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LEARNING OBJECTIVES
Review the pathophysiology of hemostatic changes in liver 
disease

Describe the limitations of conventional coagulation tests in 
predicting bleeding risk in this patient population

Evaluate the available evidence on transfusion thresholds for 
patients with liver disease and peri-procedural management





Which of the following best describes hemostasis 
in compensated cirrhosis?
A. Patients have a predominantly thrombotic  phenotype due to a 

reduction in natural anticoagulants
B. Patients have a predominantly bleeding  phenotype due to a 

reduction in coagulation factors
C. There is a rebalanced hemostasis with a concurrent risk of 

bleeding and thrombosis
D. Fibrinolysis is normal in compensated cirrhosis



Primary Hemostasis

ORBCoN, Bloody Easy Coagulation Simplified, second edition Handbook



Secondary Hemostasis (Coagulation)

ORBCoN, Bloody Easy Coagulation Simplified, second edition Handbook



Fibrinolysis

ORBCoN, Bloody Easy Coagulation Simplified, second edition Handbook



Thrombocytopenia of Liver Disease

Lim H., Cuker A., Thrombocytopenia and liver disease: pathophysiology and periprocedural management, Hematology Am Soc Hematol Educ Program, 2022, 
Figure 1.



Primary Hemostasis

Kujovich, J. L. Coagulopathy in liver disease: a balancing act. Hematology. American Society of Hematology. Education Program, 2015, Figure 2



Secondary Hemostasis (Coagulation)

Kujovich, J. L. Coagulopathy in liver disease: a balancing act. Hematology. American Society of Hematology. Education Program, 2015, Figure 2



Fibrinolysis

Kujovich, J. L. Coagulopathy in liver disease: a balancing act. Hematology. American Society of Hematology. Education Program, 2015, Figure 2



Rebalanced Hemostasis of Liver Disease

Lisman T., How to assess hemostasis in patients with severe liver disease, Hematology Am Soc Hematol Educ Program, 2023, Figure 1.
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B. Patients have a predominantly bleeding  phenotype due to a 
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Which of the following is correct with regards 
to laboratory testing in patients with cirrhosis?
A. The aPTT is the best test to assess bleeding risk in patients with 

cirrhosis
B. Bleeding risk correlates directly with the degree of INR elevation
C. Bleeding risk correlates directly with the platelet count
D. The INR and aPTT do not reliably predict bleeding in patients 

with cirrhosis
E. Measuring individual factor levels provides a more accurate 

assessment of bleeding risk than the INR or aPTT in patients 
with cirrhosis





PT/INR and aPTT

Fibrin 
clot

ORBCoN, Bloody Easy Coagulation Simplified, second edition Handbook



Limitations of PT/INR and aPTT in Liver 
Disease

•  Evaluates factors 7, 5, 10, prothrombin, and fibrinogen
• Does not assess anticoagulant proteins
• Reflects synthetic capacity of the liver, not hemostatic 

statePT/INR

•  Evaluates prekallikrein, high-molecular weight 
kininogen, factors 12, 11, 9, 8, 5, 10, prothrombin, and 
fibrinogen

• Typically only mildly prolonged due to factor 8 elevation
• Does not assess anticoagulants and is not reflective of 

hemostatic state

aPTT
Lisman T., How to assess hemostasis in patients with severe liver disease, Hematology Am Soc Hematol Educ Program, 2023, Figure 1.





INR and Periprocedural Bleeding in Patients 
with Cirrhosis

• Systematic review and meta-analysis of 29 studies including 13, 276 
patients with cirrhosis undergoing procedures*

• No significant association between periprocedural bleeding and 
pre-procedural INR [pooled OR 1.52; 95% CI 0.99, 2.33; p=0.06]

• No significant difference in mean INR upon comparison of 
patients who did or did not have periprocedural bleeding [pooled 
mean difference 0.05; 95% CI −0.03, 0.13; P = 0.23]

*Procedures included: liver biopsy (percutaneous and transjugular), renal biopsy, 
endoscopic variceal ligation, paracentesis, cardiac cath, OGD, colonoscopy +/-
polypectomy, dental procedures, CV cannulation)

