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Canine immune-mediated polyarthritis
Myles McKenna MVB MVetSci MVetMed DACVIM (SAIM) DECVIM-CA MRCVS, 
assistant professor in small animal internal medicine at University College Dublin, 
presents an overview of canine immune-mediated polyarthritis

Canine immune-mediated polyarthritis (IMPA) is a common 
but under-recognised condition in clinical practice. IMPA 
is characterised by synovitis of two or more joints, which 
is responsive to immunosuppressive therapy.1 It is often 
associated with systemic signs of illness such as pyrexia, 
lethargy and hyporexia.2,3 Most a ected dogs are between 
three and seven years of age at the time of diagnosis, 
although cases of IMPA have been reported in dogs ranging 
from six months to 12 years of age.2,4 Any breed can be 
a ected and there is no apparent sex predilection.1,2,4 

PATHOPHYSIOLOGY
IMPA can be classified as erosive, where progressive joint 
destruction occurs, or non-erosive. Non-erosive IMPA 
typically results from a type III hypersensitivity reaction, 
involving the deposition of immune complexes in the synovial 
basement membrane in response to an immune stimulus. 
This starts a cascade reaction that draws inflammatory 
cells, including neutrophils, to the site of inflammation.5 
Erosive IMPA most commonly occurs when plasma cells 
or activated B cells produce a pathogenic immunoglobulin 
called rheumatoid factor.1 Circulating rheumatoid factor is 
deposited and phagocytosed in the synovium, leading the 
release of inflammatory mediators and the activation of 
osteoclasts. Osteoclast activation leads to subchondral bone 
resorption, while fibroblast proliferation leads to scarring and 
deformation of joints. Erosive disease is rare, representing 
less than 1% of cases of IMPA.1,2,6

CLASSIFICATION OF IMPA
In addition to being classified as erosive or non-erosive, 
IMPA may be classified as primary (idiopathic), or secondary 
(where IMPA is triggered by a distant immunogenic 
stimulus).1 Most cases of IMPA are primary, or idiopathic, 
meaning no underlying cause is identified.1,4,7 Primary IMPA 
is a diagnosis of exclusion; ruling out all possible causes of 
secondary IMPA is necessary before  a diagnosis of primary 
IMPA can be reached. Causes of secondary IMPA include:
• Infection: infection distant to the joint may serve as a 

source of excess antigens contributing to the development 
of immune complexes. Multiple sites and types of infection 
have been linked to IMPA including urinary tract infection, 
respiratory tract infection, endocarditis, borreliosis and 
leishmaniosis.1,4,8

• Neoplasia: neoplastic cells may act as a source of 
persistent antigen, leading to secondary IMPA. Various 
types of neoplasia have been associated with secondary 
IMPA, including mammary carcinoma, squamous cell 
carcinoma and seminoma.1,4,9

• Chronic gastrointestinal disease: including 
inflammatory bowel disease.1

• Medications: IMPA is a rarely reported adverse 
e ect of certain medications, most notably antibiotics. 
Sulfonamides are most commonly implicated, but 
other medications that have been linked to IMPA 
include penicillin derivatives, cephalosporins and 
phenobarbital.10-13

• Vaccination: the immune stimulation induced by 
vaccination may represent a trigger for IMPA, and 
vaccines have been implicated as inciting causes of 
IMPA.14,15 However, there is a paucity of cases of vaccine-
induced IMPA reported in the veterinary literature and a 
direct causal link is challenging to prove.

Occasionally, IMPA may be present not as a standalone 
immune-mediated disorder, but may instead be part of a 
polysystemic immune-mediated disorder such as systemic 
lupus erythematosus (SLE).16-18 In such cases, additional 
clinical manifestations such as haemolytic anaemia, 
thrombocytopenia, skin lesions or glomerulonephritis may 
be noted. Breed-associated IMPA has also been recognised, 
a ecting breeds including the Japanese Akita, Shar Pei 
and Beagle.19-23 The Shar Pei IMPA syndrome, commonly 
termed ‘familial Shar-Pei fever’, is a distinct pathogenic 
process, representing a form of familial amyloidosis that 
is characterised by recurrent bouts of fever and joint 
inflammation, especially of the tarsi.20-23 In addition, a 
specific form of erosive arthritis has been reported in 
greyhounds.6,24,25 

CLINICAL PRESENTATION 
Typical clinical signs of IMPA include reluctance to walk and 
a shifting lameness, and multiple e used joints are usually 
(but not always) palpable on physical examination.1,2,7 A ected 
joints are commonly painful, but in one study only 40% of 
IMPA cases had joint pain detected on physical examination.2 
The carpal and tarsal joints are more commonly a ected 
than the larger and more proximal joints of the limbs.1,4 Other 
non-specific signs of illness such as weight loss and anorexia 
are variably present.2,3,4 Approximately half of a ected 
patients are pyrexic on presentation. Because not all patients 
with IMPA will present with signs of overt lameness or joint 
e usion, it should always be considered as a di erential 
diagnosis in dogs with non-specific clinical signs like pyrexia 
or lethargy.26 

