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PATHOPHYSIOLOGY AND SIGNALMENT
Polyarthritis is defined as inflammation of multiple joints.  Most cases of polyarthritis are non-erosive and are caused by certain infectious agents (most vector borne) or are immune-mediated.  Immune-mediated non-erosive polyarthritis can be classified into 4 types: Type I -idiopathic, Type II – reactive and associated with chronic disease at a distant site (ie. Heartworm, tick borne, fungal disease), Type III - associated with gastrointestinal or hepatic disease and Type IV - associated with neoplasia at a distant site.1  Polyarthritis is also associated with related conditions such as polyarthritis/meningitis (ie. Rottweilers), polyarthritis/polymyositis (ie. Spaniels) or drug-induced (ie. certain antibiotic therapy).2-5 The inflammatory pattern is hypersensitivity reaction, with amplification of normal host defense response and Type III immune complex deposition.  Secondary complement fixation, vasoactive substances release by neutrophils and platelet lysosomal enzyme release contribute to ongoing inflammation.1  Non-septic polyarthritis most commonly affects distal joints, although any joint may be affected. In contrast, septic inflammation tends to occur in larger, proximal joints.  Whilst any breed can be affected, large breed dogs are overrepresented.2 Sulfonamide-induced polyarthritis has been reported in the Doberman pinscher and other large breed dogs.5 Both male and female dogs appear equally susceptible and are affected usually as young adults or in middle age.


CLINICAL SIGNS AND PHYSICAL EXAMINATION FINDINGS
	The patient with polyarthritis often has vague signs which may wax and wane.  General malaise, lethargy and/or inactivity are common. There is often intermittent and/or chronic fever, and polyarthritis must be considered in the differential diagnosis list for a patient presenting for fever of unknown origin.6-7  Intermittent, shifting lameness and/or generalized stiff gait may be present  Whilst joint effusion, pain, warmth, and periarticular soft tissue swelling are often detected, it is important to note that the absence of these findings does not rule out polyarthritis.8  In fact affected joints can be completely normal on examination.  In one report of 58 dogs, 79% displayed lameness and 72% had fever and peripheral lymphadenomegaly.9  Referred cervical and/or lumbar pain may be noted as well.8


DIAGNOSTIC TESTING
Minimum database for the patient with suspected polyarthritis includes CBC, biochemical profile, urinalysis, urine culture and radiographs of clinically affected joints.  CBC results are often nonspecific and indicative of inflammation, including neutrophilia, left shift and anemia of chronic disease. Biochemical panel abnormalities may include hypoalbuminemia, hyperproteinemia and/or mild ALP elevation.  Creatine kinase may be elevated in cases with concurrent polymyositis. Urinalysis may reveal proteinuria which should be quantitated if urine sediment is quiet and urine culture is negative.  Urine culture may be positive with septic polyarthritis, but negative urine culture does not rule this out. Radiographs of clinically affected joints may be normal or reveal joint effusion and/or periarticular soft tissue swelling in cases of non-erosive arthritis.  Erosive arthritis radiographs may reveal osteophytosis if advanced in addition to the erosive changes.  Thoracic and abdominal radiography may be helpful to rule out reactive polyarthritis associated with neoplasia.  ANA titer and SLE test can be performed but have limited clinical utility in the author’s opinion as they are neither sensitive to rule out immune mediated polyarthritis nor specific for primary immune mediated polyarthritis.10-16 Specific etiologic agent testing is important in the diagnostic workup including heartworm, tick-borne (Anaplasma, Ehrlichia, Rickettsia) and fungal disease.17
	 

