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MYCOLOGY REVIEW

· Fungi--eukaryotes; characterized by nucleus, mitochondria, endoplasmic reticulum, Golgi, (membrane-bound organelles) cell wall etc.

· get nutrients by secreting enzymes to break down complex compounds; non-motile; generally non-fastidious in nutritional requirements

· fungal membrane has ergosterol--target for anti-fungal drugs

· anti fungal drugs

· -azoles-affect p450  

· Squalene 2,3 epoxidase inhibitors-- e.g. Tolnaftate, Naftifine

· Amphotericin B (Amp B) and Nystatin (one of the polyenes) bind to ergosterol

· 5-flurocytosine is a pyrimadine analogue, so messes up RNA metabolism and ultimately DNA synthesis through thymidylate synthetase

· Ciclopirox olamine--affects amino acid uptake

· Griseofulvin-affects mitosis

· with Amp B--have to worry about toxicity

· Some drugs are OTC so if pt is already using a drug, you may need to use a drug with a different MOA; may also be harder to isolate fungi from the lesion or observe organisms microscopically 

· example ?s:

· etiology of sporotrichosis

· morphology in tissue of Sporothrix schenckii
· distinctive fungal structure useful in culture ID of Sporothrix schenckii
· example case study

· 14 year old girl stepped on a rake and came to dr w/ draining wound, culture grew fungus with conidia arranged petal-like, what is the most likely fungal etiology?

· Important clues are puncture wound (sex, age, and ethnicity are not important in this case but are in some fungal infections i.e. in coccidiomycosis); think of subcutaneous--of these which might give a draining lesion? mycetoma and sporotrichosis

· culture shows a filamentous fungus and conidia appear petal-like

· doesn't mention dematiaceous (most mycetoma agents are),  so that points toward sporotrichosis

· Route of infection is another clue.  If you are told respiratory, think inhalation

· systemic fungal disease all start out as respiratory infections

· opportunistic fungal infections-- aspergillosis and pneumocystis both start out as respiratory

· If you know immune status of pt, you know whether to focus on systemic or opportunistic organisms

· geography is also an important clue b/c some organisms are endemic to certain areas

· Coccidioidomycosis--Southwestern U.S.

· Histoplasmosis--east of Mississippi, and a region of East Texas and some along the Rio Grande

· Blastomycosis--eastern U.S.

· Paracoccidioidomycosis--S. America and some in Central America

· If pt has Paracoccidioidomycosis or Blastomycosis are you going to see the pt present w/ respiratory Sx?

Probably not b/c you will see most pts w/ Blastomycosis (Blastomyces dermatitidis) present w/ disseminated chronic cutaneous disease.  Most pts w/ Paracoccidioidomycosis (Paracoccidioides brasiliensis) present w/ latent form where it is disseminated usually to the oral mucosa and gingiva

· Coccidioidomycosis (Coccidioides immitis)
· culture ID(look for conidia

· inhale arthrospores=infectious form

· in tissue look for spherules

· pretty infectious so almost anyone who inhales it becomes infected

· men and women are infected equally, but men typically have more severe Sx. w/ infection

· disseminated disease is more common in pts w/ pigmented skin and pregnant women

· found in southwestern U.S., parts or Mexico and Central and South America

· Histoplasmosis (Histoplasma capsulatum)
· microconidia are inhaled

· in a culture look for macroconidia that look like a "medieval mace" round w/ little spikes sticking out of it(culturally distinctive; microconidia are not culturally distinctive but are small enough to be the infective particle

· in tissue, look for yeast in the reticulocytes (intracellular)

· equally infects men and women, but Sx are more severe in men

· found in eastern half of U.S.

· likes nitrogen-rich environments

· common characteristic of Histoplasma capsulatum, Coccidioides immitis, and Blastomyces dermatitidis--mold and are dimorphic, temp. determines morphology

· Blastomycosis (Blastomyces dermatitidis)
· most common presenting Sx is cutaneous, usually accompanied by pulmonary Sx but most pts come in b/c of cutaneous lesions

· specimen from lesion that is positive(will see broad-based budding yeast

· if cultured, look for yeast form

· men and women are equally infected

· most of the chronic cutaneous cases in men

· found in the eastern U.S.