Kovalic, Alexander et al.  Alimentary pharmacology & therapeutics vol. 52,8 
(2020): 1298-1310.
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Which of the following represents the most 
appropriate use of plasma?
A. A patient with cirrhosis who develops significant bleeding 

following a percutaneous liver biopsy, INR 2.2.
B.  A patient with cirrhosis with an INR of 2.5 admitted with hepatic 

encephalopathy
C.  A patient with cirrhosis with an INR of 2.1 about to undergo a 

paracentesis
D. A patient with cirrhosis on warfarin for atrial fibrillation admitted 

with a subdural hematoma and an INR of 3.2
E. All of the above



A patient with cirrhosis has an upper GI bleed, 
suspected to be variceal bleeding. They are 
hemodynamically stable. Which of the following is 
correct?
A. Transfuse RBCs to target Hb > 60 g/L
B. Transfuse RBCs to target Hb > 70 g/L
C. Transfuse RBCs to target Hb > 80 g/L
D. Transfuse RBCs to target Hb > 90 g/L
E. Start with Tranexamic Acid 1g IV before any transfusion 

support



Plasma



Transfusible Plasma Inventory (CBS)
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Ontario 
Plasma 

Utilization

Gabarin, Nadia et al. Transfusion vol. 65,10 (2025): 1839-1850.



Appropriateness- Pre- Transfusion INR

18% of plasma transfusion 
events did not have a pre-
transfusion INR

36% of plasma transfusion 
events were for a pre-
transfusion INR <1.8 in the 
overall cohort

Gabarin, Nadia et al. Transfusion vol. 65,10 (2025): 1839-1850.



Impact of Plasma on INR



Plasma can be harmful

*TRALI risk mitigated by SD plasma

• TACO and TRALI are the leading causes of transfusion associated 
mortality

• Plasma has higher risk of both TACO and TRALI compared to other 
blood products1

• TRALI risk is 7x higher with frrozen plasma, compared to RBCs*
• TACO risk is higher with plasma
• Unnecessary plasma transfusions pose costs to the healthcare system 

and challenges to the plasma supply chain
o Cost of plasma is $409.62 per unit and $1,608.37 per patient transfused
o Annual revenue loss due to unnecessary plasma transfusions in Canada in 2017 

estimated to be $1.7 million2

1. Transfusion. 2009;49(3):440-52.
2. Blood. 2018;132(Suppl 1):5083
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Red Blood Cells



RBC Transfusion in 
Upper GI Bleeding

• Villanueva et al 2013 NEJM RCT- 921 
patients with severe acute upper GIB 
assigned to restrictive (< 70 g/L) vs 
liberal (<90 g/L) transfusion arms

• 31% of participants with cirrhosis
• Patients with massive exsanguinating 

bleeding, recent ACS, recent stroke 
excluded

Villanueva, Càndid et al. NEJM vol. 368,1 (2013): 11-21.



"For hospitalized adult patients who are hemodynamically stable, the 
international panel recommends a restrictive RBC transfusion 
strategy in which the transfusion is considered when the hemoglobin 
concentration is less than 7 g/dL (strong recommendation, moderate 
certainty evidence)."

Carson, Jeffrey L et al. JAMA vol. 330,19 (2023): 1892-1902.



Patient Blood Management

o Identify iron deficiency 
and replete with iron 
supplementation

o Address B12/folate 
deficiency when present

o Address source of 
bleeding with local 
measures

o Avoid unnecessary 
phlebotomy

o Restrictive transfusion 
thresholds

A Shah, Strategies to minimize intraoperative blood loss during major surgery, British Journal of Surgery, Volume 107, Issue 2, January 2020, P. e26–e38,



A patient with cirrhosis has an upper GI bleed, 
suspected to be variceal bleeding. They are 
hemodynamically stable. Which of the following is 
correct?
A. Transfuse RBCs to target Hb > 60 g/L
B. Transfuse RBCs to target Hb > 70 g/L
C. Transfuse RBCs to target Hb > 80 g/L
D. Transfuse RBCs to target Hb > 90 g/L
E. Start with Tranexamic Acid 1g IV before any transfusion 

support



Periprocedural 
Management



Lara N. Roberts, How to manage hemostasis in patients with liver disease during interventions, Hematology Am Soc Hematol Educ Program, 2023







