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Epidemiology
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118 PVT in 1243 Child A and B patients
Incidence: 1Y=4.6%, 3Y=8.2%, 5Y=10.7%

Nery F. et al, Hepatology 2015
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29 PVT in 369 mostly Child A and B patients
Incidence: 1Y=1.6%, 3Y=6%, 5Y=8.3%

Turon F. et al, J Hepatology 2021
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Contents lists available at ScienceDirect

European Journal of Internal Medicine

ELSEVIER journal homepage: www.elsevier.com/locate/ejim

Review Article
Epidemiology of portal vein thrombosis in liver cirrhosis: A systematic
review and meta-analysis

Jiahui Pan™", Le Wang **, Fangbo Gao™ b Yang An™", Yue Yin*, Xiaozhong Guo*,
Filipe Gaio Nery %, Fric M. Yoshida®, Xingshun Qi >

- 74 included papers (20 on prevalence, 71 on incidence, 3 on both)

- Pooled incidence 10.4% - Child-Pugh A 9.9%, Child-Pugh B/C 18.3%,; P<0.1
- Cumulative incidence 1Y=4.8%; 3Y=9.3%: P=0.08

- Pooled prevalence 13.9% - Child-Pugh A 13.5%, Child-Pugh B/C 23.7%; P=0.02

Pan J. et al, Eur J Int Med 2022
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Risk factors
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Risk factors

Without PVT With PVT Total HR 95% C| p
(N=1,125) (N=118) (N=1,243)
Univariable models

Randomization

3-monthly US arm 551 (49%) 67 (56.8%) 618 (49.7%) De novo ascites 181 1.14-2.89 0.01

6-monthly arm 574 (51%) 51 (43.2%) 625 (50.3%)
Male gender 778 (?11%} 82 (?01%} 860 (71%} Decreasing portal vein flow velocity 0.98 0.95-1.01 0.19
Age (<60 years} 765 (684%) 76 (65%} 598 (68%} Non-specific beta blockers before PVT 1.67 1.02-2.73 0.04
Etiology of cimhosis

HCV =+ Alcohol 506 (45%) 45 (381%) 551 (443%) Liver disease progression before PVT 1.92 1.19-3.08 0.007

Alcohol 432 (38.4%) 55 (46.6%) 487 (39.2%) Decompensation before PVT 211 1.23-3.63 0.007
Current alcohol use 200 (17.8%) 16 (14.6%) 216 (17.4%)
Body-mass index (kg/mz) 25.9 (23.1-29.4) 27 (23.6-29.4) 26 (23.1-29.4)
Ascites 30 (2.7%) 6 (5.1%) 36 (2.9%)
Splenomegaly 359 (31.9%) 39 (33%) 398 (32%) HR 95% Cl P
Esophageal varices 183 (16.3% 37 (31.5% 220 (17.7% —

(gradg: 22) ( ) ( ) ( ) P_O " 004 Multivariate Analysis
Platelet count (103/mm3) 131 (92-175) 119 (89-164) 130 (91-174)
Serum sodium (mmol/L) 140 (138-142) 139 (137-141) 140 (138-142) Prothrombin time (%) 081 070:0.93 0002
Serum creatinine (umol/L) 77 (66-88) 76 (66-84) 77 (66-87) Esophageal varices (2 grade2) 178 115276 0.01
Serum bilirubin (umol/L) 15 (10.5-22) 19 (13-28) 15 (11-22)
AST (N <40 1U/L) 43 (29-72) 39 (29-55) 42 (29-70)
ALT (N <40 I1U/L) 39 (24-74) 34 (22-52) 38 (23-70) ) o ) )
| Prothrombin time (%) 80 (70-91) 76 (62-87) 80 (69-90) | P=0.03 Time-dependent predictive factors from Univariate
Serum albumin (g/L) 40 (37-44) 40 (36-44) 41 (38-44) . . .
Alkaline phosphatase 77 (57-108) 86 (64-124) 79 (58-109) and Multivariate  Cox models  stratified  on

(N <110 1U/L)

randomization arm

Nery F. et al, Hepatology 2015
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Factor No PVT (n=61) PVT (n=12) p Value
Age (yr) 59.2(11.3) 55.2(10.9) 0.265
Male 44 (72.1%) 10 (83.3%) 0.720
Ethiology 0.824
Viral 38 (62.3%) 6 (50.0%)

Alcoholic 14 (23.0%) 4 (33.3%)

Others 9 (14.7%) 2 (16.7%)

