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From dysbiosis to endothelial dysfunction and immunothrombosis
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* Mechanisms linking the gut and coagulation
» Endothelial activation as the most consistent signal
* Beyond PVT

 NETs and immunothrombosis as an additional layer



Rebalanced but unstable hemostasis in cirrhosis
Inflammatory signals can shift the balance toward thrombosis or bleeding

Coagulation
balance
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Clinical event:
A e.g. HCC
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Clinical event:
e.g. infection, uremia,
bleeding, ACLF,
anemia (Hct<25%)

A Albillos own elaboration
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The gut-liver axis in cirrhosis: the upstream event %é% Universidad
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Dysbiosis, barrier dysfunction and bacterial translocation expose

the liver to gut-derived microbial signals
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Endothelial activacion in cirrhosis: vVWF and factor VIl
Markers of endothelial activation, inflammation and vascular stress

vWF-Ag and LBP
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vWF and portal hypertension in cirrhosis 1] Universidad
Correlates with HVPG and helps identify CSPH

AUC of vWF-Ag and VITRO
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Portal-to-peripheral gradient: evidence of a gut-derived vascular signal £2% Universidad

Portal blood is enriched in LPS and and associated with greater endothelial activation than peripheral“%"@b'ffi'dlﬁfi‘}calé

20 patients with cirrhosis who underwent TIPS
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PVT: first level of evidence
Greater portal-to-peripheral gradients and distinct portal microbial signatures in PVT 4! i

28 patients with cirrhosis who underwent TIPS
12 with PVT, 16 w/o PVT
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PVT: second level of evidence — NETs, hypercoagulability, endotoxin
Supports biological plausibility, but remains associative

Serum NETs markers

72 patients with cirrhosis who underwent TIPS

28 with PVT, 44 w/o PVT

75% involving the main trunk

Serum Endotoxin
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Correlation between endotoxin
and NETs and TAT

TF Endotoxin

Rs p Value Rs p Value

0.8045 <0.0001 0.8910 <0.0001

0.8297 <0.0001 0.9584 <0.0001

0.8834 <0.0001 0.9425 <0.0001

0.9704 <0.0001 0.7581 <0.0001

0.8867 <0.0001 0.7203 <0.0001

0.0899 0.6495 0.0967 0.6247

D-dimer

Y Xing et al, J Clin Lab Anal 2022



PVT: third level of evidence — probably more related to cirrhosis seveiv
PVT is likely a downstream phenotype of advanced portal hypertensive disea

369 cirrhotic patients, f-up 48 = 27 months

PVT in 29 patients

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

No differences of inflammatory,
coagulation and NETs markers

F Turon et al. JHEP 2021

Portal-to-peripheral gradient
of inflammation and vWF

51 patients with cirrhosis who underwent TIPS
5 with occlusive PVT
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Shannon diversity in
patients with cirrhosis
w and w/o PVT

Kruskal-Walis, p=1.3x10™
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RR Aleksandrova et al. J Thromb Hemost 2025
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A mechanistic bridge between innate immunity and thrombosis 1] Universidad
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NET formation as a driver of sinusoidal microvascular thrombosis

and fibrosis in congestive hepatopathy
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Congestive hepatopathy model
by partial ligation of the suprahepatic IVC

* Mechanical stretch — CXCL1 secretion by LSECs — recruitment of neutrophils
— NET formation — sinusoidal microvascular thrombosis and fibrosis

* Prevention of NET formation by Pad4 knockout or sivelestat:
« Congestive hepatopathy:
| sinusoidal MPO, | sinusoidal fibrin, | fibrosis
« BDL model:
} sinusoidal MPO, | sinusoidal fibrin, = fibrosis

MB Hilscher et al. Gastroenterology 2019
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NETs in a preclinical model of cirrhosis

Rats with CCl, cirrhosis and ascites treated with GSK484 (Pad4 inhibitor) ip for 2 weeks
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Enoxaparin reduces NETSs in a preclinical model of cirrhosis, 448 Universidad
but broader vascular effects 0% de Alcals

Rats with CCl, cirrhosis and ascites treated with enoxaparin sc for 2 weeks

| Plasma dsDNA
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cell-free DNA, pg/mL

NETs in cACLD vs. stable dACLD: Undd
what human data actually show 208 de Aleal

70 patients with compensated cirrhosis
124 patients with stable decompensated cirrhosis

Cell-free DNA in plasma MPO-DNA in plasma
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L Balcar et al. Liv Int 2025



NETs in acute decompensation and ACLF:
what human data actually show

52 patients with acute decompensation (AD) of cirrhosis
57 patients with ACLF on admission

40 healthy controls.

Related to 30-day survival
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» Endothelial dysfunction/activation is the strongest signal linking the
gut—liver axis and coagulation in cirrhosis

* Portal inflammatory enrichment is real, but not specific to PVT

* NETs are biologically compelling, but context-dependent

* In stable dACLD, human evidence for a major NET-driven effect is limited
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