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Abstract:
Background: Liver cirrhosis is a chronic, progressive disorder that gradually reshapes the liver’'s architecture
through fibrosis and nodule formation. Alongside the well-known complications of portal hypertension and
hepatic failure, patients often exhibit significant hematological abnormalities, most commonly anemia,
leukopenia, and thrombocytopenia. These changes arise from mechanisms such as hypersplenism, nutritional
deficiencies, and altered marrow activity. This study aimed to describe these hematological profiles in cirrhotic
patients and to assess how they relate to the severity of liver disease.
Methods: We conducted a hospital-based cross-sectional study involving 50 patients with established cirrhosis at
Dr. B. R. Ambedkar Medical College and Hospital over a six-month period. Each participant underwent a detailed
clinical assessment, routine laboratory investigations, and imaging. Disease severity was graded using both Child-
Pugh and MELD scoring systems.
Results: Anemia was found in 82% of cases, thrombocytopenia in 68%, and leukopenia in 36%. Normocytic
normochromic anemia predominated. Thrombocytopenia showed a strong association with splenomegaly
(p<0.01). Higher MELD scores corresponded to more severe cytopenias, with Child-Pugh Class C patients
demonstrating the greatest hematological impairment.
Conclusion: Blood count abnormalities are common in cirrhosis and parallel disease severity. Identifying and
managing these changes early can help improve outcomes, particularly when used to guide interventions and risk
assessment.
Keywords: Liver cirrhosis, hematological abnormalities, anemia, thrombocytopenia, leukopenia, hypersplenism,
Child-Pugh score, MELD score, splenomegaly, cytopenias, blood count abnormalities.
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Introduction enlargement, leading to cell sequestration and destruction
Cirrhosis represents the end stage of many chronic liver (hypersplenism). Nutritional deficiencies, gastrointestinal
disorders and is marked by diffuse fibrosis and regenerative bleeding, bone marrow suppression, and chronic
nodules that disrupt normal hepatic structure. Its inflammation further contribute to anemia, leukopenia, and
complications  being  portal  hypertension, ascites, thrombocytopenia.

encephalopathy, coagulopathy, and hematological changes Anemia may arise from occult bleeding, iron and vitamin
can affect nearly every system. Yet, while bleeding deficiencies, or hemolysis. Reduced leukocyte counts
tendencies and coagulation defects receive attention, increase infection risk, and thrombocytopenia complicates
routine blood cell abnormalities are often overlooked invasive procedures. Understanding these abnormalities,
despite their clinical importance. particularly in settings with limited access to advanced care,
The liver’s role extends beyond metabolism; it produces like many regions in India, can improve patient management.
thrombopoietin, regulates iron, and influences marrow Our study was designed to characterize these hematological
activity. In cirrhosis, portal hypertension fosters splenic patterns and assess how they correlate with disease severity.
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Materials and Methods

This observational cross-sectional study was performed in
the Department of Medicine, Dr. B. R. Ambedkar Medical
College and Hospital, Bengaluru, between June and
December 2025. Ethical clearance was obtained, and all
patients provided informed consent.

Inclusion criteria

Adults (218 years) diagnosed with cirrhosis based on clinical
features, biochemical tests, and imaging. Typical indicators
included ascites, variceal bleeding, altered LFTs, and
ultrasound findings of a nodular liver with signs of portal
hypertension.

Exclusion criteria

Patients with known hematological malignancies, aplastic
anemia, myelodysplastic syndromes, HIV infection, chronic
kidney disease, or those undergoing chemotherapy or
radiotherapy were excluded to avoid confounding effects.

Clinical assessment:

A detailed history included fatigue, jaundice, bleeding
episodes, abdominal distension, encephalopathy, alcohol
intake, viral hepatitis status, and comorbid illnesses. Physical
examination documented vital signs, stigmata of chronic liver

disease, ascites, splenomegaly, and neurological status.

Laboratory and imaging workup

e Complete blood count and peripheral smear

e  Reticulocyte count

Coagulation profile (PT, INR)

Liver and renal function tests

Viral markers for HBV and HCV

e  Serum iron studies (in selected cases)

e Abdominal ultrasound for liver morphology, spleen size,
ascites, and portal vein diameter

Child-Pugh and MELD scores were calculated for each
patient. Data were analyzed using SPSS v25; correlations
were tested using Pearson’s coefficient, with p<0.05
considered significant.

Results

Among the 50 patients, 72% were male (n=36) and 28%
female (n=14), with a mean age of 49.2 + 10.6 years. The
largest proportion (41-60 years) reflected the typical age
group for advanced cirrhosis. Alcoholic liver disease was the
leading cause (62%), followed by viral hepatitis (26%) and
NAFLD (12%).
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Fig 1: Prevalence of Clinical Symptoms in Cirrhotic Patients

Clinical features

Fatigue was most common (78%), followed by jaundice
(64%), ascites (58%), gastrointestinal bleeding (22%), and
encephalopathy (16%). Splenomegaly was present in 74%
(average size: 14.8 + 3.1 cm), and ascites was confirmed in
58%.

Hematological findings

e Anemia: Present in 82%; mean hemoglobin: 8.4 + 2.1
g/dL

elSSN1303-5150

e Normocytic normochromic: 54%

e  Microcytic hypochromic: 28%

e  Macrocytic: 18%

e Thrombocytopenia: 68%; mean
~88,000/pL

e Leukopenia: 36%; mean WBC count: ~3,800/uL

e Pancytopenia: 22%, mainly in those with marked portal
hypertension and splenomegaly.

platelet count:
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Fig 2: Morphological Types of Anemia
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Fig 3: Correlation between Splenomegaly and Platelet Count
Splenomegaly correlated strongly with platelet reduction 4.5). Peripheral smears showed anisopoikilocytosis, target
(p<0.01). Hematological impairment worsened with higher cells, macrocytosis, and teardrop cells. Bone marrow studies
Child-Pugh classes and MELD scores (mean MELD: 19.6 + (done selectively) excluded primary marrow disease.
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Fig 4: Hematologic Abnormalities by Child-Pugh Class

Discussion Daduang et al., Balbi et al) showing that anemia,
Our findings mirror those from earlier studies (Qamar et al., thrombocytopenia, and leukopenia are frequent in cirrhosis
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and intensify as disease advances.

Anemia which is often multifactorial, reduces functional
capacity and increases morbidity. Most cases reflected
anemia of chronic disease, but iron deficiency from occult
gastrointestinal bleeding was common. Macrocytosis was
largely seen in alcohol-related cases, consistent with folate
or B12 deficiency.

Thrombocytopenia was strongly linked to hypersplenism,
though reduced thrombopoietin synthesis likely contributed.
This cytopenia complicates routine procedures like
paracentesis or endoscopic interventions.

Leukopenia, though less frequent, had clinical implications—
those patients experienced more infections, particularly
spontaneous bacterial peritonitis.

Disease  severity scoring correlated clearly with
hematological decline, underscoring that as liver function
deteriorates, systemic hematopoiesis suffers as well. While
alcohol-related cirrhosis was more common in males, no
significant gender-based hematological differences were
observed.

Limitations

Our study included only 50 patients from a single center, so
results may not fully represent broader populations. Larger
studies incorporating cytokine profiling and therapeutic
interventions could provide deeper insight.

Conclusion

Hematological abnormalities are frequent in cirrhosis and
worsen with disease severity. Regular blood count
monitoring is essential for risk assessment and planning
interventions such as transfusions, infection prophylaxis, and
nutritional therapy. A coordinated approach involving
hepatology, hematology, and nutritional care may help
reduce complications and improve survival.
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