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Abstract. Liver cirrhosis is a chronic and progressive condition marked by fibrosis and 

nodular regeneration of hepatic tissue, ultimately leading to hepatic failure. Besides the direct 

effects on liver structure and function, cirrhosis has systemic implications, particularly in 

hematological homeostasis. Hematological abnormalities are frequently observed in cirrhotic 

patients and may serve as markers of disease progression and complications. This article 

provides a comprehensive overview of hematological disturbances in liver cirrhosis, their 

underlying mechanisms, diagnostic tools, and clinical relevance in patient management. 

Keywords: structure, chronic viral hepatitis, the synthesis of clotting factors, non-

alcoholic steatohepatitis (NASH), synthetic. 

ГЕМАТОЛОГИЧЕСКИЕ ИССЛЕДОВАНИЯ ПРИ ЦИРРОЗЕ ПЕЧЕНИ 

Аннотация. Цирроз печени — хроническое и прогрессирующее заболевание, 

характеризующееся фиброзом и узелковой регенерацией печеночной ткани, что в 

конечном итоге приводит к печеночной недостаточности. Помимо прямого воздействия 

на структуру и функцию печени, цирроз имеет системные последствия, особенно в 

гематологическом гомеостазе. Гематологические нарушения часто наблюдаются у 

пациентов с циррозом и могут служить маркерами прогрессирования заболевания и 

осложнений. В этой статье представлен всесторонний обзор гематологических 

нарушений при циррозе печени, их основных механизмов, диагностических инструментов 

и клинической значимости в лечении пациентов. 

Ключевые слова: структура, хронический вирусный гепатит, синтез факторов 

свертывания, неалкогольный стеатогепатит (НАСГ), синтетический. 

 

Introduction 

Liver cirrhosis constitutes the final and irreversible phase of various chronic liver 

diseases, including alcoholic liver disease, chronic viral hepatitis, non-alcoholic steatohepatitis 

(NASH), and autoimmune hepatitis. As the disease progresses, normal hepatic architecture is 

replaced by fibrous tissue and regenerative nodules, severely impairing the liver’s ability to 

perform essential metabolic, synthetic, and detoxifying functions. 

The hematological system is particularly sensitive to changes in liver function. The liver 

plays a crucial role in hematopoiesis, iron storage, the synthesis of clotting factors, and 

regulation of platelet production through thrombopoietin. Consequently, liver dysfunction results 
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in a broad range of hematological abnormalities that include anemia, thrombocytopenia, 

leukopenia, and coagulopathies. Recognizing and managing these complications is fundamental 

to the treatment of patients with cirrhosis. 

1. Anemia in Liver Cirrhosis 

Anemia affects approximately 75% of patients with decompensated cirrhosis and can 

significantly impact quality of life and clinical outcomes. The pathogenesis of anemia in 

cirrhosis is multifactorial and includes: 

Chronic gastrointestinal bleeding, particularly from esophageal and gastric varices, 

portal hypertensive gastropathy, or hemorrhoids. 

Hypersplenism, which results in the increased destruction of erythrocytes due to 

splenomegaly and blood cell sequestration. 

Nutritional deficiencies, such as iron, folate, and vitamin B12, which are common in 

alcoholics and malnourished individuals. 

Bone marrow suppression due to alcohol toxicity or chronic inflammation. 

Hemolytic anemia, such as spur cell anemia in advanced liver disease, where altered 

lipid metabolism changes the erythrocyte membrane. 

Clinically, anemia may be asymptomatic or present with fatigue, pallor, and reduced 

exercise tolerance. Laboratory evaluation includes complete blood count (CBC), reticulocyte 

count, iron studies, and vitamin levels. Treatment is based on the underlying cause: iron or 

vitamin supplementation, blood transfusions, or control of variceal bleeding. 

2. Thrombocytopenia 

Thrombocytopenia is one of the earliest and most consistent hematologic findings in liver 

cirrhosis. Platelet counts often drop below 150,000/μL, and severe thrombocytopenia 

(<50,000/μL) is observed in advanced stages. 

Etiology: 

Splenic sequestration due to portal hypertension results in pooling and destruction of 

platelets. 

Decreased hepatic production of thrombopoietin (TPO), a key regulator of platelet 

production. 

Bone marrow suppression by alcohol or infections (e.g., hepatitis C virus). 

Autoimmune mechanisms, including the presence of antiplatelet antibodies in some 

cirrhotic patients. 