MELD score >13 26 (42.6%) 10 (83.3%) 0.012
INR 1.35 (0.36) 1.34 (0.34) 0434
Platelet cell count (x 10%/1) 103.3 (52.1) 58.3(20.9) <0.001
ATIIL 54.7 (19.4) 41.2 (13.7) 0.011
Protein C (%) 459 (18.9) 27.8 (1.5) <0.001
Protein S (%) 77.9 (20.0) 60.7 (22.8) 0.028
D-dimer (ng/ml) 1038 (1209) 1660 (2405) 0.399
APTT* 1.21 (0.33) 1.20 (0.20) 0.921
LAC positive 8 (13.1%) 2 (16.7%) 0.464
Anti-p2 glycoprotein 1 (U/ml) [<20] 34 (9)° 37 (5)° 0.645
Cryoglobulins positive 10 (16.4%) 2 (16.7%) 0.427
Homocysteine (umol/1) 10.1 (4.4) 16.4 (16.0) 0.195
Portal flow rate <15 em/s 12 (19.7%) 11 (91.7%) <0.001
Oesophageal varices 0.682
0/F1 52 (85.2%) 9 (75.0%)

F2 6 (9.8%) 2 (16.7%)

F3 3 (4.9%) 1(8.3)

12 PVT in 73 patients with cirrhosis.
PBFV as the only independent associated risk factor (OR 44.9, 95% CI 5.3-382.7; p<0.001)

Risk factors

Zocco, MA et al, J Hepatology 2009
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Univariate analysis

Multivariate analysis

Variable sHR (95% ClI) p value Variables sHR (95% CI) p value Log-likelihood
ratio test
Body mass index, Kg/m? 098 (0.89-1.09) 0.79 Model 1
MAFLD 3.09 (0.98- 9.8) 0.05 Platelets 0.98 (0.97-0.99) 0.002 27
Platelets, 10°/L 098 (0.97-0.99) <0.001 PBFV <15 c¢m/sec 2.28 (0.99-5.26) 0.05
INR 1.94 (1-3.07) 0.049 Variceal bleeding 2.52 (1.06-5.99) 0.036
Albumin, g/L 0.93 (0.89-0.98) 0.008 Model 2
Bilirubin, mg/dl 1.10 (0.97-1.24) 012 Spleen length 1.26 (1.11-1.42) <0.001 25
Creatinine, mg/dl 0.25 (0.03-1.93) 0.18 PBFV <15 cm/sec 2.31 (1.02-5.26) 0.046
MELD 1.05 (1-1.1) 0.047 Variceal bleeding 2.37 (0.99-5.67) 0.05
Child-Pugh score 1.13 (0.99-1.28) 0.062 Model 3
Child-Pugh class B/C 236 (1.14-4.88) 0.021 Child-Pugh score 1.00 (0.86-1.69) 0.94 22
Large varices 3.61 (1.64-7.94) 0.001 PBFV <15 cm/sec 2.92 (1.37-6.19) 0.005
Previous decompensation 43 (1.77-10.5) 0.001 Platelets 0.98 (0.97-0.99) 0.002
Variceal bleeding 3.37 (1.60-7.13) 0.001 Model 4
Ascites 1.89 (0.91-3.96) 0.089 MELD 1.00 (0.93-1.06) 0.86 22
NSBBs 3.44 (1.57-753) 0.002 Variceal bleeding 2.91 (1.38-6.16) 0.005
Primary prophylaxis 1.47 (0.68-3.16) 0.32 Platelets 0.98 (0.97-0.99) 0.002
Secondary prophylaxis 3.54 (1.65-76)) 0.001
Spleen length, cm 1.28 (1.15-1.43) <0.001
Portal vein diameter, mm 110 (1.01-1.21) 0.031
PBFV, cm/sec 0.91 (0.81-1.03) 0.15
PBFV <15 cm/sec 2.70 (1.29-5.68) 0.008
Porto-systemic collaterals 1.05 (0.57-191) 0.87
HVPG, mmHg 1.10 (0.97-1.24) 0.13
HVPG >20 8.08 (1.50-43.6) 0.015

369 patients, 72% Child-Pugh A, 56% HCYV related cirrhosis

Risk factors

Turon F. et al, J Hepatology 2021
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No. studies PVT vs. No PVT OR (95%CI) P value

Factors associated with the occurrence of PYT
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Nonmalignant portal vein thrombi in patients with 3 centres involved

cirrhosis consist of intimal fibrosis with or without a

fibrin-rich thrombus - 16 PVT in LT (prospective) + 63 PVT
Ellen G. Driever'® | FienA. Meijenfeldt' | Jelle Adelmeijer’ | :

Ro‘:::::ertJ.n::::el-:aals2 | I:\ellr:\riu;“:'ir.‘va‘;u::::neHeuvel3 TeCha:dr::::I:aran Nagasami® | (retrospeCtlve)

John W. Weisel* | Constantino Fondevila® | RobertJ. Porte® | Anabel Blasi’ |
Nigel Heaton® | Stephen Gregory® | Pauline Kane® | William Bernal®!! |

