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Idiopathic immune-mediated haemolytic anaemia (IMHA) is one 
of the most common immune-mediated diseases of dogs. The 
patho genesis of canine IMHA involves production of IgG or IgM 
antibodies that recognise either a self (auto immune) antigen or a 
foreign (immune-mediated) antigen associated with erythrocytes. 
This leads to sensitisation of the erythrocytes resulting in their 
destruction by the complement system and/or the mononuclear 
phagocyte system.

Erythrocytes are destroyed by either extra- or intravascular pro-
cesses. Extravascular haemolysis is the standard pathway followed 
for removal of aged erythrocytes in healthy animals. This process 
is characterised by erythro-phagocytosis by macrophages in the 
spleen, liver and bone marrow. 60-75 % of dogs have the primary 
form of IMHA in which no underlying cause can be identified. 
Secondary IMHA occurs as a result of foreign antigen that 
stimulates an immune response resulting in erythrocyte destruction 
without a true auto antibody. IMHA can occur secondary to in-
fectious causes, toxins, drugs, parasites and neoplasia, although 
vaccines have also been implicated. (See Box 1 for a complete list 
of potential secondary causes of IMHA.)

SIGNALMENT:
Primary IMHA can occur in any breed, but is more commonly 
diagnosed in Cocker Spaniels, English Springer Spaniels, Poodles, 
Collies and Irish Setters. Cocker Spaniels appear to be an over-
represented breed, with one third of all IMHA cases occurring in 
Cocker Spaniels. Female dogs (even when neutered) appear to be 
slightly more predisposed with a ratio of 2:1 females to males. The 
average age of diagnosis is reported to be 1 to 13 years with a mean 

of 6 years of age.
A seasonal incidence in spring/summer could be as a result of 

increased tick-borne infections occurring at this time of year. 
Multiple studies have been unable to confirm the association 
between vacci nation and IMHA6 although there are reports of 
IMHA developing within 2 to 4 weeks of vaccination.7,13

CLINICAL SIGNS:
Clinical signs are generally attributable to the anaemia; namely 
lethargy, pallor, exercise-intolerance or a cardiac murmur or 
symptoms may be as a result of the haemolysis; namely icterus and 
bilirubinuria. Dyspnoea may indicate an underlying pulmonary 
problem or a pulmonary thromboembolism (PTE). Physical 
examination may re veal mild splenomegaly or hepatomegaly.
LAB TESTS:
Typically, a patient will present with a regenerative, macrocytic, 
hypochromic anaemia, although up to one-third may initially 
present with a non-regenerative anaemia. Non-anaemic dogs 
normally have 0.5-1.0 % reticulocytes in their peripheral blood.       
A corrected reticu locyte percentage greater than 1% in an anaemic 
patient indicates regeneration. The corrected reticulocyte (CR) 
percentage is calculated as follows;

       CR % =  Patients PCV X Reticulocyte %
                 Normal PCV (45 % in dogs)

In one study, dogs with a marked reticulocytosis had better survival; 
this may be due to an improved ability to regenerate or an increased 
response to therapy.5 A leukocytosis, typically because of a mature 
neutrophilia, may be evident. Leukocytosis is rarely seen with 
other forms of anaemia, thus it may represent a unique cytokine-
mediated inflammatory response or a concomitant infection.8 The 
leuco cytosis may be secondary to an inflammatory or stress-
induced response, or as a result of an underlying condition such as 
sepsis. 50 – 70 % of dogs with IMHA have concurrent 
thrombocytopenia.3 Thrombo cytopenia may be seen as a result of 
concomitant im mune-mediated thrombocytopenia (IMTP), also 
known as Evans syn drome (when IMTP presents simul taneously 
with IMHA) or as a result of con sumption with DIC. Dogs with 
IMHA often have abnormal co agu lation test findings, namely 
increased fibrin degradation products (FDP’s) and D-dimers 
indicating a DIC-like syndrome. 

Biochemistry results may reveal a hyperbilirubinaemia and 
raised liver enzymes (even before the start of steroid therapy). This 
elevation in liver enzymes is considered to be as a result of hepa-
tocyte hypoxia.

