MYCOLOGY III:  SUBCUTANEOUS MYCOSES

A. Know which form of the Sporothix schenkii is innoculated, which form spreads via lymph vessels, some physico-chemical factors that affect interconversion and some biochemical changes that accompany interconversion  

Sporothrix schenckii is a dimorphic fungus that grows as a cigar-shaped, 3- to 5-μm yeast in tissues and in culture at 35 C.  The mold, which grows in culture at 25 C is the infectious form in nature. The saprophytes which grown optimally at 25 C are inoculated epidermally (ulcerating) or subcutaneously (nodulation) by traumatic disruption of the skin (e.g. a thorn.

Once in the skin, it converts into yeasts that grow optimally at 35-37 C and at elevated CO2 levels and it spreads through the subcutaneous tissues

This conversion is called thermal dimorphism

Conversion to yeast form requires environments enriched with cystine and cystein. 

B. Compare the manifestations of the mycosis Sporotrichosis when a rose-thorn innoculates the fungus epidermally vs. Subcutaneously.

Subcutaneous manifestation of Sporotrichosis is as nodules along the draining lymphatics.  The infection spreads along lymphatic drainage routes and reproduces the original inflammatory lesions at intervals. The organisms are scanty in human lesions. If injected deeply, nodules can form that may resolve, only have nodules appear and ulcerate. Epidermal manifestation as a local pustule or ulcer.  Epidermal pustules or ulcers can lead to nodules. Ulcerating lesions can spread to major nodes but the infection rarely disseminates. 

C. Know target organs for dissemination of Sporotrichosis, if it is not treated successfully. 

Dissemination  occurs through lymphatics and can occur into mucocutaneous areas and into joints where it can manifest as chronic arthritis. 

Occasionally, spread occurs by other routes.  The bone, eyes, lungs and CNS are susceptible to progressive infection if the organisms reach these organs.; such spread occurs in less than 1% of all cases.  Primary pulmonary sporotrichosis occurs but is also rare. 

D. Know the criteria for definitive diagnosis of Sporotrichosis, and the preferred therapies.

Definitive diagnosis requires culturing to mold at room temp and back to yeast again at 35 C as no other fungus thermoconverts at that temperature (Syllabus 11). A biopsy will reveal typical granulomatous bodies with WBCs laden with organisms. In vivo, the infection will present as a plaque limited to the site of inoculation, cutaneous lesions extending proximally along the lymphatics (Harrison’s), or as a cause of meningitis in immunocompromised persons (Penn 1992).

Untreated sporotrichosis shows little evidence of self-healing and is capable of chronicity. Cutaneous sporotrichosis can be cured with a saturated solution of potassium iodide of increased doses titrated to patient tolerance (Harrison’s). KI probably works to disrupt the granulomas which protect the yeast from the immune response (Syllabus).

Alternatively, itraconazole is an effective and better tolerated drug. Other cases have been cured by administration of IV amphotericin B (Harrison’s).

E. Know two subcutaneous mycoses caused by zygomycetes whose life cycle involves parasitism of insects, passage through amphibians and colonization of plants; an the preferred treatment for each.

[All citations from syllabus]

Two chronic debilitating subcutaneous mycoses are caused by zygomycetes that grow slowly in human tissue and are discussed below. They are known as entamopthyromycoses because the life cycles have been determined to involve parasitism of flying insects. The moulds colonize and are passed in amphibian wastes, which then colonize plant surfaces, which are then traumatically inoculated into human hosts.

Conidiobolus coronatus causes edematous infections of facial and nasal mucosa resulting in rhinoentomophtoromycoses. The infection does not grow in vessels, but instead penetrates and grows in tissue to cause grotesque swelling. Basidiobolus haptosporus, on the other hand, does infect blood vessels. It is inoculated into limbs, typically of young males hunting in tropical marshes, and grows and fragments into both lymph and blood vessels—which causes massive swelling. Treatment of both is with potassium iodide and itraconazole.

F. Learn the efficacy and side-effects of the chemotherapies amphotericin B, itraconazole, and KI as they relate to treating subcutaneous mycoses.

[Unless noted, citations are from sections of the Integrated Medical Curriculum located at http://www.imc.gsm.com ]

KI (potassium iodide), mainly used as an oral antithyroid agent, is used in sporotrichosis to enhance the tissue response to infection. Specifically, it may disrupt the granulomas which protect the intracellular yeasts from the immune system (syllabus). One major side effect of KI, through its anti-thyroid actions, is the inhibition of thyroid hormone synthesis and release. Also, it crosses the placenta in amounts enough to cause fetal hypothyroidism (Pregnancy class D). The same properties that make it a treatment for sporotrichosis (granuloma disruption) cause its use to be extremely cautioned in tuberculosis patients. Finally, it can cause an acneiform rash or iodine toxicity.

Amphotericin B binds to sterols in the cell membranes of both fungal and human cells. Its higher affinity for ergosterol over cholesterol allows amphotericin B to be used systemically. As a result of this binding, membrane integrity is impaired, causing the loss of intracellular potassium and other cellular contents. Some adverse reactions to amphotericin B, such as electrolyte loss and nephrotoxicity, are an extension of its pharmacologic action, while anaphylactoid infusion-related reactions may be related to stimulation and release of prostaglandin synthesis. Anemia may be secondary to an inhibition of erythropoietin production.

Oral amphotericin B should not be used in treatment of systemic fungal infections. It is classified as pregnancy category C (causing an increased risk of death in the fetus). Amphotericin B is known to cause anemia, hypokalemia, and hypomagnesemia. Nephrotoxicity occurs in more than 80% of cases. Anaphylaxis, GI disturbances, and headaches are also known to be side effects of AMB therapy.

Of note, there are available lipid formulations of AMB designed to decrease the toxic effects of standard AMB therapy. Several different kinds of lipid conjugations are available.

Itraconazole is a synthetic triazole which resembles ketoconazole but has fewer side effects. It works by inhibiting ergosterol synthesis by binding to 14-alpha demethylase—a cytochrome P450 enzyme necessary for conversion of lanosterol to ergosterol. It is indicated for the treatment of Aspergillus, Blastomyces, Histoplasma, and onychomycosis and aspergillosis unresponsive to AMB.

Side effects of itraconazole include nausea, vomiting, abdominal pain, rashes, and hypokalemia. It is defined as pregnancy category C (teratogenic effects on animal fetuses) and does pass into breast milk. It should not be used on patients with liver disease or azole hypersensitivity.

G. Know some causative fungi of Chromomycosis and Mycetoma, and acute and chronic manifestations of these mycoses.

Chromomycosis is broadly caused by Fungi imperfecti, including some saprophytic yeasts.  More specifically, it is caused by Fonsecaea pedrosoi, Phialophora verrucosa, Cladosporium carrionii, Fonsecaea compacta, and Rhinocladiella aquaspersa.  Acutely, it manifests as scaly, wart-like papules on the feet.  Chronically, it appears as darkly colored, infectious swellings of the cutaneous surface of the foot, then forming leathery, multicolored, crusty, relatively painless growths that can cover the entire lower extremity.  It’s treated with Itraconazole.

Myctoma is also caused by Fungi imperfecti, in particular: Exophiala jeanselmei, Madurella mycetomotis, Madurella grisea, Curvulata lunata, and nondematiaceous fungi.  It causes massive induration with draining sinuses.  These usually occur on the foot. 
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