12 . 160
YohZen™ | Ton Lisman Hepatology. 2022:75:898-911

- Increased thickness and fibrosis of
tunica intima in all samples

- 5/16 with thickened wall >50% of lumen

- 9/16 with associated fibrin thrombus

Biological basis of PVT probably different than other vessel beds
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Risk factors
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Driever EG. et al, Hepatology 2022
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Risk factors

Particular considerations - NSBB
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of variceal bleeding. De Franchis R et al BAVENO VI
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Particular considerations - NSBB

W J‘ World Journal of
¢ Gastroenterology

Submit a Manuscript: http:/ /www.wignet.com/esps/ World | Gastroenterol 2014 August 28; 20(32): 11463-11466

Help Desk: http:/ / www.wignet.com/ esps/ helpdesk.aspx ISSN 1007-9327 (print) 1SSN 2219-2840 (online)

DOL 103748/ wjg.v20.32.11463 ©2014 Baishideng Publishing Group Inc. All rights reserved.
LETTERS TO THE EDITOR,

Nonselective p-blockers may induce development of portal
vein thrombosis in cirrhosis

Xing-Shun Qi, Ming Bai, Dai-Ming Fan

\

From theory to scientific evidence

Odds
M-H. Rand

NSBBs No NSBBs Odds Ratio

_ Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI
Giannitrapani 2018 11 45 8 185 M.7% 7.16 [2.68, 19.11]
Gomez 2015 15 160 8 408 12.5% 5.17 [2.15, 12.46]
Menadier 2018 41 65 34 85 14.0% 2.56 [1.32, 4.98]
Nery 2015 40 282 78 961 15.6% 1.87 [1.25, 2.81]
Nery 2019 10 57 1 51 5.7% 10.64 [1.31, 86.34]
Pellicelli 2011 8 20 3 36 8.5% 7.33[1.67, 32.29]
Tang 2015 7 16 13 135 10.6% 7.30[2.33, 22.85]
Violi 2016 67 344 59 409 15.7% 1.43[0.98, 2.11]
Zampino 2018 18 28 1 102 5.6% 181.80[21.91, 1508.41]
Total (95% Cl) 1017 2372 100.0% 4.62 [2.50, 8.53]
Total events 217 205

Heterogeneity: Tau? = 0.59; Chi? = 40.24, df = 8 (P < 0.00001); 12 = 80%
Test for overall effect: Z = 4.88 (P < 0.00001)

Risk factors

Ratio
om, 95% CI

_—

—_—
—_—

—_—

0.01

0.1

Favours [No NSBBs]

1 10 100

Favours [NSBBs]
Xu X. et al, Hepatol Int 2019
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Particular considerations - NSBB

P = 0.031 Effect of NSBB over PVT

presenneaes development other than
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Overall | No PVT | PVT Overall No PVT PVT

No NSBB NSBB

Nery F. et al, Aliment Pharmacol Ther 2019
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Particular considerations — Inflammation

Risk factors

Independent risk factors of portal vein thrombosis identified by univariate and multivariate analysis

Factors

Univariate Multivariate
B Odd ratio (95%) P value B Adjusted odd ratio (95% confidence P value
interval)

Child grade 0.782 2.187 (1.220-3.920) 0.009 0.416 1.516 (0.672-3.420) 0.316
Splenectomy 1.814 6.138 (3.004-12.538) <0.001 2.488 12.040 (4.748-30.533) <0.001
D-Dimer 1.911 6.758 (3.775-12.101) <0.001 1.935 6.925 (3.269-14.666) <0.001
CRP 0.114 1.121 (0.660-1.904) 0.674

IL-6 1.296 3.656 (2.113-6.324) <0.001 0.945 2.574 (1.248-5.310) 0.011
IL-8 0.160 1.173 (0.698-1.972) 0.547

TNF-a 0.442 1.556 (0.923-2.622) 0.097 0.249 1.282 (0.603-2.725) 0.518
IL-10 1.079 2.941 (0.988-8.758) 0.053 0.528 1.695 (0.419-65.848) 0.459

231 patients with cirrhosis and gastroesophageal varices: 103 with PVT and 128 without PVT

Blood samples collected 12h before endoscopic treatment but with an already documented PVT

Huang X. et al, Eur J Gastro Hepatol 2019
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Particular considerations — Inflammation

