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Interpretation of Hematologic Parameters

Hematology is the branch of medicine concerned with the study, diagnosis, treatment, and prevention of
diseases related to blood. In the Certified Specialist Programme in Exotic Animal Hematology,
understanding and interpreting hematologic parameters is essential for diagnosing and managing various
conditions in exotic animals. This guide will provide a comprehensive explanation of key terms and
vocabulary related to the interpretation of hematologic parameters in exotic animal hematology.

Hematologic Parameters

Hematologic parameters are measurements of various components of blood that are crucial for evaluating
the health and disease status of animals. These parameters provide valuable information about the cellular
and biochemical composition of blood, helping veterinarians make accurate diagnoses and treatment
decisions.

Complete Blood Count (CBC)

A complete blood count (CBC) is a common hematologic test that provides information about the cellular
components of blood. It includes measurements of red blood cells (RBCs), white blood cells (WBCs), and
platelets, as well as various indices that help assess the size, shape, and function of these cells.

Red Blood Cells (RBCs)

Red blood cells, also known as erythrocytes, are responsible for carrying oxygen from the lungs to the
tissues and removing carbon dioxide from the body. The measurement of RBC parameters such as
hemoglobin concentration, hematocrit, and red cell indices provides important information about the
oxygen-carrying capacity of blood.

Example: Anemia is a condition characterized by a decrease in the number of RBCs or the amount of
hemoglobin in the blood, leading to reduced oxygen delivery to tissues.

White Blood Cells (WBCs)

White blood cells, also known as leukocytes, play a crucial role in the immune system by defending the
body against infections and foreign invaders. The measurement of WBC parameters such as total count,
differential count, and morphology helps assess the immune status and inflammatory response of animals.

Example: Leukocytosis is an increase in the total number of WBCs, often seen in response to infections,
inflammation, or stress.

Platelets
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Platelets, also known as thrombocytes, are small cell fragments that play a key role in blood clotting and
hemostasis. The measurement of platelet count and indices helps evaluate the ability of blood to form clots
and prevent excessive bleeding.

Example: Thrombocytopenia is a condition characterized by a decrease in the number of platelets, leading
to an increased risk of bleeding and bruising.

Mean Corpuscular Volume (MCV)

The mean corpuscular volume (MCV) is a measure of the average size of RBCs and is calculated by dividing
the hematocrit by the RBC count. MCV provides information about the size of RBCs and helps classify
anemias into microcytic, normocytic, or macrocytic types.

Example: A low MCV indicates microcytic anemia, which is commonly seen in iron deficiency anemia.

Mean Corpuscular Hemoglobin (MCH)

The mean corpuscular hemoglobin (MCH) is a measure of the average amount of hemoglobin in each RBC
and is calculated by dividing the hemoglobin concentration by the RBC count. MCH provides information
about the hemoglobin content of RBCs and helps assess their oxygen-carrying capacity.

Example: A high MCH indicates macrocytic anemia, which is often associated with vitamin B12 or folate
deficiency.

Mean Corpuscular Hemoglobin Concentration (MCHC)

The mean corpuscular hemoglobin concentration (MCHC) is a measure of the average concentration of
hemoglobin in each RBC and is calculated by dividing the hemoglobin concentration by the hematocrit.
MCHC provides information about the hemoglobin concentration relative to cell size and helps diagnose
certain types of anemias.

Example: A high MCHC may indicate hemolytic anemia, where RBCs are being destroyed prematurely in the
bloodstream.

Red Cell Distribution Width (RDW)

The red cell distribution width (RDW) is a measure of the variation in size of RBCs and is calculated by
dividing the standard deviation of the MCV by the MCV and multiplying by 100. RDW provides information
about the uniformity of RBC size and helps differentiate between different types of anemias.

Example: An increased RDW may indicate a mixed population of RBCs with varying sizes, seen in conditions
such as iron deficiency anemia or thalassemia.