· Paracoccidioidomycosis (Paracoccidioides brasiliensis)
· most cases present as disseminated disease usually to oral mucosa and gingiva

· culture ID(look for yeast form

· men and women equally infected

· men > Sx (about 11:1) b/c estrogen prohibits morphogenesis so inhaled conidia cannot turn into yeast; experiments have shown this

· found in South America

· **can use sulfa drugs for this infection

Q: What is the difference between the estrogen binding protein in Paracoccidioides brasiliensis and Coccidioides immitis? 

A: There is a protein in Coccidioides immitis that binds estrogen and some of the other sex hormones; the effect does not seem to be as dramatic, the main difference is that the organism grows faster in culture in the presence of these hormones

· Cryptococcosis  (Cryptococcus neoformans)
· form in nature=encapsulated yeast

· when we inhale it, it has been desiccated (pretty dry)

· found in pigeon or bird droppings and eucalyptus trees (gatti  species)

· most common presentation is meningitis

· if you include the AIDS population most pts w/ this fungal infection are immunocompromised; if you exclude AIDS pts, about 1/2 are immunocompromised and 1/2 are healthy

· in tissue(yeast; so not a dimorphic organism

· found worldwide, no endemic area

· Opportunistic infections--occur in pts w/o normal immune defenses

· most common is Candida (there are a few different species)

· major types of manifestations of Candidiasis are cutaneous and mucocutaneous

· oral-thrush 

· diaper rash b/c babies have not established a natural flora yet 

· nail

· skin folds b/c of moisture and warmth

· vaginitis

· with these types of infections you see morbidity but not mortality

· predisposing factors are antibiotics b/c they destroy bacterial flora; AIDS--generally see oral infection w/o systemic disease, but in other immunocompromised pts generally see systemic disease and not cutaneous infections

· treat topically--e.g. miconazole; sometimes systemically (i.e. fluconazole for vaginitis); there is also an oral mouthwash w/ Nystatin available

· systemic disease (still talking about Candidiasis)

· manifestations are: 

· fungemia

· endocarditis

· hepatosplenic disease

· kidney infection

· dissemination to skin, lung, or brain (in brain it is usually only seen at autopsy in adults, but can be seen in low birth weight babies)

· risk factors for systemic disease are drug use, catheter, immunocompromised, corticosteroids, iatrogenic (e.g. transplant pt)

· tx--systemic infections are pretty serious so start thinking about Amp B (DOC) or itraconazole (will not have to choose between these on an exam); Amp B is generally the gold standard ; fluconazole is used but probably just w/ fungemia and not when disease has disseminated to another organ

· w/ candidemia, about 1/3 die of the infection, 1/3 die of underlying problems, 1/3 recover

· dx--if you see yeast, hyphae and/or pseudohyphae in a pt specimen, is it sufficient to make a dx?

· depends on where it comes from

· liver biopsy, yes

· oral scraping, no but if you see it along w/ white patchy pseudomembranous areas, or in denture wearers a reddened erythematous area, that would confirm with clinical observation

· if culture from sputum specimen, have to confirm w/ clinical observations

· from urine-depends on number of organism present

· from blood--yes

· Candida is yeast, pseudohyphae, and hypha--What controls its morphogenesis? don't know all the factors but it is not temperature

Q: In re to virulence factors of Candida Th1 Th2 shift--is that the case for all fungal diseases?

A: Not all are that well investigated; generally the Th1 response points toward resolution whereas a Th2 response does not

Q: How about Candida infections in people w/ diabetes?

A: Sugar availability is not an unreasonable factor, but not clear from some of the studies that it is just sugar; probably is more overall immune status--still lots of room for study in this area

· virulence factors

· Th1 in Candida 

· morphogenesis (this is a virulence factor in all fungi that have more than one morphology--she says it has not been absolutely shown for all but it probably could be b/c there is a very strong correlation)

· degradative enzymes--proteases, lipases

· adhesins--Candida can bind to fibronectin and laminin--both components of ECM; complement fragments--may cause clumping of organism and make a clump too large to ingest--may be one mech. by which it is a virulence factor 

· the organism must stick around and proliferate in order to cause damage, in order to stick around, it literally has to stick or else the bodily fluids would wash it away

· none of these organisms are producing anything that is in and of itself able to cause disease

· some are more resistant to killing by professional phagocytes (Candida is an example of this)

Q: phenotypic switching vs. morphogenesis

A: phenotypic switching--there are some strains of C. albicans that grow as a round or as an oblong yeast and it secretes variable amts. of enzymes based on whether it is round or oblong. Also, the oblong form is more resistant to 5-flurocytosine--so there are some differences to drug susceptibility.  Basically, with phenotypic switching, it is the same morphology but it looks different

· Aspergillosis

· inhale it- get allergic rxn ; not an infection, organism does not have to proliferate (can get same rxn if you put Ag on a latex bead)

· could be a necrotizing pneumonia (remember the black lung w/ all the necrotic lesions on it?)