PO TR Puae Multivariate Cox proportional models of predictive factors
PR 1t oine o2 for portal vein thrombosis development, adjusted for all potential
Male gender 69 (71.9%) 6 (54.5%) 0.23 confounders [Nonselective beta-blocker and alcohol current use;
Etiology of cirrhosis . .
Alcoholic 43 (44.8%) 4(36.4%) presence of portosystemic collaterals, oesophageal varices (grade >2)
s Viral® bgiagisss 3 oo and ascites; model for end-stage liver disease =13 and spleen size]
Metabolic? 12 (12.5%) 0(0.0%)
Autoi 12 (124% 3 (27.3%
Crygltrggr_r;lr]]?: 4 {4.2%) : u((o.o%)) 0.34 Hazard
Current alcohol use 7 (7.3%) 2 (18.2%) 0.47 ratio 95% CI P value
Current NSBB use 47 (49.0%) 10 (90.9%) 0.008
Ascites 19 (19.8%) 4(36.4%) 0.21
09{;?5;1:92;?' varices 28 (28.9%) 8(72.7%) 0.004 Interleukin-6 25.5 pg/mL (vs<5.5 pg/mL)? 5.66 1.05-30.54 0.044
Child-Pugh Lymphocytes<1.2x10%L (vs>1.2x10%L)2  8.58 1.34-54.73  0.023
A T47A%) o (B1.5%) NLR 1.39 0.86-2.26  0.18
B 17 (17.7%) 2(18.2%) . : : :
c 5 (5.29) 0(0.0%) 0.74
MELD =13 19 (19.8%) 2(18.2%) 0.90
Albumin (g/dL) 4.2+0.6 3.9 0.6 0.14
TB (mg/dL) 15+ 1.4 1506 0.96
AST (UL) 442+31.7 442+1908 1.00 . .
ALT UIL) 38.1+316 2052158 038 All the patients developing PVT had at least one of the
INR 1.25+0.24 1.26+0.19 0.90
Platelets (10%/L) 100.3+57.4 B4.4+37.7 0.16 . . .
Creatinine (mg/dL) 0.8+03 0.8+0.3 0.91 -
il S T oA oy identified risk factors (IL-6 > 5.5 pg/mL and lymphocytes

4.3x21
27+1.8 0.30

Leukocytes (10%/1) 5.2x2.1
Neutrophils (10°/L) 3.2x1.3

<1.2 x10°/L): 36% had one of them and 64% had both.

Lymphocytes (10%/L) 1.4x0.7 0.95x0.4 0.05

NLR 2.63x0.12 3.34x0.70 0.10

Hs-CRP (mg/L) 5.4x8.9 8.7+10.7 0.25

Ferritin (ng/mL) 200279 237302 0.65

TNF-a (pg/mL) * * *

IL-6 (pg/mL) [Median 4.8 (1.6-9.9) 7.6 (5.8-19.3) 0.01
(P25-PT75)]

Portosystemic 21(21.9%) 3 (27.3%) 0.47
collaterals

PBFV (cm/s) 20.4+5.0 20.6+6.1 0.88

Spleen size (cm) 15.1+34 16.1+3.3 0.34

Nery F. et al, Eur J Gastro Hepatol 2020




Paris PVT Meeting — 1st Congress on Portal Vein Thrombosis Risk factors

Particular considerations — Inflammation

Variables PVT (n=23) No PVT (n = 287) sHR (95 alue

RemoStatk proweis — Subgroup of 310 patients, 23 with PVT

Primary hemostasis

VWF (Ag) 1209+ 32 1256 +273 099 (0.97-101) 054
VW ristocetin co-factor (functional ) 1088 + 224 191 £263 0.98 (097-1) 0051
ADAMTS13 % 986+ 185 969173 1(098-1.03) 069

Secondary hemostasis
sTF,ng/ml 1359+ 255 1435 +279 099 (0.98-1) 019
Factor I, & 528%15 629 166 0.96 (0.94-0.99) 0.001
Factor V, & 52+129 622 £ 158 0.95 (0.93-0.98) 0.001
Factor VII, % 439 +126 526 = 156 0.96 (0.95-0.99) 0002
Factor VIIL % 125.8 £ 191 1352+ 233 0.981 (0.96-0.99) 0.036
Factor [X, % 5752188 59.8+19.1 099 (0.97-101) 049
Factor X, % 50.4 £121 612 £153 095 (0.92-097) <0.001
Factor X1, ¥ 625+17 769 + 196 0.96 (0.95-0.98) <0.001
Factor XIL % 584 £144 65 £15.1 097 (0.95-0.99) 0023
Factor Xllla, % 612+ 285 75.0 £ 36.1 099 (0.97-101) 018
Fibrinogen, mg/ml 224071 247034 0.68 (039-117) 016
Protein C, % 603 +20.7 790+ 239 097 (0.95-098) <0.001
Protein §, & 6672179 815+ 204 097 (0.95-0.98) <0.001
Antithrombin, % 755179 841 +188 0.98 (0.96-0.99) 0.02

Fibrinolysis
Plasminogen, % 537115 60.8 £ 13.1 0.96 (0.94-0.99) 0002
PAI-1, ngfml 26776 23371 1.05 (101-1.09) 0.017

