Hematologic Diseases

Erythrocyte disorders

Erythrocyte disorders may be associated with decreased production, increased destruction, or inappropriate loss of red blood cells (hemorrhage).

Anemia is one of the most common laboratory findings and is usually secondary to a primary disorder elsewhere in the body.  Anemia is a reduction in the number of erythrocytes and/or hemoglobin in the circulating blood.

Major causes of anemia include hemorrhage, hemolysis, blood parasites, iron deficiency, immune-mediated disease and toxins.

It is important to establish whether the anemia is regenerative or non-regenerative.  This can be done by evaluating the reticulocyte count.  Regenerative anemias are usually the result of hemorrhage or hemolysis whereas non-regenerative anemias may involve the bone marrow.

Anemia

 Hemorrhage:

Blood loss anemias are associated with acute, subacute and chronic hemorrhage.  Acute blood loss usually follows trauma or surgical procedures.  Chronic blood loss anemias are almost always hypochromic because of a lack of iron for formation of new hemoglobin.  A common cause of chronic hemorrhage anemia is parasitism.  Internal parasites such as hookworms, roundworms, coccidian etc produce anemia by a combination of blood loss and poor nutrition.  External parasites such as fleas, ticks and blood sucking lice can also produce blood loss anemias.

The most common cause of hemorrhage is trauma, although platelet abnormalities and abnormal clotting chemistries must be considered.  With acute blood loss internally, the hematocrit does not reflect the severity of the problem.

Thrombocytopenia accounts for many cases of generalized bleeding.  Signs of platelet deficiency may include petechial hemorrhages.  Treatment involves steroid therapy, platelet rich or whole blood transfusions and avoidance of trauma.

Iron Deficiency:

Chronic external blood loss can cause a development of iron-deficiency anemia.  Severe flea infestation, intestinal parasites, gastric ulceration can all cause significant blood loss over time.  The iron and hemoglobin lost with this bleeding results in the formation of altered red blood cells with decreased life spans.

Hemolysis:

When immune components attach either directly or indirectly to the red blood cell membrane, the structure is altered.  Blood parasites, bacterial infections, viral infections, chemical agents, poisonous plants and metabolic diseases may all result in the destruction of red blood cells.  The body will begin to remove these altered cells.  Macrophages interact with these altered cells resulting in extravascular hemolysis.  When this disease is seen in the dog it appears to be related to the presence of an underlying, inflammatory process.  Affected animals with develop exercise intolerance, pale mucous membranes, tachycardia and icterus if the condition is severe.  In cats, the most common cause of hemolytic anemia is haemobartonella.  Feline Leukemia may also stimulate immunohemolytic anemia.  Treatment is aimed at suppressing the immune system with steroid therapy

Blood-Borne Parasites:

Several commonly seen blood parasites can produce anemia through hemolysis.  The parasite attaches to the erythrocyte membrane, causing increased destruction of the cells.  Animals that have nonspecific signs of weight loss, anorexia, fever (FUO – fever of unknown origin) hepatomegaly and splenomegaly should have blood films examined for the presence of blood parasites.

The parasite Babesia sp can produce hemolytic anemia in the dog.  The brown dog tick transmits these parasites.

Toxin-Induced Anemia/Heinz Body Anemia:

Drugs can be a source of anemia in small animals.  Hemoglobin will denature and form Heinz Bodies.  Cats are considered to be more susceptible to Heinz body formation due to the structure of their hemoglobin.  One of the most common causes of Heinz body anemia in the dog is onion toxicity, primarily from owners feeding table scraps.  Clinical signs may appear several days after ingestion and usually produce mild anemia.  Acetaminophen toxicity can also cause anemia in cats and dogs.

Ehrlichiosis:

Ehrlichia is a rickettsial disease spread by the brown dog tick.  It was first recognized in the United States in 1963 and the disease gained prominence because of the large losses among military working dogs stationed in Vietnam.  Infection occurs when the organism is transported via the tick saliva during a blood meal. It can also be transmitted by blood transfusion from an infected animal to a non infected animal.  The infected circulating cells can infect other organs and may result in platelet consumption and erythrocyte destruction.

Von Willebrand’s Disease:

Canine vWD is the most common inherited blood disorder.  In healthy dogs, von Willebrand’s factor (vWF) promotes platelet clumping, where decreased amounts of the factor causes a bleeding disorder.  VWD has been identified in 54 breeds with Doberman Pinschers, German Shepherds and Labrador Retrievers being the most common.  Dogs with this disorder should not be bred and special care must be taken at times of surgery to ensure hemostasis.

Leukocyte Disorders

Leukocytosis:

Leukocytosis is an increase in the total leukocyte count above the normal upper limit for the animal species.  This increase is usually a consequence of an in crease in the total number of circulating neutrophils, although other cell types may also be increased.  This increase in leukocytes can be caused by a normal physiologic response or a disease condition.  In addition to increased numbers of leukocytes, the stage of maturation must also be taken into effect.  An increase in the number of leukocytes on it’s own does little to diagnose the problem and clinical signs observed must be taken into account.

Leukopenia:

Leukopenia is a decrease in the total number of leukocytes.  It may be balanced, a decrease in all cellular elements, or it may be confined to a single element.  It is most likely to occur if there is an overwhelming microbial infection or viral induced disease.  This decrease occurs as neutrophils move into tissues.  If the tissue demand is great, the storage pool is depleated and the total neutrophil count decreases.  The general causes of neutropenia are related to alteration in the bone marrow and are known as the three D’s

1. Degeneration  (ineffective cell formation)

2. Depression  (reduced cell formation)

3. Depletion (reduced survival in blood)

Degeneration of the marrow is usually the result of a condition that causes deficiency.

Leukocyte response to steroids:

Glucocorticoids produce leukocyte alterations that are specific to each animal species.

Canine: In the dog, increased glucocorticoid steroids produce a tree to four fold increase in neutrophils and a simultaneous 50 – 60% reduction in lymphocytes along with the disappearance of eosinophils.  There is also a two to three fold increase in the number of monocytes.  The neutrophil increase is almost exclusively in mature cells.

Feline: The cat responds in a similar way to the dog.  An increase in neutrophils, decrease in lymphocytes and some elevation in monocytes will be seen.