ARTHROCENTESIS AND JOINT CYTOLOGY
	Definitive diagnosis of polyarthritis requires synovial fluid analysis.  Arthrocentesis is a relatively simple procedure which should be performed when polyarthritis is suspected.  Peripheral IV catheter is key to achieve twilight sedation or general anesthesia.  The author prefers in most cases to use opioid/benzodiazepine combination, and in some cases alpha-2 agonist or ketamine.  In many cases the author uses a propofol CRI and in some cases intubation and inhalant anesthetic as indicated.  Proper anesthesia monitoring includes temperature, pulse rate and strength, respiratory rate, blood pressure, pulse oxygenation, ECG and end-tidal CO2.
	The following equipment is required for arthrocentesis: 3-mL syringe, 22 or 25-gauge needle, clean glass slides, and collection tubes (plain, EDTA, heparin). Arthrocentesis should always be performed on multiple joints, focusing on those most clinically affected.  In the absence of localizing signs, the author prefers to sample both carpi, a tarsus or elbow and a stifle. Sterile preparation of each joint is essential.  Each joint has a recommended site for aspiration which calls for slight flexion or hyperextension. The needle attached to the syringe is slowly advanced into the joint space taking care to avoid surface vessels, gentle suction is applied and pressure released before withdrawing the needle to avoid blood aspiration.  Normal joint fluid is viscous, sticky and of small volume which depends on the size of the animal, joint sampled, and degree of effusion. In mid-size to larger dogs the goal is to obtain 0.25-0.5 mls fluid. Whilst this is not always feasible, even one to two drops of fluid in the hub of the needle can provide valuable diagnostic information.18-22
Full examination of synovial fluid should include protein content, mucin clot formation, viscosity, cell count, cell differential, and direct cytologic examination. If sufficient fluid volume is not obtained for all these tests, the single most valuable test is cytology.  A direct smear should be immediately made and air dried.  If fluid is not seen in the syringe, needle hub fluid can be processed for cytology as follows: needle is removed, air aspirated into syringe, syringe reconnected to original needle and air in syringe expelled by directing the needle on a clean slide to force the drop of fluid in the hub onto the slide for direct smear. If additional fluid remains, it should be placed into EDTA tube for fluid analysis including additional cytology, protein level and cell count.  Protein level can also be obtained from a drop of synovial fluid using refractometer. If sufficient fluid remains, a drop from the syringe should be placed in media (ie. Port-a cul) for aerobic and anerobic culture, and a drop can be processed for Mycoplasma PCR and/or culture.18-22
Diagnosis of immune-mediated or reactive polyarthritis is based on joint fluid cytology from multiple joints revealing increased number of nondegenerate neutrophils with compatible clinical signs.9 Normal joint fluid has a low cell count (0-3000 cells/µL), mainly synoviocytes or mononuclear cells.  In immune-mediated or reactive polyarthritis, total nucleated cell count ranges from 4,400-370,000 cells/µL, and 20-80% are nondegenerate neutrophils.2 Erosive polyarthritis and osteoarthritis both tend to have lower total cell counts and higher percentage of mononuclear cells.2  Hemorrhage is common in synovial preparations but frequently is artifact noted at end of joint aspiration. True hemarthrosis reveals grossly red fluid during sampling.18-22
In non-septic joints, cytology cannot differentiate infectious from immune-mediated polyarthritis. These conditions must be distinguished using other diagnostics (ie. etiologic agent testing), and often treatment for both conditions is instituted simultaneously whilst awaiting tests results.23
	Neutrophils are present in large numbers in septic arthritis, immune-mediated and reactive/infectious polyarthritis.  However, these conditions can usually be distinguished by history, physical examination, and other testing. The absence of bacteria, either cytologic or through culture, also does not exclude bacterial etiology.24-27


TREATMENT
When tick-borne illness is confirmed, doxycycline therapy should be initiated at 10 mg/kg PO q 24 hrs for 28 days.  If tick-borne illness is suspected, doxycycline therapy can be considered at same dose and duration in conjunction with NSAID or anti-inflammatory corticosteroid therapy.   Whilst NSAIDs may be adequate in mild cases, the author has experienced most dogs with reactive or idiopathic polyarthritis require corticosteroids or other immunosuppressive drugs. If NSAIDs are tried, treatment with corticosteroids should be delayed until washout period is completed.17 Corticosteroid should be continued at initial immunosuppressive dose for minimum of 2-4 weeks or until clinical remission and/or normal joint cytology.  Steroid therapy is then slowly weaned; the author prefers to taper by maximum 25% total dose reduction every 4 weeks with monitoring.   Total withdrawal of medications generally occurs no earlier than 4-6 months after starting therapy. If recurrent disease or incomplete response, therapy may be lifelong, with goal to maintain clinical remission at lowest effective dose.23 In patients who fail or cannot tolerate corticosteroid therapy, alternate monotherapy should be considered. Combination therapy is used when monotherapy fails or when patient does not tolerate monotherapy side effects.23,28  Cyclosporine (5 mg/kg PO q 12-24 hrs) resulted in complete remission in 70% of patients in one study.29  Leflunomide (2-4 mg/kg PO q 24 hrs) resulted in complete remission in 57% of dogs in one study.30  Mycophenolate mofetil and azathioprine are additional immunosuppressants which have been used to treat dogs with immune-mediated polyarthritis.31-33  They are not recommended concurrently due to similar mechanism of action.  Current available data do not show combination immunotherapy confers superior outcome verses monotherapy.28,30
Specific therapy to treat underlying disease is indicated. With drug sensitivity, the drug should be discontinued. Supportive therapy is important for comfort including analgesics (ie. tramadol, gabapentin, amantadine, opioids), chondroprotective agents (ie. chondroitin, glucosamine, green-lipped mussel extract, type II collagen) or omega-3 fatty acids.23 Melatonin has been anecdotally recommended for canine immune-mediated diseases based upon its T cell immunomodulatory effects in other species.  It is dosed at 3 mg PO q 12 hrs  (dogs <20 kg) and 6 mg PO q 12 hrs (dogs >20 kg).34


MONITORING
The most practical way to monitor patients with polyarthritis is through resolution of clinical signs.  A more sensitive method uses serial joint cytology to inform medication taper. In dogs, resolution of elevated CRP is also associated with disease remission.  Monitoring for drug side effects and secondary infections should occur through serial CBC, biochemical profile, urinalysis and urine culture.  Specific therapeutic monitoring of cyclosporine, leflunomide, and mycophenolate mofetil levels can be helpful however target ranges have only been extrapolated from human medicine.10-12,35


PROGNOSIS	
The prognosis for most dogs with reactive, idiopathic, drug-induced, immune-mediated or infectious polyarthritis is usually good.  Most dogs respond well to therapy without recurrence of illness.  About half of dogs with idiopathic disease are cured with therapy that can be discontinued, while about 20% will require continuous therapy and about 15% will relapse which can be successfully treated.36
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