Markers of activation of hemostasis

Soluble P-Selectin, ng/ml 737218 633+ 242 102 (1-1.03) 0.012

Soluble CD40L, ng/ml 983+ 197 104.5 + 21.9 0.98 (097-1) 014

Fragment 142, nmol/ml 1808 14105 251(147-427) <0.001

Factor Vila, ngfml 3418 24215 1.29 (111-151) oo

Factor Xlla, ng/ml 38417 33216 117 (096-143) 011

D-dimer, ngfml 4668 + 2258 4609 +221.2 1(0.99-1) 085

PAP, pgfml 1024.1 £ 2684 9496 + 33846 1(1-1) 0.21

Microparticles 243+ 104 180 9.1 105 (1.02-108) <0.001

Global functional tests

ETP (without TM), nM lla*min 3220+ 277 3498 606 0.98 (0.97-0.99) <0.001

ETP (with T™M), nM Ila*min 2686 + 242 2829 + 443 098 (0.97-0.99) 0.009

Clot lysis time, min 82 +40 T1£25 101 (099-102) 0072

Permeability, Ks 42 % 100% + 1.9 % 107% 47 = 10° 2 8 = 10° 0.99 (095-1.03) 0.61

Clot weight, mg 55 +10 60+9 0.95 (0.90-0.99) 0.042

Ratios

Von Willebrand ratio (VWF co-factor/Ag) 0.96 + 033 0.98 £027 0.76 (0.11-5.01) 078

Ratio FVIllfProtein C 234 + 098 189 + 0.75 1.58 (117-2.14) 0.0028

ETP ratio (withfwithout T™) 0.83 + 0,08 081006 170 (0.77-3.72) 020

Inflammatory markers

Cell-free DNA, ugfml 089 016 0.89 + 0.22 097 (0.22-427) 0.97

MPO-DNA (AU) 021 +0.29 0.29 + 046 0,68 (0.28-167) 040

IL6, pg/ml 77+79 841125 099 (0.97-1.02) 070

TNF-a,pg/ml 124+51 116 + 10.5 0.01 (0.99-1.03) 032

CRP, ng/ml 5315 + 8044 3584 + 6631 1(1-1) 024 Turon F. et al, J Hepatology 2021
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Particular considerations — Inflammation

Risk factors

Normal value Systemic p-value normal value SCvs SC/  p-value SC  p-value PVvsHV/  p-value SCvs HV/
systemic circulation  circulation Portal vein Hepatic vein PV/HY vs PV PV vs normal value  HV ws normal value
Markers of inflammation
LPS (pg/ml) 79.5 [64.5-109.5] 151 [76-222] 163 [96-259] 131 [68-236] 0.0069/0.0002/0.014 <0.0001 <0.0001 0.038
TMF-a (pg/ml) 0 [0-16.4] 11.9 [5.0-19.0] 11.9 [6.0-22.0] 11.5 [4.9-22.0] 0.0006/0.001/0.0006 n.s. n.s. n.s.
IL-6 (ng/ml) 3.5 [2.7-11] 10.3 [5.8-35.1] 17.2 [6.6-35.6] 8.6 [5.6-32.8] 0.0015/<0.0001/0.0082 0.014 0.0004 0.0063
TBARS (uM) 2.7 [1.5-3.4] 2.6 [1.9-3.8] 2.9 [2.0-4.1] 2.6 [1.9-3.8] <0.0001/<0.0001/<0.0001 0.0003 0.0007 n.s.
cfDMA (pg/ 1.0[0.9-11] 1.0[0.8-1.2] 1.0[09-1.2] 1.0[0.8-1.2] ns.J/ns./ns. ns ns. n.s.
ml)
MPO-DMNA 01 [0-0.2] 0.2[0.1-0.4] 0.2[0.1-0.4] 0.1 [0.1-0.4] 0.0049/0.0095/0.01 n.s n.s. n.s.
(AU)
Markers of hemostasis
VWE (%) 150 [102-204] 305 [211-426] 343 [227-452] 311 [218-461] <0.0001/<0.0001/<0.0001 0.037 n.s. n.s.
FVII (%) 87 [70-103] 181 [147-244] 178 [143-244] 169 [136-211] <0.0001/<0.0001/<0.0001 ns n.s. 0.016
PF4 (ng/mi) 98 [75-143] 133 [92-283] 145 [89-281] 177 [BB-289] 0.028/0.014/0.016 n.s n.s. n.s.
TAT (ug/ml) 0.7 [0.4-1.2] 42 [12-118] 46 [29-79] 19 [7-35] <0.0001/<0.0001/<0.0001 n.s 0.005 0.0022
PAP (ng/ml) 191 [161-239] 876 [533-2173] 1075 [542-4295] 810 [533-1596] <0.0001/<0.0001/<0.0001 0.044 0.0028 ns
D-dimers (ng/ 107 [64-174] 3050 [1820-5440] 3450 [2230-6920] 2750 [1690-3730] <0.0001/<0.0001/<0.0001 n.s 0.0003 n.s
ml)