DIAGNOSTIC INVESTIGATIONS
Although the diagnosis of IMPA is made by interpretation of 
synovial fluid cytology, dogs with suspected or confirmed 
IMPA require extensive diagnostic investigations to rule out 
other causes of polyarthropathy such as septic arthritis or 
osteoarthritis, to screen for erosive disease, and to rule out 
underlying infectious or neoplastic triggers of IMPA.
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Baseline diagnostics
Complete blood count, serum biochemistry, urinalysis and 
urine culture should be performed in all cases. It is common 
to identify changes consistent with systemic inflammation on 
blood tests, such as leukocytosis, non-regenerative anaemia, 
and hypoalbuminemia.1,4 Mildly increased ALP of unknown 
aetiology is another commonly identified abnormality.4 A 
4Dx SNAP test should routinely be performed to screen for 
vector-borne infections (Borrelia burgdorferi, Anaplasma 
spp., Ehrlichia spp. and Dirofilaria immitis). Additionally, 
quantitative Leishmania serology is recommended if dogs 
have a history of travel from areas of continental Europe 
where this parasite is endemic.

Imaging
Thoracic and abdominal imaging should be performed 
in all cases of suspected IMPA. Thoracic radiography 
and abdominal ultrasound, or alternatively thoracic and 
abdominal computed tomography (CT) are commonly 
performed. At least two peripheral joints should also be 
imaged via radiography or CT, to screen for the presence 
of erosive disease and rule out other joint pathology. 
Intracapsular swelling, indicating e usion, is detected in most 
dogs with non-erosive IMPA. In erosive IMPA, additional 
abnormalities including subchondral bone erosion, luxations 
or ankylosis may be present.27 In early erosive disease, no 
radiographic lesions may be present,28 therefore repeating 
radiographs of a ected joints should be considered in 
dogs who fail to respond to treatment as expected, or who 
experience relapse of their disease. 

Arthrocentesis
Arthrocentesis should be performed in all cases where IMPA 
is suspected, even if joint e usion is not present on physical 
examination. It may be performed early in the diagnostic 
process, or after the aforementioned baseline tests have been 
performed. Arthrocentesis should only be performed under 
deep sedation or general anaesthesia. Sampling a minimum 
of three joints is suggested to maximise the chance of 
obtaining a diagnosis. Because smaller peripheral joints are 
most commonly a ected, sampling the tarsi and carpi should 
be prioritised.1,4 Sterile preparation of the areas to be sampled 
is essential to minimise the chance of iatrogenic septic 
arthritis. A 23-gauge or 25-gauge needle should be used, and 
the minimum volume of synovial fluid necessary collected, 
to decrease the risk of iatrogenic blood contamination 
of samples. Synovial fluid should be collected in an 
ethylenediaminetetraacetic acid (EDTA) tube for cytology 
and a plain tube for bacterial culture and sensitivity, and 
smears should be made immediately because synovial fluid 
cells commonly undergo rapid degradation in tubes. Normal 
synovial fluid should be clear and viscous.1 On cytology, 
normal joint fluid has a low nucleated cell count (<3000 cells/
µL) and a protein concentration <2.5g/dL.29 Mononuclear 
cells are the predominant cell type. Synovial fluid of dogs 
with IMPA is often grossly turbid and less viscous. Nucleated 
cell count is >3,000 cells/µL, protein concentration is 

>2.5g/dL and on cytology non-degenerate neutrophils are 
usually the predominant cell type (see Figure 1). Dogs who 
have already received immunosuppressive medications or 
have more chronic disease may have a lower percentage 
of non-degenerate neutrophils in their synovial fluid, but a 
di erential cell count comprising of >12% non-degenerate 
neutrophils is still considered consistent with IMPA.1,29 The 
presence of degenerate neutrophils and intracellular bacteria 
in synovial fluid is consistent with septic arthritis. However, 
it is important to note that non-degenerate neutrophils and 
no bacteria may be seen on cytology of joint fluid in some 
cases of septic arthritis, mimicking IMPA. Bacterial culture 
of joint fluid should always be performed in conjunction 
with cytology, although culture is positive in only 40-50% of 
septic joints.7,29,30 Di erentiating IMPA from septic arthritis 
therefore requires thorough assessment of a dog’s history, 
physical examination findings and results of other diagnostic 
tests. Septic arthritis more commonly a ects one large joint, 
whereas it is unusual for septic arthritis to manifest as a 
polyarthropathy a ecting multiple smaller joints (although 
this is possible if haematogenous spread of infection has 
occurred).1

Figure 1: Cytology of joint fluid from a dog with IMPA. Non-degenerate 
neutrophils are the predominant cell type. Photo: Laureen Peters.