Azotaemia may be classified as pre-renal as a result of 
dehydration; or as renal azotaemia secondary to pigment induced 
nephropathy, concurrent thromboembolic renal disease or hypoxia- 
induced renal injury. Hypoalbuminaemia is associated with a 
greater risk of thrombo embolism and mortality. The hypo albu-
minaemia may be as a result of the acute phase reaction, decreased 
production as a con sequence of hepatic impairment or as a result of 
loss through haemorrhage.6

DIAGNOSTIC LAB TESTS:
By definition, IMHA requires more than just documentation of a 
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Neoplasia: - Lymphoma
 - Leukaemia
 - Haemangiosarcoma
 - Multiple myeloma
 - Other solid tumours
Infectious diseases: - Babesia
 - Ehrlichia
 - Leishmania
 - Leptospirosis
 - Ancylostoma 
 - Abscess
 - Pyometra
Medications - Penicillins
 - Cephalosporins
 - Sulphonamide antibiotics
 - Tetracycline antibiotics
 - Carprofen
 - Insulin
 - Acetaminophen
 - Onion toxicity
 - Bee stings
 - Vaccination?
Immune disorders: - Hypothyroidism
 - Systemic lupus erythematosus
Box 1: Potential triggers for secondary IMHA
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haemolytic anaemia, but demonstration of an immune mediated 
reaction as well. This requires demonstration of antibodies or 
comple ment or both targeting the erythrocytes. Thus, one or more 
of the following criteria must be met in order to make a definitive 
diagnosis of IMHA.
1.  Marked spherocytosis
2.  True auto-agglutination
3.  Positive direct Coombs test
Spherocytes:
Spherocytes are spherical erythrocytes which are microcytic and 
have no central pallor. Large numbers of spherocytes are highly 
suggestive of IMHA and they are found in approximately 89 -95 %3 

of dogs with IMHA, although small numbers may be found with 
hypophospha temia, zinc intoxication and micro-angiopathic 
haemolysis.
Auto-agglutination:
IgM and IgG antibodies directed towards erythrocytes may cause 
auto-agglutination. Auto-agglutination can be seen macroscopically 
when blood is placed on a microscope slide or in an EDTA tube, or 
it can be confirmed microscopically via a saline agglutination test. 
Micro scopic agglutination should be differentiated form rouleaux 
formation by mixing one drop of whole blood with one to two drops 
of saline. A positive saline agglutination test is seen in 40-80 % of 
dogs with IMHA.3

Direct Coombs test:
The Coombs test identifies antibodies and complement on the 
erythrocyte surface. A positive Coombs test may be reported as 1+ 
to 4+, but the strength of the Coombs reaction does not predict the 
severity of the haemolysis seen clinically. A small proportion of 
dogs may have IMHA despite a negative Coombs test result. 
DIAGNOSIS:
It is recommended to rule out any potential predisposing factors in 
order to confirm a case of primary/idiopathic IMHA. Primary 
IMHA generally requires aggressive immunosuppressive therapy 
whereas secondary IMHA rarely responds well to therapy. See Box 
1 for a list of potential underlying triggers for secondary IMHA.
Further diagnostic tests may include;
• Thoracic radiography to rule out underlying infection or neo-

plasia, or in cases with respiratory distress/hypoxia to look for 
evidence of PTE.

• Abdominal radiography to rule out metallic (Zinc) gastrointestinal 
foreign bodies.

• Abdominal ultrasonography is indicated to look for any intra-
abdominal neoplasia. 

• Infectious disease screening is indicated to rule out disease such 
as Babesia, Ehrlichia and Leishmania.

• Bone marrow cytology may be indicated with persistent non-
regenerative anaemia (> 4 to 5 days), if other cell lines are 
depressed (pancytopaenia) or to rule out underlying neoplasia.

TREATMENT:
If the IMHA is thought to be secondary, then treatment of the 
underlying condition with appropriate antiprotozoals, antiricketsials 
or antibiotics can control the IMHA. Any non-essential drugs which 
may have caused an immune-mediated reaction should be with-
drawn. (See Box 1)

Dehydrated animals should receive intravenous fluids even if it 
lowers the haematocrit. Patients with IMHA are typically deficient 
in RBC’s but are normovolaemic, which makes transfusion with 
pRBC’s the recommended choice.4 There is no clear value at 
which transfusion is indicated, but in most dogs a PCV of less 
than 12-15 % will require transfusion.

