Clinical Hematology for Veterinary Technicians/Technologists

Jennifer l. Brazzell, DVM

A complete blood count evaluates plasma protein, erythrocytes, leukocytes, and platelets and is a critical part of the assessment of sick patients.  The advent of tabletop hematology analyzers has allowed rapid quantification of blood cells but has, in some cases, allowed the finer art of blood smear evaluations to fall by the way side.  While the quantitative data provided by hematologic analyzers is important, evaluation and description of morphologic changes can only be done by a thorough microscopic peripheral blood smear evaluation.  The role of the veterinary technician/technologist in this process is paramount, as they typically collect the sample, prepare the film and perform the peripheral blood smear review.

Accurate assessment of a peripheral blood smear is dependent on proper collection of the blood sample, proper preparation of the peripheral blood smear, and a methodical peripheral blood smear examination.

Sample collection and handling:

1. Minimally traumatic venipuncture and collection of blood from the largest vein possible with the largest gauge needle possible will minimize hemolysis and platelet clumping.

2. EDTA is the coagulant of choice.

3. Collection of blood directly into a vacutainer may be considered but the vacuum in these tubes may cause collapse of small veins and may cause hemolysis of blood if drawn through a small gauge needle. 

4. When transferring the blood from a syringe to an anticoagulant tube, remove the stopper of the tube and the needle from the syringe to minimize hemolysis and platelet activation.

5. Make sure to fill EDTA tubes at least half full as excess EDTA will cause dilution of the sample, decreasing cell counts, PCV and MCV and may result in cell shrinkage which may artifactually increase MCHC.
6. Gently invert the tube 3-5 times to ensure adequate mixing of the anticoagulants.

7. Examine the blood grossly fro any evidence of clotting, agglutination, hemolysis, lipemia, methemoglobenimia or icterus. 

8. Label all slides and tubes with the patient name, date, and time.

Blood Smear Preparation:

1. It is imperative to ALWAYS make a fresh blood smear as anticoagulated blood can develop in vitro artifacts, especially if it is shipped to a reference laboratory.

2. Place a new, clean slide on a level surface.

3. Using a capillary tube or the needle tip, place a 2-3 mm drop of well mixed blood near the edge of the slide.

4. Place a second spreader slide in front of the drop of blood at a 30˚ angle.  Back the spreader slide into the drop of blood allowing it to disperse by capillary action along the edge of the spreader.

5. Once the drop of blood has dispersed to nearly the edge of the bottom slide, the spreader slide is pushed rapidly, in one smooth motion, without putting any downward pressure, towards the end of the slide and off of the edge. 

6. The smear should be a nice “thumb print” shape and should not extend beyond the edge of the slide.
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Common Problems and possible remedies for inadequate peripheral blood smears

	Problem
	Possible Remedy

	Smear is too long or too thick
	Use less blood. Push the spreader more quickly.

	Smear is too short or too thin
	Use more blood. Push the spreader more slowly.

	Smear is too wide
	Allow less time fro the blood to spread by capillary action across the spreader slide.

	Smear is too thin
	Allow more time for the blood to spread by capillary action across the spreader slide.

	Very anemic patient, can not make a good smear
	 Increase the angle of the spreader slide

	Dehydrated patient with a very high Hct, cannot make good smear
	Decrease the angle of the spreader slide

	All of the leukocytes are in the feathered edge
	Put less downward pressure on the spreader slide

	Jagged feathered edge without uniform counting layer
	Follow through with your spreader slide all of the way off the end of the bottom slide. 


Examination of the Blood Film:

A blood smear should be examined for EVERY CBC that is run.  Hemoparasites, erythrocyte morphologic changes, and neutrophil toxic changes may be observed in the peripheral blood smears of patients with numerical data that is within normal reference intervals. The key to successful blood smear examination is a consistent, methodical approach.

1. Scan the whole smear on low power (10x) and assess its quality.  Assure that there is an appropriate counting area/monolayer (an area where approximately 50% of erythrocytes are touching) and that leukocytes are evenly dispersed.  Look for large blood parasites, agglutination, and clumps of leukocytes or platelets.  Pay particular attention to the feathered edge, as this is a common location for platelet clumps, atypical cells, and parasites.

2. Still on low power (10x), return to the counting area and perform a total leukocyte estimate.  Count the leukocytes in at least 3 10x fields and calculate the average number per field.  Divide this number by 4 to get the approximate number of leukocytes x 103/ul.  Remember however that the actual number is less important than whether overall there is high, low, or normal numbers of leukocytes.  This is because accuracy of luekoctye estimates depends on numerous factors including proper mixing of the blood and even distribution of leukocytes on the peripheral blood smear.

a. NOTE:  Leukocyte estimation in species with nucleated erythrocytes is difficult to do at 10x.  For these species, use a 40x objective, count the number of leukocytes in at least 3 fields and calculate the average number per field. Multiply this number by 2.5 to get the approximate number of leukocytes x 103/ul.

3. At 40x look at 100 leukocytes in the monolayer (use zigzag search pattern so you don’t count the same cells twice) and categorize them.  If you see nucleated erythrocytes, keep track of the number and report it as the number of nRBC’s per 100 WBC.  Look for abnormal lymphocytes, toxic change, band neutrophils, etc.  Do not attempt to identify broken or distorted cells or cells that are outside of the counting area.

4. At 100x look at erythrocyte morphology (size, shape, color, evidence of hemoparasites, inclusions).

5. Estimate platelet numbers using 100x.  Count the number of platelets in at least 5 fields and calculate the average number. Multiply this by 15-20 to get the approximate number of platelets x 103/ul.  Remember that platelet clumping may artifactually decrease the number of platelets in the counting area.

6. Write a morphological description that includes erythrocytes, leukocytes, and platelets.

Commonly encountered problems and pearls of knowledge to help solve them
	Problem
	Pearl of Knowledge

	Is it a toxic neutrophil or a monocyte?
	Monocytes are typically have a more uniformly basophilic cytoplasm.  If it contains vacuoles, it is more likely to be a monocyte.

	Is it an atypical lymphocyte or a monocyte?
	Lymphocytes, even atypical ones, usually only have a scant to small amount of cytoplasm. If it contains no vacuoles, it is more likely to be a monocyte

	Is it a band neutrophil or a segmented neutrophil?
	When in doubt, call it segmented. If the nucleus has an indention in it that is less than or equal to 50% of the widest part of the nucleus, it is segmented.

	Is it a reactive lymphocyte or a lymphoblast?
	Reactive lymphocytes typically display increased cytoplasmic basophilia (often with a perinuclear clear zone) and may be larger but typically have a round nucleus; clumped chromatin, and do not have nucleoli.  

Lymphoblasts are typically larger with a scant basophilic cytoplasm; large round to cleaved to aberrantly shaped nuclei, and prominent nucleoli/nucleolar rings.

	Is it a mast cell or a basophil?
	Mast cells have round nuclei while basophils have segmented nuclei.

	Is it rouleaux or agglutination?
	Rouleaux will disperse if blood is diluted with an equal volume of saline.

Polychromatophils do not form rouleaux; if you see polychromatophils clumping, it is most likely due to agglutination.

Agglutination will result in a marked increase in MCV that is sometimes inconsistent wit the degree of polychromasia.

	Is it Mycoplasma sp organisms or not?
	Artifact is refractile while Mycoplasma sp organisms are not

	Are the erythrocyte morphology changes artifactual or real?
	If the shape change is found to be distributed evenly throughout the blood smear (versus in focal areas) it is more likely to be real. 

If all the dacryocytes are pointing in the same direction, it is artifact
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