Additional diagnostics 
Additional diagnostics may be appropriate in certain cases. 
Dogs presenting with clinical signs suggestive of other 
auto-immune problems, such as lesions on mucocutaneous 
junctions, should have an antinuclear antibody (ANA) test 
performed to screen for systemic lupus erythematosus.1 
Cerebrospinal fluid analysis should be considered in dogs 
with neck or spinal pain, which could suggest concurrent 
steroid-responsive meningitis-arteritis. Measuring serum 
rheumatoid factor can be considered in dogs where erosive 
disease is suspected, but this test has limited sensitivity and 
specificity for diagnosing erosive IMPA.1 

TREATMENT
Primary non-erosive IMPA
Immunosuppressive medications are indicated to treat 
primary immune-mediated polyarthritis.1 However, such 
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medications are contraindicated in some of the di erential 
diagnoses for IMPA, such as septic arthritis, and in many 
cases of secondary IMPA, for example where a vector-borne 
infection has been confirmed. It is, therefore, important 
that immunosuppressive therapy is not initiated until a 
diagnosis of IMPA has been confirmed cytologically and 
until secondary causes of IMPA have been ruled out.

SUPPORTIVE CARE
Because it is usually not advisable to initiate 
immunosuppressive therapy immediately, for the reasons 
outlined above, analgesia is necessary in the short-
term. Non-steroidal anti-inflammatory medications 
(NSAIDs) should be avoided when imminent initiation 
of corticosteroid therapy is anticipated, due to the risk 
of gastrointestinal ulceration or perforation when these 
medications are administered contemporaneously. If 
NSAIDs are used, a minimum washout period of seven 
days between stopping NSAIDs and starting corticosteroid 
therapy has been suggested.1 More appropriate analgesic 
options that can be used in patients with suspected IMPA 
include opioids (for example, intravenous methadone or a 
fentanyl patch), gabapentin, paracetamol or amantadine. 
Some dogs with IMPA can be systemically unwell, and 
additional medications or interventions may be indicated 
to manage their clinical signs, for example anti-emetics 
if nausea is present or intravenous fluid therapy if 
dehydration is detected.

Immunosuppressive medications
Glucocorticoids, especially prednisolone, are commonly 
used immunosuppressive medications to treat IMPA.1 
Response is generally rapid, and it is common for clinical 
signs like joint effusion, pyrexia and joint pain to have 
completely resolved, or at least markedly improved, 
within 24-48 hours of starting treatment. It is important 
that the initial dose of prednisolone administered is 
an immunosuppressive dose; 2mg/kg/day PO SID is 
suggested as a starting dose in dogs weighing under 
20kg. Because mg/kg dosing of prednisolone in dogs 
>20kg can result in those dogs receiving a relative 
overdose, an alternative dose of 40mg/m2 is suggested 
in those patients.31 SID dosing of prednisolone has been 
shown to have a lower incidence of adverse effects when 
compared to BID dosing.32 The dose of prednisolone 
should be reduced by approximately 25% every three 
to four weeks, assuming the dog remains in clinical 
remission. Repeating arthrocentesis would be ideal to 
confirm disease remission prior to tapering prednisolone, 
however performing arthrocentesis while dogs are on 
immunosuppressive therapy may increase the risk of 
iatrogenic septic arthritis. The author therefore does not 
advocate routinely repeating arthrocentesis. Instead, 
physical examination findings indicative of remission 
(absence of joint effusion, joint pain and pyrexia) should 
be used to decide whether or not tapering prednisolone is 
appropriate. Measuring serial C-reactive protein can also 

be used to determine disease remission in cases that are 
challenging to control.33,34 A second immunosuppressive 
agent can be added to the treatment protocol in dogs 
whose disease cannot be controlled with prednisolone 
alone or may be used to facilitate more rapid tapering of 
prednisolone in dogs who experience profound side effects 
of corticosteroid therapy. The most common second-
agent immunosuppressive medications used to manage 
IMPA are listed in Table 1. It is suggested to continue the 
second agent immunosuppressive until one to two months 
after discontinuation of the tapering prednisolone course. 
Leflunomide appears to be an efficacious alternative 
single-agent option to prednisolone, and the use of 
this medication alone can be considered in dogs where 
long-term corticosteroid therapy is contraindicated due 
to concurrent diseases like diabetes mellitus.35 Dogs on 
long-term immunosuppressive therapy must be monitored 
for adverse effects of the medications. A complete blood 
count (and potentially a serum biochemistry depending 
on the immunosuppressive drugs used) should be 
checked two weeks after starting immunosuppressive 
therapy and thereafter every one to two months until 
immunosuppressive therapy is discontinued. Intermittent 
urinalysis and urine culture is also advised to screen for 
urinary tract infection while on these medications.  

