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Abstract. This article discusses the diagnostic significance of hematological tests 
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analyzed. In addition, the importance of modern hematology analyzers in the 

diagnostic process is highlighted. 
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Clinical laboratory diagnostics is an integral part of modern medicine. Laboratory 

investigations play a crucial role in early disease detection, accurate diagnosis, 

evaluation of treatment effectiveness, and monitoring of patients’ conditions. It is well 

known that a significant proportion of clinical decisions are based on laboratory test 

results. Hematological tests represent one of the most widely used and informative 

areas of clinical laboratory diagnostics. Blood is a vital biological fluid that reflects the 

internal state of the organism. Changes in its composition may indicate various 

pathological processes, including anemia, inflammatory conditions, infectious 

diseases, hematological disorders, and oncological diseases [17,18,19]. 

The complete blood count (CBC) is a simple, rapid, and cost-effective laboratory 

test that is widely used as a primary diagnostic tool in clinical practice. Modern 

automated hematology analyzers allow precise quantitative and qualitative assessment 

of blood cells, thereby increasing the reliability and accuracy of diagnosis. Therefore, 

studying the diagnostic significance of hematological tests remains an important and 

аctual issue in clinical laboratory science. 

Clinical laboratory diagnostics is an integral part of modern medicine. Laboratory 

investigations play a crucial role in early disease detection, accurate diagnosis, 

evaluation of treatment effectiveness, and monitoring of patients’ conditions. It is well 

known that a significant proportion of clinical decisions are based on laboratory test 
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areas of clinical laboratory diagnostics. Blood is a vital biological fluid that reflects the 
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internal state of the organism. Changes in its composition may indicate various 

pathological processes, including anemia, inflammatory conditions, infectious 

diseases, hematological disorders, and oncological diseases [23,24]. 

The complete blood count (CBC) is a simple, rapid, and cost-effective laboratory 

test that is widely used as a primary diagnostic tool in clinical practice. Modern 

automated hematology analyzers allow precise quantitative and qualitative assessment 

of blood cells, thereby increasing the reliability and accuracy of diagnosis. Therefore, 

studying the diagnostic significance of hematological tests remains an important and 

актуal issue in clinical laboratory science [20,21,22]. 

Complete Blood Count (CBC) Parameters.The Complete Blood Count (CBC) is 

one of the most commonly performed laboratory tests in clinical practice. It provides 

essential information about the cellular components of blood and helps in the diagnosis, 

monitoring, and management of various diseases. The main parameters of the CBC 

include: 

Hemoglobin (Hb).Hemoglobin is a protein in red blood cells responsible for 

oxygen transport from the lungs to tissues. Abnormal hemoglobin levels can indicate 

anemia (low Hb) or polycythemia (high Hb). Monitoring Hb is crucial for assessing 

oxygen-carrying capacity and detecting blood loss or nutritional deficiencies. 

Red Blood Cells (Erythrocytes, RBC).RBC count measures the number of red 

blood cells in a given volume of blood. Changes in RBC levels can indicate anemia, 

dehydration, or bone marrow disorders. RBC indices, such as mean corpuscular 

volume (MCV) and mean corpuscular hemoglobin (MCH), provide additional 

information about the size and hemoglobin content of red cells. 

White Blood Cells (Leukocytes, WBC).WBC count measures the total number of 

leukocytes in the blood. It is an important marker for immune system activity. An 

elevated WBC count (leukocytosis) often indicates infection, inflammation, or stress, 

while a low count (leukopenia) may suggest bone marrow suppression or severe 

infections. 

Leukocyte Differential.The differential count evaluates the proportions of 

different types of white blood cells: neutrophils, lymphocytes, monocytes, eosinophils, 

and basophils. Each type has a specific role in immunity, and abnormal ratios can help 

diagnose infections, allergic reactions, and hematological disorders. 

Platelets (Thrombocytes).Platelet count assesses the number of platelets, which 

are essential for blood clotting. Low platelet levels (thrombocytopenia) can increase 

bleeding risk, while high levels (thrombocytosis) may indicate inflammation or bone 

marrow disorders [11,12,13]. 

Erythrocyte Sedimentation Rate (ESR).Although not a cellular component, ESR 

is often included in CBC panels. It measures the rate at which red blood cells settle in 

a tube over a specific period. Elevated ESR values suggest the presence of 
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inflammation, infection, or other pathological processes. In summary, the CBC 

provides a comprehensive overview of blood cell health and function. Abnormalities 

in these parameters serve as important diagnostic indicators for a wide range of medical 

conditions, emphasizing the critical role of hematological testing in clinical practice. 