- 51 patients with cirrhosis and PH undergoing TIPS

- Decreased inflammatory and activation of coagulation factors in HV explained by hepatic clearance,

rather than a true inflammatory or prothrombotic environment in PV

Driever EG. et al J Thromb Haemost 2022
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Risk factors

Particular considerations — Inflammation

Variables B SE Wald P OR 95% Cl
NLR 1.061 0.297 12.72 <0.001 2.889 1.613-5.175
PLR 0.8 0.277 8323 0.004 2.225 1.292-3.831
Endoscopic ligation 1.216 0.475 6.567 0.01 3.374 1.331-8.554
D-dimer (pg/ml) 2.627 0.284 85.74 <0.001 13.827 7.93-2411
Splenic vein diameter (cm) 0.663 0.278 5.675 0.017 1.941 1.125-3.349
Splenectomy 1.847 0.406 20.741 <0.001 6.342 2.864-14.044
Autoimmune liver disease —1.665 0.532 9.797 0.002 0.189 0.067-0.537

0 10 20 30 40 50 60 70 80 20 100
Points I L . : . A A . . . :

No

Autoimmune liver di r A

Yes

Yes

Splenectomy r 4

No

Yes

Endoscopic ligation r .

No

=3.14

NLR r 4

<314

=103.35

PLR —

<103.35

=0.335

D-dimer(ug/ml) r d

<0.335

=1.05

Splenic vein Diameter(cm) r L

<1.05
Total Paints r T T T T T T T d

0 50 100 150 200 250 300 350 400
Linear Predictor T r v T . T T T |

-3 -2 -1 o 1 2 3 4 5 T
Risk of PVT r T T ———T— T
0.05 0.1 02 0.3 040506 0.7 08

Retrospective cohort of patients with
cirrhosis 239 with/ 239 without PVT

Proposal of a nomogram to predict PVT
based on NLR and PLR

Xing Y. et al, Annals of Medicine 2022
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Particular considerations — Hypercoagulability
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Particular considerations — Hypercoagulability

Research Article ) JOURNAL
Cirrhosis and Liver Failure Gt OF HEPATOLOGY

Factor VIII/protein C ratio independently predicts liver-related
events but does not indicate a hypercoagulable state in ACLD

Bernhard Scheiner’*', Lorenz Balcar'”', Rosa Johanna Nussbaumer’, Johanna Weinzierl’, Stu dy g rou p . 5 7 6 AC L D
Rafael Paternostro'?, Benedikt Simbrunner™?, Lukas Hartl"?, Mathias Jachs"?, David Bauer'”,
Albert Friedrich Stittermayer’?, Georg Semmler", Matthias Pinter!, Cihan Ay>*,

Peter Quehenberger®, Michael Trauner', Thomas Reiberger', Ton Lisman®", C (@] ntro | g rou p 1 2 2 h e althy

Mattias Mandorfer'?

"Division of Gastroenterology and Hepatology, Department of Internal Medicine III, Medical University of Vienna, Vienna, Austria; *Vienna
Hepatic Hemodynamic Lab, Division of Gastroenterology and Hepatology, Department of Internal Medicine Ill, Medical University of Vienna, G ro u p T M _T G A " 1 4 2
Vienna, Austria; *Clinical Division of Haematology and Haemostaseology, Department of Internal Medicine I, Medical University of Vienna, .

Vienna, Austria; *I. M. Sechenov First Moscow State Medical University, Moscow, Russia; *Department of Laboratory Medicine, Medical

University of Vienna, Vienna, Austria; ®Surgical Research Laboratory and Section of Hepatobiliary Surgery and Liver Transplantation,
Department of Surgery, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands

Outcome-cohort — Clinical stages n =576
Probable cACLD (LSM 210 kPa and HVPG <6 mmHg) n=235
CS 0 (cACLD and 6-9 mmHg) n =288
CS 1 (cACLD and HVPG 210 mmHg) n=153 )
CS 2 (dACLD with variceal bleeding) n=47 CSPHT
CS 3 (dACLD with non-bleeding decompensation) n=139 i
CS 4 (22 decompensating events) n=114 i
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Particular considerations — Hypercoagulability
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- FVIII/PC and markers of severity of liver disease
- FVIII/ PC and relationship with decompensation and death
- No relationship between FVIII/ PC with bleeding or thrombotic events in the

outcome or TM-TGA cohorts

Sheiner B. et al, J Hepatol 2022
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Risk factors

