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CLINICAL SIGNS  
 
The most obvious sign of anaemia in dogs is lethargy. Other signs include breathlessness and 
unwillingness to exercise and inappetance. Paradoxically, pica (often in the form of geophagia – soil 
eating- is also sometimes seen in dogs that are chronically anaemic.  
 
Animals that develop acute severe anaemia may be collapsed and/or dyspnoeic on presentation 
without a history of lethargy or anorexia. These severe clinical signs are often despite the higher red 
blood cell parameters of the acutely anaemic animals when compared to their chronically anaemic 
counterparts. Dogs with a haematocrit of less than 0.10 l/l almost certainly have a chronic rather than 
acute condition. This is because without activation of compensatory mechanisms (which takes several 
weeks) such haematocrits are not compatible with life.  
 
Evidence of mild anaemia can be difficult to detect on clinical examination. Many sick dogs have pale 
mucous membranes due to cardiac insufficiency, shock or a variety of other causes. Only a minority 
are actually anaemic. Conjunctival mucous membranes are often paler than their oral counterparts. 
However, the colour of the mucous membranes is a useful negative indicator of anaemia (i.e. if the 
mucous membranes are pink then the dog is unlikely to be anaemic). Increases in heart and 
respiratory rate are seen in anaemic animals but both are also easily induced by handling and stress 
of normal dogs and so are unreliable indicators.  Haemic murmurs can be masked by tachycardia. 
Clinical signs relating to the underlying disease (such as bilirubinuria or haemorrhage) may be more 
obvious in some animals. 
 

CLASSIFICATION OF ANAEMIA 
 
Anaemia has been divided traditionally into regenerative and non regenerative types. Regenerative 
anaemias are associated with blood loss or haemolysis, whereas non-regenerative anaemias are 
associated with the suppression of normal bone marrow activity. Examples of causes are given in 
Table 1. 
 
In practice this distinction may not be so easy to 
achieve as poorly regenerative anaemias are not 
uncommon. Reticulocytes are the hallmark of 
regenerative anaemias in the dog however to 
identify reticulocytes requires supravital stains 
rapidly followed by microscopic evaluation. 
Reticulocytes have a short life span and after 
several days mature into erythrocytes. 
Polychromasia and macrocytosis are also 
important indicators of regeneration in the dog but 
the former also requires good quality stains and 
the latter is an insensitive measure of 
regeneration. The degree of polychromasia is 
related to the reticulocyte count. Nucleated red 
blood cell (normoblast) numbers are rarely seen in canine regenerative anaemias and their presence 
suggests an altered haemopoiesis.  
 
From the above discussion it is evident that in-practice haematology analysers are at best unreliable 
in distinguishing between regenerative/non-regenerative anaemias. Blood smears should be 
evaluated in all cases and supra-vital staining should be performed when the distinction is unclear.  
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TABLE 1: TYPES, MECHANISMS AND PRINCIPAL EXAMPLES OF ANAEMIA IN THE DOG 
 

Type Mechanism Example (dog) 

   
Non regenerative  
 Primary bone marrow failure Lymphoid leukaemia 
 Bone marrow suppression Lymphoma 
 Decreased erythropoietin 

production 
Chronic renal disease 

   
Regenerative  
 Haemorrhage  
   -  blood vessel damage 

  -  blood vessel abnormalities 
  -  haemostatic defects 

Trauma 
Haemangiosarcoma 
Coumarin poisoning 

   
 Haemolysis  
   -  non-immune mediated Pyruvate kinase 

deficiency 
   -  immune mediated Idiopathic auto-immune 

haemolytic anaemia 
 

INVESTIGATION OF ANAEMIA 
 
As some of the causes of anaemia are associated with a poor prognosis it is important that any 
diagnostic plan rapidly separates treatable from untreatable conditions at minimal cost to the owner. 
The order in which these tests should be performed will be determined by the history, clinical signs 
and available facilities. 
 
Mild anaemias, once identified, may be secondary and therefore do not require further diagnostic 
procedures as other clinical signs may require diagnosis and management before red blood cell 
numbers can return to normal values. Severe anaemias may require blood transfusions to be started 
before diagnostic procedures (other than blood sampling - see below) are performed. 
 
