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The complete blood count provides a broad overview of the general health status of the patient. For this reason, hematology becomes a critical component of laboratory evaluation of patients. The peripheral blood serves as the transport medium between the bone marrow and the tissues; consequently, the complete blood count provides a snap shot of the hematopoetic system at a specific point in time.

Complete blood counts should be included in evaluations of every sick patient, every patient with vague signs of disease, every pre-anesthetic evaluation, every wellness and geriatric profile and as a recheck test for patients previously diagnosed with erythrocyte, leukocyte or thrombocyte abnormalities. 
Evaluating the white blood cells

Leukogram data include total and differential white blood cell counts and a description of white blood cell morphology from the peripheral blood film. Differential cell counts should always be expressed and interpreted in absolute numbers, not percentages. All leukocyte compartments - neutrophils and their precursors, eosinophils, basophils, monocytes and lymphocytes must be counted.

White blood cell data are used to answer the following questions: 1) is there evidence of inflammation? 2) Is there evidence of a glucocorticoid (stress) or epinephrine (excitement) response? 3) Is there a demand for phagocytosis or evidence of tissue necrosis? 4) If inflammation is present, can it be further classified as acute, chronic, or overwhelming? And 5) Is there evidence of systemic toxemia? 

Is there evidence of inflammation?

Neutrophilic left shifts, persistent eosinophilia, and monocytosis are the best indicators of inflammation. Left shifts (increased numbers of immature [band] neutrophils in circulation) indicate increased turnover and tissue use of neutrophils. Persistent peripheral eosinophilia indicates a systemic allergic or hypersensitivity reaction. Monocytosis is seen in peripheral blood when there is a demand for phagocytosis. 

It is possible to have inflammatory leukograms without any of the above changes, but they are harder to recognize. For example, a mild leukocytosis with mature neutrophilia may indicate inflammation, but it may also represent a physiologic response to an epinephrine surge (excitement leukocytosis) or a response to endogenous or exogenous glucocorticoids. When the results of a leukogram are ambiguous, they can sometimes be clarified by repeating the CBC over several hours or days. Left shifts may develop with time. 

. 

Is there evidence of a glucocorticoid (stress)

or epinephrine (excitement) response?

High levels of circulating glucocorticoids cause a mild mature neutrophilia, lymphopenia and eosinopenia, and mild monocytosis. Of these changes, lymphopenia is the most consistent and reliable indicator of stress. In dogs and cats, we regard lymphocyte counts of 1,000 to 1,500/µl as marginal lymphopenia, whereas lymphocyte counts below 1,000/µl are absolute lymphopenias. When lymphocyte counts drop below 600/µl, other causes of lymphopenia such as chylous effusions, lymphangiectasia, and malignant lymphoma should also be considered.

Is there a demand for phagocytosis or 

evidence of tissue necrosis?

Monocytosis indicates a demand for phagocytosis or tissue necrosis. Monocytosis is almost always seen in chronic inflammatory conditions, but can also occur with acute inflammation. Whenever a severe monocytosis is observed (>4,000/µl), a buffy coat smear should be prepared in attempt to identify any particles or causative agents that have been phagocytosed by circulating monocytes (e.g. opsonized red blood cells in immune hemolytic anemia, Ehrlichia canis, Histoplasma capsulatum).

Is there evidence of systemic toxemia?

Circulating toxins (i.e. systemic toxemia) can arrest development of neutrophil precursors in the bone marrow. Either cytoplasmic or nuclear development can be affected. The abnormal neutrophils produced in this way are recognized on the peripheral blood film as toxic neutrophils. Cytoplasmic features of toxicity include foamy basophilia and the presence of small basophilic precipitates known as Döhle bodies. Döhle bodies are a sign of mild toxicity in cats (often seen in low numbers in normal cats), but indicate serious toxicity in dogs. Nuclear changes of toxicity include bizarre nuclear shapes and cellular giantism. Systemic toxemia is usually associated with bacterial endotoxins. Infectious diseases commonly accompanied by severe toxicity include feline pyothorax, pyometra, and severe canine prostatitis. Toxemia can also be associated with noninfectious causes such as tissue necrosis, heavy metal toxicosis, or cytotoxic drug therapy.

Evaluating the red blood cells

Red blood cell data include the hematocrit (hct), absolute reticulocyte count (if available), red blood cell count, hemoglobin (hgb) concentration, and indices like mean cell volume (mcv), mean cell hemoglobin concentration (mchc) and RDW (red cell distribution width). As stated earlier, we include total protein concentration as a part of the red blood cell evaluation. The red blood cell data are used to address the following central issue: Is the red blood cell mass normal, reduced, or increased?

Classifying anemias

If red blood cell mass is reduced, then the animal is anemic. The degree of anemia should be further considered in conjunction with plasma protein concentrations. If protein concentrations are elevated, then the animal may be dehydrated, and the anemia may be more severe than red blood cell mass measures indicate.

Once anemia is recognized, the next issue of concern is bone marrow responsiveness: Is the anemia regenerative or nonregenerative? If the red blood cell marrow responds with an increase in production of appropriate magnitude, the anemia is regenerative (responsive). On the other hand, the anemia is nonregenerative (nonresponsive) when there is not an effective increase in the production of red blood cells. The absolute reticulocyte count is the most objective measure of current bone marrow responsiveness.

Classifying polycythemia

If red blood cell mass is increased, then the animal is polycythemic. This then raises the question: Is the polycythemia relative or absolute? Relative polycythemia, the most common polycythemia recognized in veterinary medicine, is the result of hemoconcentration. It is generally established based on the clinical history and signs consistent with dehydration, as well as an elevated total protein concentration. Polycythemia in the absence of these findings is absolute. Absolute polycythemia can be either primary or secondary.

Evaluating the platelets

An assessment of platelet numbers is an important part of every cbc. As with red blood cells, the principal issue is whether platelet numbers are normal, increased (thrombocytosis), or reduced (thrombocytopenia). 