Patel I. et al. Society of Interventional Radiology Consensus Guidelines 2019



AASLD Guidelines 2020



AASLD Guideline 2020

Northup P. et al. American Association for the Study of Liver Diseases Guidelines 2020 Hepatology



AASLD Guidelines 2020

Northup P. et al. American Association for the Study of Liver Diseases Guidelines 2020 Hepatology



AASLD Guidelines 2020

Northup P. et al. American Association for the Study of Liver Diseases Guidelines 2020 Hepatology



AASLD Guidelines 2020

Northup P. et al. American Association for the Study of Liver Diseases Guidelines 2020 Hepatology



AASLD Guidelines 2020

Northup P. et al. American Association for the Study of Liver Diseases Guidelines 2020 Hepatology



British Society for Hematology





Other Therapies



Tranexamic Acid (TXA)
HALT-IT Trial:
• International multicentre RCT 

evaluating TXA  vs placebo in 
patients with upper and lower GI 
bleeding (n= 12 009)

• Primary outcome death due to 
bleeding

• TXA did not reduce death from 
GI bleeding (RR 0.99, 95% CI 
0.82–1.18) but was associated 
with an increased risk of VTE 
(1.85, 1.5–2.98) and seizures 
(1.73, 1.03–2.93).

Devereaux, P J et al. Tranexamic Acid in Patients Undergoing Noncardiac 
Surgery. NEJM vol. 386,21 (2022): 1986-1997

HALT-IT Trial Collaborators. Effects of a high-dose 24-h infusion of tranexamic acid on death and thromboembolic events in patients with acute gastrointestinal 
bleeding (HALT-IT): an international randomised, double-blind, placebo-controlled trial. Lancet vol. 395,10241 (2020): 1927-1936.



Tranexamic Acid
HALT-IT Trial:
• 42% of patients in the trial had 

suspected variceal bleeding 
due to liver disease

• In an exploratory subgroup 
analysis, the risk of VTE was 
higher in these patients
oAcutely ill patients with 

cirrhosis have a mixed 
fibrinolytic phenotype

• Hypofibrinolysis in context of 
critical illness may explain 
↑VTE

Devereaux, P J et al. Tranexamic Acid in Patients Undergoing Noncardiac 
Surgery. NEJM vol. 386,21 (2022): 1986-1997

HALT-IT Trial Collaborators. Effects of a high-dose 24-h infusion of tranexamic acid on death and thromboembolic events in patients with acute gastrointestinal 
bleeding (HALT-IT): an international randomised, double-blind, placebo-controlled trial. Lancet vol. 395,10241 (2020): 1927-1936.



Vitamin K

• No evidence that routine use of 
Vitamin K to correct coagulopathy of 
liver disease is beneficial

• May play a role if there are concurrent 
risk factors for Vitamin K deficiency:
o Cholestasis
oMalnutrition
oBroad-spectrum antibiotics



Prothrombin Complex Concentrate (PCC)

o2022 systematic review evaluating PCC versus plasma for preprocedural 
management of liver disease coagulopathy

o9 studies included, no RCTs comparing PCC and plasma identified , most 
studies small sample size (n<30)

oPCC appeared to have slightly better INR correction; major and minor 
bleeding unchanged

oVolume overload reported in plasma arm
oRare thrombotic events in PCC arm
o Insufficient data to draw conclusions; high quality RCT evidence is 

needed

Evans, Christina R et al. Prophylactic fresh frozen plasma versus prothrombin complex concentrate for preprocedural management of the coagulopathy of 
liver disease: A systematic review. Research and practice in thrombosis and haemostasis vol. 6,4 e12724. 22 May. 2022



Summary

oHemostasis is rebalanced in chronic liver disease
o INR, aPTT, and platelet count are poor predictors of bleeding in this patient 

population
o Treat the patient, not the lab abnormality
oPlasma is not indicated to treat an elevated INR in the absence of bleeding 

or a planned procedure
oUse restrictive transfusion thresholds and remember PBM principles 
oAdjuncts (TXA, vitamin K, PCC) have a limited role here



Thank you!
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