Transfusion with whole blood/pRBC’s should be initiated if the 

patient shows clinical symptoms of its anaemia such as tachycardia, 
tachypnoea or weak pulses. 70-90 % of patients will require trans-
fusion, with a large percentage of them requiring multiple trans-
fusions.4,13

Blood typing may be inaccurate because of auto-agglutination, 
thus DEA 1.1 negative blood should be used. Should suitable, 
compatible blood be unavailable; Oxyglobin® (a bovine haemo-
globin solution) can be used in order to improve the oxygen carrying 
capacity and expand the plasma volume, although some reports 
indicate reduced survival when Oxyglobin is used.4 

The mainstay of management for IMHA is appropriate immu-
nosuppression in order to reduce phagocytosis, complement acti-
vation and anti-erythrocyte antibody production. 
1. Glucocorticoids
 The cornerstone of immunosuppression remains glucocorticoid 

therapy and for many patients single agent glucocorticoid the rapy 
is sufficient immunosuppression to maintain remission. Pre dni-
sone is typically given at 2 mg/kg PO q12-24 hours. Reports 
suggest no improvement in response with doses in excess of                
4 mg/kg/day.13 In patients unable to accept oral medications, 
dexamethasone can be substituted for prednisone in the interim.4,13 
Dexamethasone is 7 to 8 times more potent than prednisone, thus 
the dosage should be calculated by dividing the desired prednisone 
dose by a factor of 7.5. It is not recommended to exceed a dose of 
0.4 mg/kg IV once daily.13 Caution should be used when 
administering dexamethasone as it has anecdotally been asso-
ciated with an increased risk of GI ulceration and pancreatitis. 

 A response to therapy is reflected by stabilisation/rising haema-
tocrit, appropriate regeneration as demonstrated by reticulocytosis 
and less agglutination and spherocytes. Once remission has been 
maintained for 1 to 2 weeks, the steroid dosage can be tapered by 
20-25 % every 4 weeks until the prednisone dose has been 
reduced to 0.25-0.5 mg/kg every alternate day. At this point 
steroid therapy can be with drawn. Complete tapering of steroids 
typically takes 2-4 months. Generally, the faster the response to 
treatment, the more rapidly tapering can be done.8

   Glucocorticoids may result in severe side-effects such as 
polyuria, polydipsia, polyphagia, incontinence, muscle wasting, 
poor wound healing, an increased susceptibility to infection and 
thromboembolic disease. Prednisone is associated with potential 
GI ulceration, treat ment with sucralfate or other gastroprotectants 
should be considered although there is no documented research to 
support this theory. Adjunct immunosuppressive therapy is 
indicated when prednisone alone fails to control haemolysis, or if 
a persistently high dose is required and this is associated with 
unacceptable side effects.

2. Azathioprine
 The recommended dose for azathioprine is 2 mg/kg PO q24 

hours. Azathioprine is considered the most commonly used 
adjunctive immunosuppressive.9,13 Azathioprine has a slow onset 
of action (7-14 days) 13 and should not be used as sole therapy, 
but it is con sidered ideal for long term control.4 A review of 70 
cases of IMHA showed that dogs treated with prednisone alone 
had a median survival of 57 days, whereas dogs that received 
prednisone and azathioprine had a median survival of 974 days.5 
Side effects of azathioprine use include anorexia, vomiting, 
diarrhoea, myelo suppression, hepatopathy and rarely pancreatitis.

3. Cyclosporine
 The recommended dose for cyclosporine is 10 mg/kg PO q12-24 

hours. The original vegetable oil formulation was reported to 
have unpredictable bio-availability and absorption but the current 
vete rinary approved micro-emulsified formulation has markedly 
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im proved bio- availability resulting in more consistent plasma 
levels. Unlike azathioprine and cyclophosphamide, cyclosporine 
is not myelo suppressive, but the documented adverse effects may 
include gastrointestinal symptoms such as vomiting, diarrhoea 
and anorexia which can be severe, gingival hyperplasia and 
malignancies such as lymphoma. Given the relative higher cost of 
this drug, plasma con centrations should be monitored to ensure 
appropriate dosing. A trough blood cyclosporine concentration of 
600 ng/mL is considered to cause reliable immunosuppression in 
most dogs.3 