History 
 
Particular attention should be paid to the following points in all anaemic animals 
1) Duration of clinical signs 
2) History of trauma 

a) renal haemorrhage may persist for several weeks following road traffic accidents 
3) History of blood loss 

a) haematemesis, melaena, haematuria, haemoptysis, excessive flea burdens  
b) recent surgery (inc ovariohysterectomy) 
c) the absence of such signs does not exclude blood loss by these routes as many owners will 

not examine their animals faeces or urine 
4) Concurrent medication  

a) drugs may cause anaemia by haemolysis, gastrointestinal ulceration or bone marrow 
suppression 

b) potentiated sulphonamides, paracetamol, and non-steroidal anti-inflammatory drugs have all 
been reported to cause anaemia in dogs  

c) recent vaccination may be involved in rare instances 
5) Exposure to chemical agents 

a) onions, zinc, corrosive substances and hepatotoxic agents may cause anaemia although their 
pathogeneses differ 

6) Scavenging habits 
a) access to  rodenticide or rodents killed with such poisons 

7) Travel abroad 
a) Ehrlichia and other anaemogenic agents are widespread in dogs from certain countries. 

Some of these may persist beyond any quarantine period 



 
Clinical examination 
 
Particular attention should be paid to look for evidence of any of the following 
1. Weight loss 

 'acutely' ill animals with serious loss of condition may have suffered a 
decompensation of a previously undiagnosed chronic problem 

2. Evidence of trauma 

 long bone fractures can result in substantial blood loss 

 measurement of the respiratory rate and thoracic auscultation / percussion should be 
used to examine for haemothorax 

2. Thoracic masses 

 both sides of the thorax auscultated 
3. Abdominal masses / organomegaly  

 thorough abdominal palpation is essential in all cases of anaemia 
4. Renal disease 

 palpate kidneys and check for uraemic breath / halitosis 
5. Ecchymoses or petechiae  

 these are often easier to detect on the ventral abdomen and in the mouth 
6. Haemorrhage in the eye 

 an ophthalmoscopic examination is indicated in an anaemic animal 
7. Jaundice 

 may suggest a haemolytic process or underlying liver disease as a cause of the 
anaemia  

 
Further investigations 
 
1. Routine haematology 

 adequate samples (including air dried smears) should be taken before treatment is 
started. The nonspecific use of steroids, antibiotics and multivitamin supplements 
before establishing a diagnosis (or at least obtaining suitable samples for diagnostic 
investigations) is not recommended 

 prolonged attempts to obtain a blood sample may result in artefacts in the 
haemogram such as reduced numbers of platelets and red cell lysis 

 the needle should be disconnected from the syringe before expelling the sample to 
avoid haemolysis 

 underfilling sample containers causes cell distortion and overfilling increases the 
likelihood of clot formation 

 EDTA anticoagulant and the blood sample should be quickly but gently mixed. Even 
small clots will cause the sequestration of platelets and vigorous shaking causes cell 
lysis 

 a reticulocyte count and examination of fresh air dried smears for erythrocytic 
parasites should be routinely requested 

 samples should not be posted to a laboratory over a weekend if possible 

 Cytological findings such as polychromasia, anisocytosis, spherocytosis and the 
presence of Heinz bodies are all useful   
  

3. Routine biochemistry 

 the main value in cases of anaemia is the identification of chronic renal disease 

 identification of increased bilirubin is suggestive of haemolysis – but see below 

 GI haemorrhage may result in increased urea concentrations (and this may happen in 
the absence overt melaena) 

 hepatic disease may cause coagulopathies and so consideration should be given to 
liver enzyme and bile salt assays in some cases 

 
4. Urinalysis  

 dipstick analysis is a sensitive method for detecting haemoglobin in urine; however, 
haematuria cannot be reliably distinguished from haemoglobinuria using these test 
strips. 



 urine sediment analysis should be performed if haemoglobin is detected in urine 

 urine culture and biochemistry are rarely indicated in cases of anaemia 
  

5. Faecal analysis 

 examination of faeces and faecal smears for evidence of gastrointestinal 
haemorrhage is often all that is required 

 volumes of blood 20 to 50 times less than that required to cause melaena may be 
detected using faceal occult blood tests 

 if the test is negative then it probably excludes GI haemorrhage as a cause of 
anaemia.  

 positive results need to be interpreted with caution as a few normal animals, if fed an 
iron rich diet, can have ‘false’ positive results 

 faecal culture or flotation techniques for the eggs and larvae of gastrointestinal 
parasites are probably warranted but of low diagnostic yield 

  
6. Radiography  

 all suspected thoracic and abdominal masses should be examined by radiography 

 survey radiographs of thorax and abdomen are useful in some cases for detecting 
lesions that are not obvious on clinical examination  

  
7. Ultrasonographic examination  

 Invaluable in the diagnosis of abdominal and some thoracic masses as it allows fine 
needle aspiration techniques to be performed. These are usually diagnostic and avoid 
the cost and risk of exploratory surgery.  