Particular considerations — Hypercoagulability

Variables PVT (n=23) No PVT (n = 287) sHR (95 alue
Hemostatic proteins
Primary hemostasis
VWF (AgX) 1209 + 32 1256 +273 099 (0.97-101) 054
VW ristocetin co-factor (functional. i) 1088 + 224 119.1 £263 098 (097-1) 0051
ADAMTS13 % 986 + 185 969173 1(0.98-1.03) 069
Secondary hemostasis
sTF,ng/ml 1359 + 255 1435 +279 099 (0.98-1) 0.19
Factor 1L, % 528+15 629 £ 166 0.96 (0.94-0.99) 0.001
Factor V, & 52+129 622 £ 158 0.95 (0.93-0.98) 0.001
Factor VII, % 439 +126 526 + 15.6 0.96 (0.95-0.99) 0.002
Factor VIIL % 125.8 £ 191 1352 +233 0.981 (0.96-0.99) 0.036
Factor IX, % 57.5 £ 188 59.8 £ 19.1 099 (0.97-1.01) 049
Factor X, % 504 2121 612 £15.3 0485 (0.92-0.97) <0.001
Factor X1, % 62517 769 + 196 0.96 (0.95-0.98) <0.001
Factor XIL % 584 £144 65 £15.1 097 (0.95-0.99) 0023
Factor Xllla, % 612+ 285 75.0 £ 36.1 099 (0.97-1.01) 018
Fibrinogen, mgfml 224071 247084 0.68 (039-117) 0.16
Protein C, ¥ 603 +20.7 790 + 239 097 (0.95-0.98) <0.001
Protein §, % 66.7£179 815 % 204 097 (0.95-0.98) <0.001
Antithrombin, % 755179 841188 0.98 (0.96-0.99) 0.02
Fibrinolysis
Plasminogen, % 53.7+115 60.8 + 13.1 0.96 (0.94-0.99) 0002
PAl-1, ng/ml 26776 233:71 1.05 (1.01-1.09) 0.017
Markers of activation of hemostasis
Soluble P-Selectin, ng/ml 73718 6331242 102 (1-1.03) 0.012
Soluble CD40L, ng/ml 983 +19.7 1045 + 21.9 0.98 (097-1) 0.14
Fragment 1+2, nmol/ml 18208 14205 251 (147-427) <0.001
Factor Vila, ngfml 3418 24215 1.29 (111-151) oo
Factor Xlla, ngfml 3817 33216 117 (0.96-143) o1
D-dimer, ng/ml 4668 + 2258 4609 +221.2 1(0.99-1) 045
PAP, pgfml 10241 £ 2684 9496 + 33846 1(1-1) 0.21
Microparticles 243+ 104 180 9.1 105 (1.02-108) <0.001
Global functional tests
ETP (without TM), nM lla*min 3229 +277 3498 + 606 0.98 (0.97-0.99) <0001
ETP (with TM), nM Ila*min 2686 + 242 2829 + 443 098 (0.97-0.99) 0009
Clot lysis time, min 8240 7125 1.01 (0.99-1.02) 0072
Permeability, Ks 42 % 100% + 1.9 % 107% 47 = 10° 2 8 = 10° 0.99 (095-1.03) 0.61
Clot weight, mg 55 +10 60+9 0.95 (0.90-0.99) 0.042
Ratios
Von Willebrand ratio (VWF co-factor/Ag) 0.96 + 033 0.98 +027 0.76 (0.11-5.01) 078
Ratio FVIll{Protein C 2.34 + 0,98 189 = 0.75 158 (117-2.14) 0.0028
ETP ratio (withfwithout TM) 0.83 + 0.08 081 +0.06 170 (0.77-3.72) 020
Inflammatory markers
Cell-free DNA, ugfml 089 016 0.89 + 022 097 (0.22-427) 0.97
MPO-DNA (AL 021 +0.29 0.29 + 046 0.68 (0.28-167) 040
IL-6, pg/ml 727+79 B4£125 0.99 (0.97-1.02) 070
TNF-x,pg/ml 12451 116 + 10.5 0.01 (099-1.03) 032
CRP, ng/ml 5315 + 8044 3584 + 6631 1(1-1) 024

- Subgroup of 310 patients, 23 with PVT

- None of the variables tested are

iIndependent risk factors for PVT

Turon F. et al, J Hepatology 2021
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Particular considerations — blood group type

Rational:

- Non-O blood type is associated with an increased risk of arterial and venous thrombosis

- Patients wit non-O blood type have 25% higher concentration of VWF and factor VIl than

O groups
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Risk factors

Particular considerations — blood group type

Overall nmPVT

“French cohort”

1789 Child-Pugh A patients
59.9% Non-O blood type
90 patients developed PVT

o

@ |

° — Non O Group

© ==- O Group

e p=0.054

h 38

o
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0 T s
o

Meonths from inclusion

Ollivier-Hourmand I. et al, Liver Int 2022

- “US cohort” — 59292 undergoing LT
- MELD at LT: 23.74£10.3

8o

n =26 481
; 251 B3 Non-O
£ 204 n=32811
£
3 159 P=.2546
€
£ 101 P=.4762 8.39% 8.54%
§- 4.1% 4.37%
5 5-
=, 1 I