4. Mycophenolate mofetil
 Mycophenolate is in a class of drug similar to that of cyclosporine. 

The recommended starting dose for mycophenolate mofetil is        
20-40 mg/kg/day orally divided into two or three doses, although 
un acceptable side effects including anorexia, diarrhoea and 
vomiting have been reported when such high doses are used. As a 
result of this lower doses of 10 mg/kg twice daily have been 
recommended to avoid these dose-limiting side effects.16 

   Proposed advantages of mycophenolate mofetil use over other 
immunosuppressives includes its rapid onset of action and lack of 
myelosuppression and hepatotoxicity as well as the availability of 
an injectable formulation which would be useful in inappetent 
patients.

   A recent study comparing short term outcome and adverse 
effects of patients treated with glucocorticoids and mycophenolate 
mofetil versus other immunosuppressive protocols found no 
significant diffe rence between the discharge rate and the 30 and 
60 day survival rate in the mycophenolate mofetil group when 
compared to other drug protocols.14 The only adverse event 
recorded in those patients that received mycophenolate mofetil 
was diarrhoea. Another study confirmed no hepatic or renal 
toxicity identified in those patients treated with mycophenolate 
mofetil. All patients in this study developed large bowel diarrhoea 
while receiving treatment, although the diarrhoea appeared 
responsive to metronidazole.16 

5. Cyclophosphamide
 Cyclophosphamide is an alkylating and myelosuppressive agent. 

There is no evidence to suggest improved clinical outcomes in 
patients with IMHA treated with cyclophosphamide and 
prednisone over prednisone alone.4,7 Several studies have actually 
shown decreased survival rates with cyclophosphamide use.4,9

   Side effects of cyclophosphamide include bone marrow 
suppression resulting in leukopaenia, neutropenia and throm-
bocytopenia as well as a sterile haemorrhagic cystitis. Because 
other immunosuppres sive agents with less severe side effects and 
improved efficacy are available, cyclophosphamide cannot be 
recommended as an ad junctive in treating IMHA.

6. Human Intravenous Immunoglobulin (hIVIG)
 hIVIG may be a helpful adjunct in the short term management of 

refractory cases in order to induce remission. The response is 
often rapid but transient, suggesting hIVIG is not ideal for 
maintaining remission.1,8,9 The exact mechanism of action remains 
unclear but it is presumed to block Fc receptors on macrophages 
thereby reducing phagocytosis of erythrocytes, interfere with 
complement activation or to suppress antibody production. The 
recommended dosing regimen in dogs is a single infusion of              
0.5-1.5 g/kg infused over 6-12 hours. hIVIG has the potential risk 
of acute anaphylaxis with repeated infusions, hypercoagulability 
and hypertension.

7. Splenectomy
 Splenectomy may be considered in patients that do not respond to 

prednisone together with other immunosuppressive agents, or 
those that require long-term high dose therapy in order to remain 
in remission. The spleen is the major site of anti-erythrocyte 
antibody production as well as being responsible for destruction 
of IgG coated erythrocytes.4,8 

A retrospective study evaluated differences in survival rates in        
88 dogs with IMHA treated with prednisone, dexamethasone, 
azathioprine, danazol, cyclosporine, cyclophosphamide, Oxyglo-
bin® or hIVIG. This study did not demonstrate a significant diffe-
rence in survival between patients given single or multiple 
immunosuppressive drugs, but they did demonstrate an increased 
relative risk for death associated with cyclophosphamide and 
Oxyglobin® use.9

Another retrospective study of 151 dogs reported improved 
survival rates in dogs treated with a combination of gluco-
corticoids, aza thioprine and ultra-low-dose aspirin compared to 
dogs treated with glucocorticoids and azathioprine alone.15

COMPLICATIONS:
Thromboembolis, particularly PTE formation, contributes signi-
ficantly to morbidity and mortality with reported numbers as high 
as 80% of dogs with IMHA succumbing to thromboembolism.4,8,17 
The patho genesis for thrombus formation remains unclear, but 
blood sampling, intravenous catheterisation and glucocorticoid 
therapy are considered predisposing factors. Approximately 50% 
of dogs with IMHA are in a hypercoagulable state at the time of 
diagnosis.4

