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Rebalanced hemostasis in cirrhosis
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INR is NOT correlated with procedural bleeding in cirrhosis

Kovalic AJ et al, APT 2020



Platelet count does NOT predict bleeding in cirrhosis

Intagliata NM et al, Gastroenterology 2023



EASL guidelines

Villa E et al, JHEP 2022



Estimation of bleeding risk in cirrhosis 
undergoing procedures in Italy

Tosetti G et al, DLD 2022



• 302 patients → 173 underwent percutaneous and 129 
transjugular liver biopsy. 

• 21 bleeding episodes (7%); 20 based on ultrasonographic 
criteria, 1 on laboratory criteria. 

• None of the hemostasis tests and no item of the clinical 
questionnaire were associated with liver biopsy–related 
bleeding in the overall study group. 

• Same results percutaneous/ transjugular liver biopsy, or 
on patients with cirrhosis. 

• Pain 2 h after liver biopsy was more frequent in patients 
with liver biopsy–related bleeding.



In cirrhosis/ACLF, ROTEM was not predictive of bleeding

Campello E et al, Liver International 2021



Hemostasis in ACLF is a highly dynamic condition

Lisman T et al, JTH 2020



Toward a more comprehensive view

Zanetto A et al, JHEP 2023



Variable Odds Ratio 95% CI P-value

AKI 4.268 1.349 – 13.501 0.014

Sepsis 1.701 0.533 – 5.429 0.370

Volume removed >2L 2.424 0.741 – 7.923 0.143

AST 1.003 0.996 – 1.010 0.432

On multivariate analysis (logistic regression), the presence of AKI at time of 
paracentesis was the only independent predictor of bleeding
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Zanetto A et al, JHEP Reports 2022

Global hemostatic profiling in decompensated cirrhosis with bacterial infections

40 with infections 40 without infections 

29 reassessed at 
infections resolution

80 patients with decompensated cirrhosisThe effect of bacterial 
infections on the 

hemostatic balance in 

hospitalized patients with 

decompensated cirrhosis 

is unknown

Extensive hemostatic 
assessment including 

platelets, coagulation, and 

fibrinolysis

PLATELETS COAGULATION FIBRINOLYSIS

Bacterial infections in decompensated cirrhosis are associated with impaired whole blood platelet 
aggregation (pro-hemorrhagic) and reduced level of natural anticoagulants (pro-thrombotic), which may 

unbalance hemostasis and increase the risk of both bleeding and thrombosis
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Senzolo M et al, JHEP 2023



Relative risk, 2.05; 95% CI, 1.32–3.19; P = .001

ACLF was associated with increased risk of procedure-
related bleeding in the in the PROC-BLeeD cohort

Non bleeding
patients

(n = 1105)

Bleeding
patients
(n = 82)

P valu
e

CLF grade 0 (no ACLF) 827 (78.7) 783 (80.3) 44 (57.9) <.001

ACLF (grades 1, 2, and 
3)

224 
(21.3)

192 (19.7) 32 (42.1) <.001

ACLF grade 1 112 (10.7) 102 (10.5) 10 (13.2) .498

ACLF grade 2 84 (8.0) 67 (6.9) 17 (22.4) <.001

ACLF grade 3 28 (2.7) 23 (2.4) 5 (6.6) .022
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ETP according to the severity of anemia
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ETP according to the severity of thrombocytopenia

Anemia was associated with a more profound 
impairment in whole blood TG

Zanetto A et al, JTH 2023



Distinguish between low and high-risk procedure

Riescher-Tuczkiewicz & Rautou, CMH 2025



Antithrombotic drugs

ANTIPLATELET
1. The effect of antiplatelet drugs on procedural bleeding risk is NOT well documented.
2. Clopidogrel was associated with a higher incidence of post-procedural bleeding in the PROC-BLeeD 

prospective study (no multivariable analysis).
3. No firm conclusion.

ANTICOGULANT
1. In patients undergoing EVL, LMWH seems not associated 

with increased risk of bleeding.
2. Bleeding risk increased in patients with cirrhosis chronic 

liver disease treated with anticoagulant than in patients 
without anticoagulants.