Clinical significance: 

Thrombocytopenia increases the risk of spontaneous mucosal bleeding, complicates 

invasive diagnostic or therapeutic procedures (e.g., liver biopsy, paracentesis), and may delay 
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antiviral or chemotherapy treatments. In cases of severe thrombocytopenia, platelet transfusions 

or thrombopoietin receptor agonists (e.g., eltrombopag, avatrombopag) may be required. 

3. Leukopenia 

Leukopenia, particularly neutropenia, is often seen in cirrhosis, particularly in the context 

of hypersplenism. While mild leukopenia may be asymptomatic, significant reductions can 

impair host defense mechanisms and increase susceptibility to infections such as spontaneous 

bacterial peritonitis (SBP), pneumonia, and urinary tract infections. 

In cirrhotic patients with leukopenia, clinicians should remain vigilant for signs of sepsis, 

especially in hospitalized or immunocompromised individuals. Management includes infection 

prophylaxis (e.g., norfloxacin in SBP prevention) and addressing splenomegaly or bone marrow 

suppression. 

4. Coagulopathy and Hemostatic Imbalance 

The liver is the primary site for the synthesis of most coagulation factors (except factor 

VIII and von Willebrand factor). In cirrhosis, impaired hepatic synthetic function results in: 

Reduced levels of clotting factors (factors II, V, VII, IX, and X). 

Diminished synthesis of anticoagulant proteins (antithrombin, protein C, and protein 

S). 

Prolonged prothrombin time (PT) and elevated international normalized ratio 

(INR). 

Historically, cirrhosis was viewed as a hypocoagulable state. However, recent studies 

show that patients may also have a prothrombotic tendency, particularly due to elevated levels 

of factor VIII and reduced levels of natural anticoagulants. As a result, cirrhosis is now 

considered a “rebalanced” hemostatic state, where both bleeding and thrombosis can occur. 

Clinical implications: 

Increased risk of gastrointestinal bleeding and hemorrhagic complications. 

Paradoxically, risk of portal vein thrombosis or deep vein thrombosis. 

Routine use of fresh frozen plasma (FFP) for prophylactic correction of INR is not 

recommended unless active bleeding is present or procedures are planned. 

5. Diagnostic Tools and Laboratory Assessment 

Thorough hematologic evaluation is critical in all cirrhotic patients. Recommended tests 

include: 

CBC: to assess for anemia, leukopenia, and thrombocytopenia. 

Peripheral blood smear: may show spur cells, macrocytosis, or evidence of hemolysis. 

Iron studies: serum iron, ferritin, transferrin saturation. 

Vitamin B12 and folate levels. 
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Coagulation profile: PT, INR, activated partial thromboplastin time (aPTT), fibrinogen. 

Thrombopoietin levels (if available). 

Liver and spleen ultrasound: to assess for splenomegaly and portal hypertension. 

Bone marrow biopsy: indicated if pancytopenia or hematological malignancy is 

suspected. 

6. Therapeutic Considerations 

Treatment of hematologic abnormalities in cirrhosis is based on etiology and severity: 

Anemia: iron supplementation (oral or IV), erythropoiesis-stimulating agents (rarely), 

blood transfusions, and control of bleeding sources. 

Thrombocytopenia: platelet transfusions, TPO receptor agonists, splenectomy in 

refractory cases (rare). 

Leukopenia: infection prophylaxis, granulocyte colony-stimulating factor (G-CSF) in 

select cases. 

Coagulopathy: vitamin K (if deficiency is suspected), FFP for active bleeding, 

antifibrinolytics, or anticoagulation therapy if thrombosis is present. 

Importantly, liver transplantation remains the definitive treatment for end-stage liver 

disease and can reverse many of the hematological abnormalities over time. 

Conclusion 

Hematological disturbances are common in patients with liver cirrhosis and reflect 

complex pathophysiological processes involving hypersplenism, impaired liver synthesis, 

nutritional deficiencies, and altered bone marrow function. These abnormalities not only 

contribute to the morbidity and mortality of cirrhosis but also influence treatment strategies and 

prognosis. 

Comprehensive hematological assessment should be incorporated into the routine 

evaluation of cirrhotic patients. Understanding the dynamic balance between bleeding and 

thrombosis, recognizing the risk of infection due to leukopenia, and identifying correctable 

causes of anemia are essential for effective clinical management. Interdisciplinary collaboration 

among hepatologists, hematologists, and critical care specialists is vital to optimize patient 

outcomes. 
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