Pythium insidiosum infections in Horses
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	Pythiosis (Swamp cancer) is caused by an aquatic organism Pythium insidiosum, an oomycete pathogenic in mammals.  Most organisms in this genus are plant pathogens however  P. insidiosum infects horses, dogs, cats and man.  It is usually found in standing water in tropical, subtropical and temperate regions. Historically in the US the occurrence of pythiosis was found in the gulf states and other southern areas with wet environments, however, cases have been reported further north. With the recent occurrence of widespread floods infections with pythium may become more common in atypical areas. Most cutaneous infections in the US occur during late summer and early fall when water temperature reach 80°F or more when infectious zoospores are released into the water.  Zoospores cannot penetrate intact skin, although they may enter through microscopic lesions. The regions of the body most affected in the horse areas are the extremities, ventral aspects of the body and occasionally the muzzle area.  In rare cases infections may spread from peripheral lesions to internal organs. 
	The typical characteristics of lesions caused by Pythium are locally invasive, fast-growing masses with excessive granulation tissue formation and exudation that are intensely pruritic.  Pythium elicits a strong Type 2 immunologic reaction composed mainly of eosinophils and basophils.  Aggregations of inflammatory cells around the organism form white to yellowish colored coral like structures called “kunkers” that are found within granulation and necrotic tissue. Most commonly the organism can be found within this material. 
	The diagnosis of pythiosis is not challenging as lesions show very distinct features. Pythiosis should be highly suspected if the horse is presented to you during late summer to fall, if the horse had access to standing water or wet areas, kunkers are present in the lesion, cytology shows pyogranulomatous inflammation with a high number of eosinophils and the lesion is pruritic. The eosinophils are a distinct finding; hypersensitivity to the organism might be part of the pathogenesis.  A biopsy is an effective test, but requires special staining (GMS) to visualize the organisms. Pythium organisms grow well on fungal cultures, but require special processing to induce sporulation, which is required for the identification. Another very practical test commercially available is a serum ELISA test offered by www.pavlab.com.  Habronemiasis is the primary rule out. 
[bookmark: _GoBack]	Therapy can be challenging especially if the lesions are chronic and large. Because this organism is neither a bacteria nor fungus, antimicrobial drugs have minimal effect. The primary therapy remains excision of lesions;  treatment success is higher if the lesions are less than 2 months old.  Chronic lesions are often too large to be completely resected and may have invaded underlying structures (fascia, ligaments, tendons, joint capsules).  Wide surgical excision may be curative, but combining surgical therapy with other modalities is advisable if there is the slightest chance that infectious tissue may be still present. The Pythium vaccine (www.pavlab.com) is based on purified pythium proteins. The vaccine is injected SC on day 1, 7 and 21. Changes such as reduced inflammation and discharge may be seen in as early as 7 days but depending on the extend of the lesion complete healing may take up to 3 months. The theory behind the vaccine is that it modifies the patient immune response from an allergic (T helper 2) response to a curative (T helper 1) response. The ELISA can be also used as a follow-up test to see if a response to the vaccine has been induced. Typically the antibody titers should decrease over several months post-treatment indicating cure from the infection.  Response to the vaccine has been reported to be 100% in lesions less than 20 days old and less effective in lesions less than 60 days old (60%), and less so in large chronic lesions.  Amphotericin B (50g in 10ml sterile water plus 10ml DMSO) as a gauze dressing can be applied daily as an adjunct treatment for at least one week. The overall prognosis depends on the duration and extension of the lesion. If the lesion has been present for more than 2 months the prognosis is poor.
	Pythium insidiosum is resistant to most antibiotic and antifungal drugs as the organism lacks ergosterol in its cytoplasmic membrane.   Amphotericin B has been used in conjunction with surgical debulking in intravenous regional limb perfusion (IRLP) to treat single distal limb lesions.  Doria et al (Vet Surg, 2012. 41(6): p. 759–65.) report 11/12 cases with complete lesion resolution in 35 to 60 days post treatment after 1 to 2 treatments with IRLP.
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