3. Patients with platelet count <50 x109/L may be at higher 
risk. Semmler G et al, Liver Int 2021

Kundumadam S et al, Clin Transl Gastroenterol 2020
Lieber SR et al, J Clin Gastroenterol 2022



From prediction to prevention 



Transfusion with cryoprecipitate for very low fibrinogen does 
NOT affect bleeding in critically ill cirrhosis

Budnik IM et al, TH 2021



FFP does not improve thrombin generation 

5.7%

Rassi AB et al, JHEP 2019



The issue of volume overload

Author (Year) Patients Volume Target Correction

Spector 1966 11 0.6-1.8 L Quick PT >60% 72%

Gazzard 1975 30 0.9 L PT <3s cont 20%

Mannucci 1976 11 <0.7 L PT normal 36%

Williamson 1999 11 0.4 L PT normal 0%+

Youssef 2003 100 2-5 units PT <3s cont 10%°

+ very variable increase in factors; ° none with 2 units



BLEEDING TRANSFUSIONS WITH FFP

DILUTION ON 
PLATELET AND 
FIBRINOGEN

HYPOCALCEMIA, 
HYPOTHERMIA

INCREASED CVP AND 
PORTAL VEIN 

PRESSURE

Dilutional coagulopathy



Recommendations of selected societies for correction of 
coagulation tests prior to high-risk procedures in cirrhosis

Rautou PT et al, CGH 2023



Northup P et al, AASLD Practice Guidance HEPATOLOGY 2020
Villa E et al, EASL CPG JHEP 2022

Optimize patient conditions before procedures



Biswas S et al, JVIR 2024





Management of antithrombotic drugs in the 
periprocedural period in patients with cirrhosis

Riescher-Tuczkiewicz & Rautou, CMH 2025



In patients with cirrhosis undergoing invasive procedures, 
correction of a prolonged INR with FFP is not recommended 
to decrease the rate of procedure-related clinically relevant 
bleeding (LoE 2, strong recommendation).

In patients with cirrhosis undergoing invasive procedures, 
routine use of PCCs to decrease the rate of procedure-
related clinically relevant bleeding is discouraged (LoE 3, 
weak recommendation).

In patients with cirrhosis undergoing invasive procedures, 
routine use of tranexamic acid to decrease the rate of 
procedure-related clinically relevant bleeding is discouraged 
(LoE 4, weak recommendation).

In patients with cirrhosis undergoing invasive procedures, 
routine correction of fibrinogen deficiency to decrease the 
rate of procedure-related clinically relevant bleeding is 
discouraged (LoE 4, strong recommendation).

Infusion of platelet concentrates or use of TPO-R agonists 
is not recommended when platelet count is above 50 × 
109/L or when bleeding can be treated by local haemostasis 
(LoE 3/4, strong recommendation). 

In patients undergoing high-risk procedures in whom local 
haemostasis is not possible and platelet count is between 
20 × 109 /L and 50 × 109 /L infusion of platelet concentrates, 
or TPO-R agonists should not be routinely performed but 
may be considered on a case-by-case basis (LoE 3/4, 
strong recommendation). 

In patients undergoing high-risk procedures in whom local 
haemostasis is not possible and platelet count is very low 
(20 x 109/L), infusion of platelet concentrates or TPO-R 
agonists should be considered on a case-by-case basis 
(LoE 3/4, strong recommendation).

Villa E et al, EASL CPG JHEP 2022

Hemostatic prophylaxis is NOT recommended/discouraged



Predicting bleeding does necessarily mean that 
we will be able to avoid these bleeding…

But we suggest it remains importanto to:

• Optimize patient management, especially in acute settings. 

• Guide tailored interventions, 

• Optimize procedural planning,

• Facilitate alternative strategies for invasive procedures

• Support patient awareness and informed consent.

Lisman T, JHEP 2025
Zanetto A et al, JHEP 2025



Take home messages

1. Prediction of procedure-related bleeding in cirrhosis remains 
challenging. 

2. Comprehensive assessment including liver and non-liver related 
factors is key.

3. Further research is needed to understand how to move from 
prediction to prevention. 
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