
Evidence of Regeneration* with 
presence of Reticulocytosis/Elevated 

PCM Count**

Anemia  
Classification Tree

Yes
Regenerative Anemia
•	 Absolute reticulocyte/PCM count:2  

•	 > = 100,000/ul (dog)1

•	 > = 60,000/ul (cat)1

Abbreviations: 
PCM: polychromatophil         
DIC: disseminated  
intravascular coagulopathy

Anemia Present

Measure Total Protein (TP)5

TP Low Blood Loss4,9 TP Normal Hemolysis3,8

External Blood Loss
•	 External Hemorrhage
•	 Parasites
•	 GI Ulcers 
•	 Intestinal Neoplasia
•	 Hematuria

Internal Blood Loss
•	 Internal Hemorrhage
•	 Hemoperitoneum 
•	 Hemothorax
•	 Hematoma

*Evaluation of the adequacy of the bone marrow regenerative response in the individual patient should also include consideration of severity and chronicity of the anemia, suspected cause of the anemia, and potential for multiple causes contributing to the 
patient’s anemia. Trending the anemia and reticulocyte (RETIC)/polychromatophils (PCM) count through sequential Complete Blood Counts (CBC) may be helpful. 
**Note: RETIC/PCM counts supporting regeneration can be seen in non-anemic patient. This may reflect a normal physiologic response or a response to an increased need. Serial evaluations of the CBC should be done to rule-out an emerging anemia in these 
patients. RETIC or elevated PCM counts in the absence of anemia (RAA) may indicate recovery from anemia or may be associated with non-anemic chronic hypoxia (e.g., cardiovascular disease, pulmonary disease). RAA has also been observed in patients with 
gastrointestinal, inflammatory, and neoplastic disorders, and in dogs with osteoarthritis or receiving osteoarthritis treatments (e.g., anti-inflammatory drugs, nutraceuticals).

No
Non-Regenerative Anemia
•	 Absolute reticulocyte/PCM count:2  

•	 < 100,000/ul (dog)1

•	 < 60,000/ul (cat)1

Pre-Regenerative  
Anemia10,11

Primary Bone  
Marrow Disorder

Secondary Suppression 
of Bone Marrow From 

Systemic Disease6,13

Following the onset 
of hemolysis or acute 
blood loss if reticulocyte 
response is mild or if 
sufficient time has not 
elapsed for a prominent 
reticulocyte response  
to occur

•	 Pure Red Cell Aplasia 
(PRCA)12,16

•	 Aplastic Anemia13

•	 Myelodysplastic  
Syndrome13

•	 Myeloproliferative 
Diseases13

•	 Myelophthisis13,14

•	 Myelonecrosis7

•	 Viral Infection6,13,14

•	 Parvovirus  
(Dog/Cat)

•	 FeLV (Feline)
•	 FIV (Feline)

•	 Drug-Induced 
Hematologic Dyscrasia14,15

Anemia of Chronic 
Inflammatory Disease
•	 Infection
•	 Inflammation 
•	 Neoplasia

Chronic Renal Failure

Endocrine Disorder
•	 Hypothyroidism
•	 Hypoadrenocorticism
•	 Estrogen toxicity

Oxidative Damage
•	 Drugs, toxins, chemical damage, zinc, snake envenomation, hypophosphatemia,  

bee stings, spider bites, oxidants (onions, garlic, naphthalene, acetaminophen)

Congenital Red Cell Abnormalities 
•	 Phosphofructokinase deficiency (English Springer Spaniels, Cocker Spaniels),  

Pyruvate Kinase deficiency, hereditary stomatocytosis

Immune Mediated
•	 Primary: Idiopathic IMHA, transfusion reaction
•	 Secondary: Infectious, neoplasia, drugs, toxins,  

transfusion reaction

Infectious
•	 Hemotropic mycoplasmosis, Ehrlichiosis,  

Babesiosis, Cytauxzoonosis, FeLV, septicemia

Fragmentation/Physical Damage  
to RBC Membrane
•	 DIC, caval syndrome, glomerulonephritis,  

hemolytic uremic syndrome, hemangiosarcoma,  
vasculitis, heatstroke, splenic torsion, hepatic disease, severe burns

zoetis



•	 Pre-Regenerative anemia
•	 If reticulocyte response is mild or if 

sufficient time has not elapsed for a 
prominent reticulocyte response  
to occur

•	 Early iron-deficiency anemia before 
microcytes predominate

•	 Chronic inflammation and neoplasia 
(sometimes slightly microcytic)

•	 Chronic renal disease
•	 Endocrine deficiencies
•	 Selective erythroid aplasia
•	 Aplastic and hypoplastic bone marrow
•	 Lead toxicity (may not be anemic)
•	 Cobalamin deficiency

•	 Regenerative anemias (decreased 
MCHC is not always present)

•	 FeLV infections with no 
reticulocytosis (common)

•	 myelodysplastic syndromes
•	 Nonregenerative immune-mediated 

anemia and/or myelofibrosis in dogs
•	 Poodle macrocytosis (not anemic)
•	 Hyperthyroid cats (slight 

macrocytosis without anemia)
•	 Folate deficiency (rare)
•	 Spurious with  

erythrocyte agglutination
•	 Spurious in cats and dogs with 

persistent hypernatremia  
(maybe hypochromic)

•	 Chronic iron deficiency
•	 Portosystemic shunts (often not anemic)
•	 Anemia of inflammatory disease 

(usually normocytic)
•	 Hepatic lipidosis in cats  

(usually normocytic)
•	 Normal Akita and Shiba dogs  

(not anemic)
•	 Familial dyserythropoiesis of English 

Springer Spaniel dogs (rare)
•	 Hereditary elliptocytosis in dogs (rare)
•	 Spurious when platelets are included in 

erythrocyte histograms
•	 Spurious in dogs with persistent 

hyponatremia (not typically anemic)

Approach to Abnormal Liver Enzymes in Dogs and Cats

Anemia Present

Microcytic Normocytic

Macrocytic hypochromic: Regenerative anemias with large, young erythrocytes that are not fully hemoglobinized.

Normocytic normochromic: Non-regenerative anemias with residual normal erythrocytes.

Microcytic hypochromic: Usually due to iron deficiency anemias.

Macrocytic

Hypochromic/Normochromic Normochromic Normochromic

•	 Regenerative anemias  
with marked reticulocytosis

•	 Hereditary stomatocytosis 
in dogs (often slight 
reticulocytosis)

•	 increased erythrocyte 
osmotic fragility in 
Abyssinian and Somali cats 
with (a reticulocytosis is 
usually present)

•	 Spurious with prolonged 
storage of blood sample

Hypochromic

Additional Anemia Information

Anemia Classification by Red Blood Cell Indices
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