0 T T
At listing At transplant

Time point

No relationship between blood group type and PVT

Sheiner B. et al, Liver Int 2020
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- Spontaneous regression of PVT in up to 45-70% of patients
- Repermeabilization 28-84% under anticoagulation
- Progression of PVT inup to 37.5-71.4%

Gao Y. et al, Clin Res Hepatol Gastroenterol 2021; Nery F. et al, Hepatology 2015;
Chen H. et al, Eur J gastroenterol Hepatol 2016; Senzolo M. et al, Liver Int 2012
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- Spontaneous regression of PVT in up to 45-70% of patients
- Repermeabilization 28-84% under anticoagulation
- Progression of PVT inup to 37.5-71.4%

Is this progression linked to the same predisposal risk factors as for PVT?

Gao Y. et al, Clin Res Hepatol Gastroenterol 2021; Nery F. et al, Hepatology 2015;
Chen H. et al, Eur J gastroenterol Hepatol 2016; Senzolo M. et al, Liver Int 2012
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Risk factors for further progression

Role of NSBB

With PVT
(n=8)

NSBBs group
(n=16)

Without PVT
(n=8)

No aggravation
(n=3)

Aggravation
(n=5)

Without PVT
(n=5)

With PVT
(n=8)

De novo PVT
(n=3)

No aggravation
(n=5)

No NSBBs group
(n=27)

Without PVT
(n=19)

Aggravation
(n=3)

Without PVT
(n=17)

De novo PVT
(n=2)

Recanalization
(n=3)

Recanalization
(n=1)

NSBB effect “mild”, expressed in univariate OR
4.4 (Cl 95% 1.1-17.5; p=0.035), but not in
multivariate analysis OR 4.1 (Cl 95% 0.5-34.2;
p=0.194)

NSBB group under >6M treatment. Info
regarding the type, dosage, duration and

adherence was acquired by telephone FU

Xu X. et al, Adv Ther 2020



Paris PVT Meeting — 1st Congress on Portal Vein Thrombosis Risk factors for further progression

Role of intraabdominal infection and pancreatitis

Covariates Adj Unadj 95% CI p
Patients with SVT at Oregon Health & Science University who were not initially treated with - @ =
anticoagulation at the time of their initial SVT diagnosis OR OR ]
Pulled from internal OHSU database (n = 371) Lower Upper
Age 1.00 0.99 0.97 1.03 0.92
— Gender (female) 112 099 0.59 208 073
BMI 0.98 0.98 0.94 1.03 0.47
> =
Lo AU History of VTE 1.49 1.62 0.45 498  0.51
> | Treated with anticoagulation at time of initial diagnosis (n = 24) ASPll'ln use 178 1.38 0.68 4.65 0.24
Etiology
| Patient < 18 years (n=4) | Viral 0.61 0.88 0.21 1.76  0.36
Alcoholic 0.36 0.69 0.08 1.65 0.19
e Multifactorial 0.43 0.75 0.16 1.14  0.09
v Autoimmune 0.30 0.57 0.08 1.10 0.07
Incidence Cohort — study cohort for composite thrombotic endpoint estimation (n = 288) 0]’.11-31'/ unknown 0.75 1.56 0.29 1.89 0.54
Varices 1.81 1.72 0.94 3.47 0.07
—— - - Tumor-associated thrombus 1.30 1.15 0.60 2.79 0.50
> | Died within 1 month of SVT diagnosis (n = 19) .
I Malignancy 0.87 0.91 0.43 1.76 0.69
| - - Pancreatitis or intra-abdominal 3.61 3.23 1.21 10.71 0.02
Development of risk categories (n = 269) . .
infection
Location
Event type Count % of events % of cohort Portal vein 0.38 0.39 0.04 3.81 0.41
Multiple splanchnic veins 1.11 1.49 0.53 2.35 0.77
Clot enlargement 56 5204 21% Other 2.48 2.42 0.37 1656  0.35
Cavernous thrombosis 30 28% 11% Obstructive clot 1.49 1.36 0.78 2.86 0.23
Progression to occlusion 25 23% 9% Ascites 0.98 1.22 0.52 1.87  0.96
Additional venous thrombosis 19 18% 7% Na 0.99 0.99 0.98 1.02 0.98
Arterial thrombosis 13 120 5% cr 0.79 067 0.48 132 038
Intestinal ischemia 12 11% 4% Total bilirubin 0.90 0.90 0.82 1.00 0.5
Portal cholangiopathy 12 11% 404
Total 1677 - -

McMurry H. et al, Thrombosis research 2022
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