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Changes in liver disease hemostasis
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RISK FACTORS

Dehydration

Malignancy

Renal failure

Surgery

Blood stasis

Infection

Medications

Portal hypertension

• Risk factors: slow blood flow
in splanchnic system,
hypercoagulation, endotoxemia
and endothelial injury

• Esophageal or
gastric variceal
bleeding
• Portal
hypertension
gastropathy

Dysfibrinogenemia

LaPlace’s Law

Pressure driven bleeding

Peripheral venous
thromboembolism

Procedure-related
• Mechanical injury vs.
hemostatic failure

• Risk factors: restricted mobility,
frequent hospitalizations,
decreased use of prophylaxis,
hypercoagulable state

• Prophylaxis vs. rescue
measures
• Risk dependent on patient
factors and type
of procedure

• Prevention and treatment
understudied
• Anticoagulation studies limited

Mucosal and
delayed bleeding

Intrahepatic thrombosis
• Concept of parenchymal extinction:
organ atrophy

• Hyperfibrinolysis, accelerated
intravascular coagulation and
fibrinolysis (AICF),
rarely true disseminated
intravascular coagulation (DIC)

• Micro and macroscopic intrahepatic
thrombosis at sinusoidal level
• Type of ischemic injury and stellate
cell activation

• Often multifactorial

• Potential role of anticoagulation
supported in limited clinical and
animal studies

• Challenging to define with
current laboratory testing

CLOTTING

BLEEDING

ANTICOAGULANT THERAPIES
• Unfractionated heparin
• Low molecular weight heparin (LMWH)
• Warfarin

Procedures

• Ectopic varices

• Screening and surveillance
in high risk populations

Thrombus

Inflammation

Portal vein thrombosis

• Treatment with medical vs.
mechanical approach

Embolus

Alcohol

PRO-HEMOSTATIC THERAPIES
• Endoscopic and portal hypertension
lowering maneuvers
• Factor replacement (e.g. fibrinogen, blood products,

• Direct oral anticoagulants
• Antiplatelet therapy
• Mechanical thrombectomy

prothrombin complex concentrates [PCC])

• Blood transfusion (hematocrit
influences platelet flow)

• Anti-fibrinolytics
• Thrombopoietin (TPO) receptor
agonists

LABORATORY TESTING OF THE COAGULATION SYSTEM IN LIVER DISEASE
Conventional parameters
o Platelet level
o Prothrombin time
o International normalized ratio (INR)
o Partial thromboplastin time (PTT)
o Fibrinogen

Global coagulation assay
o Viscoelastic testing
• Thromboelastography (TEG)
• Rotational thromboelastometry (ROTEM)
o Thrombin assay
• Thrombin generation assay with
thrombomodulin

Fibrinolysis assays
o Viscoelastic testing
• TEG-clot lysis
• ROTEM-maximal lysis (APTEM testing)
o Euglobulin clot lysis time
o Alpha-2 antiplasmin level
o Plasminogen activation-inhibitor type 1 (PAI-1)
o D-dimer (limited value in cirrhosis)
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The hemostatic pathways in patients with chronic liver disease are
directly affected by disease progression and hepatic decompensation.
While historically considered to be “auto-anticoagulated” because of an
inherent reduction of prothrombotic proteins and thrombocytopenia,
evidence now firmly supports a new paradigm recognizing that both
anti- and procoagulant pathways are altered, resulting in a fragile but
re-balanced coagulation system that sometimes favors thrombosis.1,2
Important alterations in advancing liver disease include decreased
protein C and anti-thrombin, and increased endothelial-derived von
Willebrand factor and factor VIII that counterbalance the acquired deficiencies in the procoagulant pathways.3,4 The fibrinolytic system that
regulates clot remodeling and breakdown is also affected by liver disease
in both pro- and anti-fibrinolytic directions, thus striking a precarious
balance that may tilt towards thrombosis or accelerated fibrinolysis,
leading to diffused mucosal and puncture wound bleeding.5 Bleeding
related to portal hypertension and vessel rupture is governed more by
forces arising from wall tension, rather than from hemostatic pathways.
Patients with cirrhosis may develop either bleeding or thrombosis,
the origins of which often remain unrecognized.6 Consequently, an
essential goal of clinical research in this field is to develop methods to
predict these clinical outcomes and thereby intervene to mitigate risk
and to optimize rescue approaches when needed. Currently, no assay
can capture the nuances and counterbalanced aspects of the system
in vivo. Approaching hemostatic issues in liver disease often requires
careful assessment tailored to the specific patient and clinical scenario.
The treatment of bleeding in liver disease, both prophylatic and therapeutic, is evolving.7 Clinicians now recognize the
paradoxical risk of over-transfusion during variceal bleeding imposes, via
increases in portal pressure and the futility in using fresh frozen
plasma, toward an arbitrary reduction in international normalized
ratio. While evidence is emerging that the use of global coagulation tests, such as viscoelastic tests, prior to procedures may reduce
the use of transfusion products, prospective studies with control
arms are now needed.8–10 Microthrombotic events at the sinusoidal
level may play a role in liver fibrosis and disease progression (organ
atrophy).11 Recent evidence supports the use of thromboprophylaxis with low molecular weight heparin to prevent portal vein
thrombosis and also decrease the risk of hepatic decompensation.12
Many risk factors can tip the balance of coagulation in
patients with liver disease. Our clinical knowledge of how the
coagulation system responds to these extrinsic and intrinsic
factors has been enriched by important work and discoveries over
the last 15 years. However, further work is still needed both at the
bench and at the bedside to bridge the current knowledge gaps.
© 2017 European Association for the Study of the Liver. Published by
Elsevier B.V. All rights reserved.
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