Clinical Significance of Hematological Parameters.Hematological parameters 

obtained from the complete blood count (CBC) provide valuable information about a 

patient’s health and help guide clinical decisions. Abnormalities in these parameters 

can reflect a wide range of physiological and pathological conditions, making 

hematology an essential component of clinical diagnostics [14,15,16]. 

Diagnosis of Anemia.Changes in red blood cell count, hemoglobin, and 

hematocrit are primary indicators of anemia. For example, a decrease in hemoglobin 

and RBC count may indicate iron deficiency anemia, vitamin B12 or folate deficiency, 

or blood loss. Evaluating RBC indices such as mean corpuscular volume (MCV) helps 

differentiate between microcytic, normocytic, and macrocytic anemias, guiding further 

diagnostic and therapeutic strategies. 

Detection of Infections and Inflammation.White blood cell count and differential 

are crucial for identifying infections and inflammatory processes. Elevated WBC, 

especially neutrophils, often suggest bacterial infection, while increased lymphocytes 

may indicate viral infection. Eosinophilia is commonly associated with allergic 

reactions or parasitic infections. Monitoring WBC trends allows clinicians to assess 

disease progression and response to treatment. 

Assessment of  Hemostatic Function. Platelet count is an essential parameter for 

evaluating blood clotting capacity. Low platelet levels (thrombocytopenia) can 

increase the risk of bleeding, which may result from bone marrow disorders, 

autoimmune conditions, or drug-induced effects. Conversely, elevated platelet counts 

(thrombocytosis) may indicate inflammation, infection, or myeloproliferative 

disorders. Accurate assessment of platelets is critical in surgical planning and 

management of bleeding disorders. 

Monitoring Chronic Diseases.Hematological parameters are also used to monitor 

chronic conditions such as kidney disease, liver disorders, and hematologic 

malignancies. Regular CBC testing can detect early complications and guide treatment 

adjustments. 

Modern Hematology Analyzers.The advancement of technology has significantly 

improved the accuracy, efficiency, and reliability of hematological testing. Modern 

hematology analyzers are automated instruments designed to perform complete blood 

counts (CBC) and related tests rapidly and with minimal human intervention. These 

analyzers have become essential tools in clinical laboratories, enabling high-

throughput and standardized analysis [7,8,9]. 

Advantages of Automated Hematology Analyzers.Accuracy and Precision: 
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Automated analyzers reduce human error and provide precise measurements of blood 

cell counts and indices.Speed:Modern analyzers can process hundreds of samples per 

hour, which is crucial in hospitals and high-volume laboratories. 

Comprehensive Analysis: In addition to standard CBC parameters, many 

analyzers offer additional information, such as reticulocyte count, immature 

granulocytes, and platelet distribution [4,5,6]. 

Data Management: Results can be automatically recorded, stored, and integrated 

with laboratory information systems (LIS), improving workflow and record-keeping. 

Role in Clinical Diagnostics. Automated hematology analyzers support early 

diagnosis, disease monitoring, and treatment evaluation. They are particularly valuable 

in emergency settings, oncology, hematology, and infectious disease departments, 

where rapid and accurate results are critical for timely clinical decisions. 

Quality Control and Standardization.Modern analyzers include built-in quality 

control features to ensure consistent performance. Calibration and routine maintenance 

are essential to maintain accuracy and reliability. Standardized procedures also allow 

results to be compared across laboratories, facilitating multi-center studies and patient 

monitoring. 

Conclusion 

Hematological tests are a fundamental component of clinical laboratory 

diagnostics. The analysis of blood and its cellular components provides critical 

information for the diagnosis, monitoring, and management of a wide range of medical 

conditions, including anemia, infections, inflammatory diseases, and hematological 

disorders. 

The complete blood count (CBC) remains one of the most widely used and 

informative laboratory tests, offering rapid, cost-effective, and clinically relevant data. 

Modern automated hematology analyzers have further enhanced the accuracy, speed, 

and reliability of blood testing, reducing human error and enabling standardized results 

across laboratories [1,2,3]. 

Overall, the integration of hematological testing into clinical practice is essential 

for early disease detection, accurate diagnosis, and effective patient management. 

Continued advancements in laboratory technology and analytical methods will further 

strengthen the role of hematology in modern medicine. 
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