Secondary non-erosive IMPA
The primary focus when addressing secondary IMPA 
should be to treat the underlying disease. This may 
include treating an underlying neoplasm, treating a 
vectorborne disease with antimicrobial therapy or 
controlling gastrointestinal disease. If secondary IMPA 
has been triggered by medications or vaccination, signs 
may spontaneously resolve without immunosuppressive 
therapy once sufficient time has elapsed since exposure 
to the immune stimulus.14 In the event that clinical signs 
persist even when the underlying disease triggering IMPA 
has been controlled, immunosuppressive therapy is then 
indicated.

Erosive IMPA
As in non-erosive disease, immunosuppressive 
medications and analgesia are used to treat erosive IMPA. 
While monotherapy with corticosteroids is considered 
appropriate for management of dogs with non-erosive 
IMPA, it is contraindicated in erosive disease; in erosive 
disease, corticosteroid monotherapy is unlikely to be 
efficacious and may actually exacerbate damage to 
articular cartilage.6,36 Erosive IMPA should be managed 
with immunosuppressive doses of prednisolone in addition 
to a second immunosuppressive agent (as described 
in Table 1). Tapering of immunosuppressive agents is 
performed, as described above for non-erosive disease, 
but it is usually necessary to taper the medications more 
slowly, and it is rarely possible to completely discontinue 
immunosuppressive therapy in these cases.10 Treatment 
is less likely to be effective if significant damage to 
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subchondral bone has already occurred. Dogs with 
erosive IMPA typically require lifelong analgesia and 
immunosuppressive therapy. Physiotherapy or surgical 
arthrodesis can be considered in some cases.37

Table 1: Immunosuppressive medications commonly used 
alongside prednisolone to treat primary IMPA.

Drug
Suggested 
starting dose

Adverse effects

Azathioprine 2mg/kg EOD

Myelosuppression, 
hepatotoxicosis, acute 
pancreatitis, gastrointestinal 
upset

Ciclosporin 5mg/kg BID

Gingival hyperplasia, 
hypertrichosis, 
gastrointestinal upset, 
papillomatous skin lesions, 
recrudescence of infectious 
diseases

Mycophenolate 
mofetil

10mg/kg BID
Myelosuppression, nausea, 
vomiting, diarrhoea

Leflunomide 2mg/kg SID

Thrombocytopenia, 
unexplained bleeding, 
diarrhoea, increased liver 
enzyme activities

PROGNOSIS
The prognosis of dogs with non-erosive IMPA depends on 
the underlying cause, but in general prognosis is good, with 
most dogs responding well to corticosteroid monotherapy 
or combination immunosuppressive drug therapy. Dogs with 
erosive IMPA will require lifelong therapy and the response to 
treatment and long-term prognosis are generally considered 
poor.1 

CONCLUSION
IMPA is a disease with many di erent clinical presentations, 
and therefore should be considered as a di erential diagnosis 
even in dogs without obvious joint e usion or joint pain. 
A comprehensive diagnostic approach is necessary to 
distinguish IMPA from other joint diseases, to distinguish 
primary IMPA from secondary IMPA and to identify if the 
disease is erosive or non-erosive.
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1.  NON-EROSIVE IMPA GENERALLY OCCURS AS A RESULT OF 
WHAT TYPE OF HYPERSENSITIVITY REACTION?

 A.  Type I
 B.   Type II
 C.  Type III
 D. Type IV
 
2.  WHICH BREED IS AFFECTED BY A DISTINCT TYPE OF IMPA 

THAT REPRESENTS A FORM OF FAMILIAL AMYLOIDOSIS?
 A. Beagle
 B.   Shar Pei
 C.  Jack Russell Terrier
 D. Greyhound
 
3.  WHAT IS THE PREDOMINANT CELL TYPE IN NORMAL 

SYNOVIAL FLUID?
 A. Non-degenerate neutrophil
 B.   Degenerate neutrophil
 C.  Mononuclear cell
 D.  Epithelial cell

4.  BACTERIAL CULTURE IS POSITIVE IN WHAT PERCENTAGE 
OF CASES OF SEPTIC ARTHRITIS?

 A.  10-20%
 B.  40-50%
 C.   70-80%
 D. 90-100%
 
5.  THE ANTI-NUCLEAR ANTIBODY (ANA) TEST IS USED TO 

DIAGNOSE WHAT CONDITION?
 A.  Systemic lupus erythematosus (SLE)
 B.  Non-erosive immune-mediated polyarthritis
 C.  Steroid-responsive meningitis-arteritis (SRMA)
 D. Erosive immune-mediated polyarthritis
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