosis

Hanafy. Vasc Pharma 2018

Survival Functions

........

—

0.8 4%—&1
0.6

Probability of Survival

p—0.000

O 1 s 12

survival in months

| | PVTRESOLUTION | RECURRENCE BLEEDING MORTALITY

RIVAROXABAN 85%
10mg bd

WARFARIN 45% 10%

is8

)
-—

D

20%

80pts
CHILD A/B
Acute PVT




Efficacy and safety of edoxaban for treatment of portal vein thrombosis

following danaparoid sodium in patients with liver cirrhosis
Nagaoki. Hepatol Res, 2018 50pts

Danaparod Edoxaban

P=0002 | | P=0.016

Volume of portal vein thrombus (cm?)
q g
Volume of portal vein thrombus (em?)

| PVTVOLUME (2W) | PVT VOLUME (6M) BLEEDING

ENDOXABAN 1.42 cm3 0.42 cm3 15%
WARFARIN 1.73 cm3 2.85 cm3 7%



DOACs o€ Kl ONO:
OUYKEVTPWTIKA dedouEva

e KUpla TTPOOTITLKEG LEAETEC
* MARpnc avtamnokpion: 70-100%
* Alpoppayia: 5.5% (kipooppayia 0%)

* DOACs vs LMWH/VKA: 1o amoteAsopOTIKA
* DOACs vs LMWH: i61o¢ awpoppayikoc kivéuvoc

* ?lowc aAAaleL avtunktikn 6paon otnv Kl...

Nagaoke. Clin Res 2017, Hanafy. Vasc Pharmacol, 2018, Intagliata. Dig Dis Sci 2016
Hum. Eur J Haematol 2017, De Cottardi. Liver Int 2017, Potze. PLoS One 2014



Short- and long-term effects of the transjugular intrahepatic

portosystemic shunt on portal vein thrombosis in patients with cirrhosis
Luca. Gut 2011

70pts

CR 57%
PR 30%
NO IMROVEMENT 13%
ENCEPHALOPATHY 27% [ 31%
12M / 24M

SURVIVAL 89% / 81%

12M / 24M




Pretransplantation Portal Vein Recanalization and Transjugular
Intrahepatic Portosystemic Shunt Creation for Chronic Portal Vein
Thrombosis: Final Analysis of a 61-Patient Cohort

Thornburg. J Vasc Interv Radiol 2017

the goal of treatment: PV recanalization before transplantation, which permits an end-to-end anastomosis

23 end to end

1 interposition

graft (LDLT)

61 PVR TIPS
attempted

1 TIPS placement
failure

36 not yet
24 transplanted = Y
transplanted

No PVT or
stenoses post
transplant

100

Portal Vein / TIPS Patency

Overall Survival

[

_
(=1
o

(o]
o

S
o
I

urvival probability (%)
D
o

92%
MEDIAN F/U: 19.2mo

80
'3\? 60 -
Y
§
5 40
20+
Uy ! | ) | . ] . | ]
0 12 24 36 48 60
Time (months)
INumber at risk
55 29 23 15 10 8
PV/TIPS PATENCY:

(" 20
0h . | . ] . | . | ]
0 12 24 36 48 60
Time (months)
INumber at risk
60 48 43 33 25 19
5 year SURVIVAL:
82%




NeormAaopatikn ONQO

* InUaAvTKn N 8/6 — amelkovioTLKA KpLtripla veomAaopatikol 6poupfou

* EASL / AASLD HKK CPG
Yuotnuatikn aywyn (sorafenib)

* MANpnc¢ Beparmnevtikny 66on LMWH (1mg/kg bd) yia 1 piva
Meilwon oto 75% yia 3-6 pveg tovAaxLotov






m) U.S. National Library of Medicine

ClinicalTrials.gov

Home >  Study Record Detail

C | .
( studies (U)

(L) Save this study

Impact on Morbidity and Mortality of
Prophylactic Dosing of Low Molecular
Weight Heparin in Child-Pugh B Cirrhotic
Patients: a Randomized Controlled Study
(Childbenox)

This study is currently recruiting participants.

m> U.S. National Library of Medicine

ClinicalTrials.gov

Home >  Study Record Detail

Saved Studies (0)

(L) Save this study

Multicenter Prospective Randomized Trial

of the Effect of Rivaroxaban on Survival

and Development of Complications of
Portal Hypertension in Patients With
Cirrhosis (CIRROXABAN)

This study is currently recruiting participants.




Juunepaopa (1): Kl 0@

Assess extent of thrombus, exclude HCC with CT/MRI |

Screen {or esophageal varices |

Varices absent or treated

e
'

J Multidisciplinary

approach
HCC absent

¥ Band ligation or
» Non-selective

beta blocker

Varices present

Asymptomatic
Decompensated liver disease not liver transplant candidate
Contraindications to anticoagulation

Symptomatic
Liver transplant candidate
Extension into SMV

; T
No Anticoagulation

L 4 2
Repeat imaging with CT/MRI after 3-6 months

Progression

Regression or stability

, ]
Observe with imaging
| every 6 months

Anticoagulation

*
Repeat CT/MRI after 6-12 months

]
Anticoagulation until transplant or 3-6
months after complete recanalization

Regression or stability * Progression

Consider TIPS

Loudin et al. J Clin Gastroenterology , 2017