Severe thrombocytopenia and hyperbilirubinaemia have been 
shown to be risk factors for the presence of thromboembolism in 
dogs with idiopathic IMHA.11 Current recommendations to 
prevent DIC and thromboembolic disease in IMHA patients 
include the use of unfractionated heparin, low molecular weight 
heparin, ultra-low-dose aspirin or clopidogrel. Unfractionated 
heparin has not been shown to reduce the occurrence of PTE in 
dogs with IMHA. The use of low molecular weight heparin such 
as dalteparin or enoxaparin requires frequent monitoring of 
clotting times and is practically and financially unfeasible.4 
PROGNOSIS:
The prognosis for patients diagnosed with IMHA is still 
considered to be guarded with mortality rates ranging from 29 % 
to 70%.5,6,11,17 Successful treatment responses have been reported 
to range from 40-70 %.4 Multiple retrospective studies have 
reported that most deaths occur within the first 2 weeks of 
treatment and that those patients who survived longer than 2 
weeks seemed to have a better chance of survival.5 Recent reviews 
into negative prognostic indicators for sur vival showed that 
thrombocytopenia, leucocytosis with a left shift, 
hyperbilirubinaemia, hypoalbuminaemia and elevated ALP 
activity and blood urea nitrogen are linked to increased 
mortality.4,6,11,15 Relapses are common and it has been reported in 
15 % of dogs following reduction or discontinuation of immuno-
suppressive therapy.15

CONCLUSION:
Multiple retrospective studies have attempted to identify the 
optimal immunosuppressive protocol for treatment of IMHA. 
Unfortu nately, no conclusive evidence supports the use of any one 
immu no suppressive agent over another. 

Based on reports it is reasonable to conclude that prednisone 
alone or in combination with azathioprine (with or without ultra-
low-dose aspirin) is the best initial treatment, and that cyclo-
phosphamide is not indicated in the majority of patients.
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SAVC Accreditation Code: AC/1257/14. To answer  the questions visit www.sava.co.za and log into the members section. 
Click on CPD and log in.  VetCPD web system code: a47120 for this article.

1. Which breed is reported to have the highest incidence 
of IMHA?

a) Irish Setter
b) Poodle
c) Cocker Spaniel
d) English Springer Spaniel
e) Labrador Retrievers

2. Which of the following is NOT a suggested cause of 
IMHA?

a) neoplasia
b) gastrointestinal ulceration
c) vaccination
d) administration of a sulpha antibiotic
e) pyometra

3. Which one of the following is NOT a requirement for 
confirmation of a diagnosis of IMHA?

a) significant spherocytosis
b) haemolytic anaemia
c) positive saline agglutination test
d) positive Coombs test
e) reticulocytosis

4. Which is NOT an appropriate indication for 
transfusion in a patient with IMHA?

a) weak pulses
b) icterus
c) tachypnoea
d) tachycardia
e) collapse

5. Which of the following is NOT a side effect of 
glucocorticoids?

a) bone marrow suppression
b) gastrointestinal ulceration and perforation
c) increased risk of infection
d) thromboembolic disease
e) muscle wasting

6. Which of the following is NOT a side effect of 
azathioprine therapy in dogs?

a) pancreatitis
b) bone marrow disturbances
c) gastrointestinal disturbances
d) hepatopathy
e) gingival hyperplasia

7. Which immunosuppressive therapy is unlikely to be 
effective within the first 2 weeks of treating IMHA?

a) glucocorticoids
b) splenectomy
c) azathioprine
d) hIVIG
e) cyclosporine

8. The most common complication in patients with 
IMHA is

a) DIC
b) gastrointestinal ulceration
c) hepatopathy
d) thromboembolism
e) thrombocytopenia

9. Which factor is NOT considered a negative prognostic 
indicator for survival with IMHA?

a) hypoalbuminaemia
b) thrombocytopenia
c) hyperbilirubinaemia
d) leukocytosis
e) leukopenia

10. What percentage of patients is likely to relapse once 
immunosuppressive treatment is tapered/withdrawn?

a) 5%
b) 15%
c) 25%
d) 35%
e) 50%
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