 also useful in the investigation of suspected gastrointestinal or urinary tract 
haemorrhage  

 ultrasound examination of liver and spleen should be performed in cases of 
suspected bone marrow disease 

  
8. Slide agglutination test/Coombs’ test 

 If slide agglutination test is positive then the Coombs test will be positive (or may be 
difficult to perform as the agglutination is the end-point of the test) 

 EDTA samples should be sent to a specialist laboratory which offers this test  

 immune mediated haemolytic anaemias in dogs can be secondary to neoplastic 
disease (or rarely infectious / inflammatory diseases) 

 immune mediated haemolytic anaemias in cats are often secondary to infectious or 
neoplastic disease (e.g.  M. felis infestation)  

  
10. Bone marrow aspirates 

 general anaesthesia is usually required  

 bone marrow may be aspirated from a number of sites (the author prefers the 
proximal humerus, the medial tibial crest and finally the wing of the ilium in dogs in 
that order).  

 for more information on techniques see Bexfield and Lee 2010 

 core biopsies may be required in some cases of non-regenerative anaemia.   
  

12. Clotting studies 

 any investigation of a suspected coagulopathy should include tests for liver disease, 
neoplasia and a thorough re-examination for possible rodenticide exposure 

 a whole blood clotting time (WBCT) provides a crude measure of clotting factor 
function. A clot should form in a glass tube in less than 7 minutes 

 one stage prothrombin time (OSPT) measures the common and extrinsic pathways 
(citrated plasma required) 

 activated partial thromboplastin time (APTT) measures the common and intrinsic 
pathways (citrated plasma required). Kaolin –cephalin clotting times (KCCT) are an 
alternative measure of APTT. 

 In house coagulometers are reliable for fibrinogen and fairly reliable OSPT and APTT 



 fibrin degradation products (FDP’s) suggest active fibrinolysis and indicate 
disseminated intravascular coagulation (special sample tubes required). Fibrinogen 
should be measured at the same time. 

 D-dimers are sensitive indicators of DIC and thromboembolic disease in dogs, but can 
be increased in other conditions, notably hepatic disease.  

 buccal mucosal bleeding times are useful for screening dogs for von- Willebrands 
disease but if there is an overt history of serious haemorrhage should not be 
performed. 

 
Further reading 
 
Bexfield, N., Lee, K. (2014) BSAVA guide to procedures in small animal practice. 2nd edn. BSAVA 
publications, Gloucester. 
Day MJ and Kohn B (eds) (2012) BSAVA Manual of Canine and Feline Haematology and Transfusion 
Medicine, 2nd edition BSAVA publications, Gloucester. 
Helm J, Knottenbelt C. (2010) Companion animal practice: Blood transfusions in dogs and cats 1. 
Indications In Practice 32: 184-189 
Helm J, Knottenbelt C. (2010) Companion Animal Practice: Blood transfusions in dogs and cats 2. 
Practicalities of blood collection and administration In Practice 32: 231-237 
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Appendix Is this anaemia regenerative? 
 
Method 1 
The best way of assessing the degree of regeneration is to identify the number and type of 
reticulocytes. Reticulocytes stain a blueish colour with methylene blue due to increased ribosomal 
RNA.  
 
1 ) Mix an equal volume of EDTA-coagulated blood with 0.5% methylene blue 
2) Incubate for approximately 10 minutes 
3) Make a thin blood smear, air dry 
4) Examine under oil immersion 
 
An absolute aggregate reticulocyte count is thought to be the most useful way of assessing the 
regenerative response of bone marrow following acute haemorrhage or haemolysis. Absolute 
aggregate reticulocyte counts can be obtained by this simple calculation:- 

Absolute reticulocyte count (10
5
/l) = RBC (10

12
/l) x aggregate reticulocyte (%) 

 

For example an RBC count of 3 x 10
12

/l with 2% aggregate reticulocytes has an absolute aggregate 

reticulocyte count of 6 x 10
5
/l. An absolute aggregate reticulocyte count of greater than 5 x 10

5
/l (= 

0.5 x 10
12

/l) is usually considered evidence of a regenerative response.  
 
Method 2 
A crude assessment of the presence of regeneration can be made by identifying the number of 
polychromatophilic cells under conventional Giemsa (but not Diff-Quik type) stains. The response can 
be considered to be regenerative if the expected number of polychromatic cells are present given the 
patient’s packed cell volume 
 
Packed cell volume Expected number of polychromatophilic cellsper 
oil-power field *  
 
<15% 1 - 3  
 
15-20% 3 - 4  
 
>20% > 4  
 
* using 100x objective (adapted from Loar, 1995) 
 
 
 

 