Platelet Parameters

In addition to platelet count, platelet parameters such as mean platelet volume (MPV) and platelet
distribution width (PDW) provide valuable information about platelet size and function. These parameters
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help assess platelet production, activation, and response to bleeding.

Example: An increased MPV may indicate platelet activation and release, seen in conditions such as
immune-mediated thrombocytopenia.

White Blood Cell Differential

The white blood cell (WBC) differential count provides information about the relative proportions of
different types of WBCs in the blood. By examining the percentages of neutrophils, lymphocytes,
monocytes, eosinophils, and basophils, veterinarians can identify specific types of infections, inflammation,
or immune disorders.

Example: An increased percentage of eosinophils may indicate parasitic infections or allergic reactions, while
a decreased percentage of lymphocytes may suggest viral infections or immune suppression.

Thromboelastography (TEG)

Thromboelastography (TEG) is a specialized test that measures the viscoelastic properties of blood clot
formation in real-time. TEG provides information about the kinetics and strength of clot formation, helping
assess the hemostatic function and risk of bleeding in animals with coagulation disorders.

Example: TEG can differentiate between hypercoagulable and hypocoagulable states, guiding the
management of thrombotic or hemorrhagic conditions in exotic animals.

Bone Marrow Evaluation

Bone marrow evaluation is a diagnostic procedure used to assess the cellular composition and function of
the bone marrow in animals. By examining bone marrow aspirates or biopsies, veterinarians can identify
abnormalities in blood cell production, maturation, and release, leading to the diagnosis of various
hematologic disorders.

Example: Bone marrow evaluation may reveal the presence of leukemia, myeloproliferative disorders, or
aplastic anemia in exotic animals with unexplained cytopenias or abnormal blood smears.

Challenges in Hematologic Interpretation

Interpreting hematologic parameters in exotic animals can pose several challenges due to species-specific
variations, limited reference ranges, and unique hematologic disorders. It is essential for veterinarians to
consider these factors and exercise clinical judgment when interpreting blood test results in exotic species.

Species-Specific Variations

Exotic animals exhibit unique hematologic profiles that differ from those of domestic species, making it
challenging to establish universal reference ranges for hematologic parameters. Understanding the normal
variations in blood cell counts, sizes, and shapes among different exotic species is crucial for accurate
interpretation of blood tests.
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Example: Birds have nucleated RBCs, while mammals have non-nucleated RBCs, leading to differences in
hematologic parameters such as MCV and MCHC between avian and mammalian species.

Limited Reference Ranges

Due to the limited availability of reference ranges for exotic species, veterinarians often rely on data from
similar species or extrapolate values from domestic animals. This lack of species-specific reference ranges
can complicate the interpretation of hematologic parameters and may require the use of clinical judgment
and comparative medicine principles.

Example: Reptiles have unique blood cell morphology and physiology, making it challenging to interpret
hematologic parameters without established reference ranges for different reptilian species.

Unique Hematologic Disorders

Exotic animals are susceptible to a variety of hematologic disorders that are rarely seen in domestic species,
such as metabolic bone disease in reptiles, hemochromatosis in birds, or hemolytic anemia in small
mammals. Recognizing these unique hematologic disorders and their impact on blood parameters is
essential for accurate diagnosis and treatment.

Example: Ferrets are prone to developing hyperestrogenism-associated anemia, a condition characterized
by bone marrow suppression and iron deficiency anemia, requiring specific diagnostic and therapeutic
approaches.

Conclusion

Interpreting hematologic parameters in exotic animals requires a thorough understanding of key terms and
vocabulary related to blood cell morphology, function, and disorders. By analyzing complete blood counts,
red cell indices, white cell differentials, platelet parameters, and specialized tests such as
thromboelastography and bone marrow evaluation, veterinarians can diagnose and manage hematologic
conditions in exotic species effectively. Despite the challenges posed by species-specific variations, limited
reference ranges, and unique hematologic disorders, veterinarians can use their clinical judgment and
comparative medicine skills to interpret blood test results accurately and provide optimal care for exotic
animals.
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