Table 141-3 Coagulation Disorders and Hemostasis in Liver Disease

Abbreviations: DIC, disseminated intravascular coagulation; EACA, ε-aminocaproic acid.

systems. Thus, the use of factor VIIa in this setting is limited to administration of low doses given for only a limited number of injections.
Close monitoring for vascular complications is highly indicated.

Liver Disease and Thromboembolism The clinical bleeding phenotype
of hemostasis in patients with stable liver disease is often mild or even
asymptomatic. However, as the disease progresses, the hemostatic balance is less stable and more easily disturbed than in healthy individuals. Furthermore, the hemostatic balance is compromised by comorbid
complications such as infections and renal failure (Fig. 141-4). Based
on the clinical bleeding complications in patients with cirrhosis and
laboratory evidence of hypocoagulation such as a prolonged PT/aPTT,
it has long been assumed that these patients are protected against
thrombotic disease. Cumulative clinical experience, however, has
demonstrated that these patients are at risk for thrombosis, especially
those with advanced liver disease. Although hypercoagulability could
explain the occurrence of venous thrombosis, according to Virchow’s
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COAGULATION DISORDERS ASSOCIATED WITH LIVER FAILURE The liver is
central to hemostasis because it is the site of synthesis and clearance of most procoagulant and natural anticoagulant proteins and of
essential components of the fibrinolytic system. Liver failure is associated with a high risk of bleeding due to deficient synthesis of procoagulant factors and enhanced fibrinolysis.
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FV is only synthesized in the hepatocyte and inhibitor; t-PA, tissue plasminogen activator; VWF, von Willebrand factor.
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Bleeding
Portal hypertension
Esophageal varices
Thrombocytopenia
Splenomegaly
Chronic or acute DIC
Decreased synthesis of clotting factors
Hepatocyte failure
Vitamin K deficiency
Systemic fibrinolysis
DIC
Dysfibrinogenemia
Thrombosis
Decreased synthesis of coagulation inhibitors: protein C, protein S, antithrombin
Hepatocyte failure
Vitamin K deficiency (protein C, protein S)
Failure to clear activated coagulation proteins (DIC)
Dysfibrinogenemia
Iatrogenic: Transfusion of prothrombin complex concentrates
Antifibrinolytic agents: EACA, tranexamic acid

is not a vitamin K–dependent protein, reduced levels of FV may be an 739
indicator of hepatocyte failure. Normal levels of FV and low levels of
FVII suggest vitamin K deficiency. Vitamin K levels may be reduced
in patients with liver failure due to compromised storage in hepatocellular disease, changes in bile acids, or cholestasis that can diminish the
absorption of vitamin K. Replacement of vitamin K may be desirable
(10 mg given by slow intravenous injection) to improve hemostasis.
Treatment with FFP is the most effective to correct hemostasis in
patients with liver failure. Infusion of FFP (5–10 mL/kg; each bag
contains ~200 mL) is sufficient to ensure 10–20% of normal levels of
clotting factors but not correction of PT or aPTT. Even high doses
of FFP (20 mL/kg) do not correct the clotting times in all patients.
Monitoring for clinical symptoms and clotting times will determine
if repeated doses are required 8–12 h after the first infusion. Platelet
concentrates are indicated when platelet counts are <10,000–20,000/μL
to control an ongoing bleed or immediately before an invasive procedure if counts are <50,000/μL. Cryoprecipitate is indicated only when
fibrinogen levels are less than 100 mg/mL; dosing is six bags for a 70-kg
patient daily. Prothrombin complex concentrate infusion in patients
with liver failure should be avoided due to the high risk of thrombotic
complications. The safety of the use of antifibrinolytic drugs to control
bleeding in patients with liver failure is not yet well defined and should
be avoided.
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