· goes relatively fast (not as fast as mucormycosis)

· disseminates-- pt often reports "just acute illness" for Sx

· if you do a lung biopsy, look for hyphae with acute angle branching

· if you get a sputum specimen and the lab reports back with Aspergillus--can be a contaminant even if pt is sick; you may go ahead and treat on a single culture b/c of the seriousness; if you think they have the organism and you don't get anything on culture, some Drs. get aggressive in getting a specimen--either lung biopsy or bronchial lavage

· tx for systemic aspergillosis --Amp B--there is a liposomal form developed for Aspergillosis; inconsistent results w/ azoles; Aspergillus is found everywhere; plants and flowers are banned in all bone marrow units b/c the organism can come in through the soil

· Mucormycosis

· manifestations are rhinocerebral and thoracic

· predisposing factors: rhino--acidosis--diabetics, drugs; thoracic--immunocompromised--leukemia, lymphoma

· rhinocerebral

· in tissue look for hyphae-wide and non-septate--not a lot of them around so can sometimes have a problem seeing them even with a + specimen, need to look hard at the whole specimen

· timeframe for action--you better get busy, send to lab stat

· Tx:  Amp. B and might consider surgical debridement

· Pneumocystic carinii pneumonia

· seem mainly in AIDS PTS and in low birth weight, malnourished infants

· species specificity of isolates-very specific human isolates only infect humans and rat isolates only infect rats

· in tissue, looks like protozoa or trophozoite or cyst or ameboid or amorphous shaped yeast or ascispore

· Tx. TMP-SMX (trimethoprim-silfamethoxazole) and also tx AIDS pts prophylactically with TMP-SMX

· organism is opportunistic and is found worldwide

· Dermatophytes

· found in soil, animals, humans

· manifestations: tinea--everywhere; hair, scalp, smooth glabrous skin, nails, feet, groin

· habitat of organism--zoophilic and anthropophilic

· if pt has athlete's foot and has had it for a while and he has been treating w/ an OTC drug and it keeps coming back, probably anthropophilic b/c anthropophilic infections tend to be more chronic and less susceptible

· tx: generally start w/ miconazole or another OTC b/c less expensive, if that doesn't work, move on to Rx drug

· if 5 year old girl comes in w/ ringworm probably not anthropophilic; could be from soil or pet

· could tx w/OTC like an azole, tolnaftate, or Desenex 

· tell parent to check other playmates, siblings, pets

· subcutaneous

· Mycetoma

· generally caused by dematiaceous fungi

· in this country will probably present as a single lesion b/c pts usually come in before a large part of their body is affected; lesion could still have an exudate, drain w/ a granule

· eumycetoma looks clinically the same as actinomycetoma

· microscopically, look at filament size to distinguish between bacterial and fungal , if less that 1 micrometer--bacterial, if greater than 1 micrometer--fungi

· tx: if bacterial, penicillin; if fungal, we are not very successful at treating dermatiatious fungi, Sx: surgery may be used for some debridement

· Chromomycosis

· if  you catch it early, effective cure is Sx; if late, we are not good with treating dematiaceous fungi

· in tissue look for sclerotic bodies and pigmented hyphae

· Tinea nigra

· in skin scraping from tinea nigra (usually on palm of hand) look for pigmented hypha

· not a serious disease but should dx b/c don't want to misdx as malignant melanoma

· Tx. azole or keratolytic agent that leads to sloughing of skin

· Tinea versicolor (Malassezia furfur) 

· normal flora

· likes lipid for growth

· lesions usually on trunk of body

· tx--sulfur, anti-fungals, and b/c it can be recurrent, possibly use a systemic 

· dx.--"spaghetti and meatballs"  ; skin scraping and clinical appearance

