Unit III: Overview of Medical Microbiology: Important fungal diseases-Superficial, Subcutaneous, Systemic and Opportunistic Mycoses
Fungal infections are Mycoses. Most pathogenic fungi are exogenous, their natural habitats being water, soil and organic debris. The mycoses with highest incidence – candidiasis and dermatophytosis- are caused by fungi that are part of the normal microbial flora or highly adapted to survival on the human host.  
For convenience, mycoses may be classified as-superficial, subcutaneous, systemic and opportunistic mycoses (Table 45-1). Grouping mycoses in these categories reflects their usual portal of entry and initial site of involvement. Superficial mycoses are superficial infections of the epidermis, hair, and nails.  [image: ]

Subcutaneous mycoses that penetrate the epidermis and the dermis to infect deeper tissues.  Systemic Mycoses that spread throughout the body are called systemic mycoses.
However, there is considerable overlap, since systemic mycoses can have subcutaneous manifestations and vice versa. Most patient who develop opportunistic infections have serious underlying diseases and compromised host defenses, and also infect immunocompetent individuals. 
Superficial Mycoses- Superficial mycoses are superficial infections of the epidermis, hair, and nails. Table 32.1 listed some of the fungi that cause superficial mycoses, collectively theses pathogens are called dermatophytes. 
[image: ]
 
In general, superficial mycoses can be troublesome and occurring often infections, but are not serious health concerns. Fungi such as Trichophyton (figure 32.1b) cause infections of the feet (athlete’s foot) and other moist skin surfaces, and are quite common (figure 32.3a). These infections cause flaking and itchy skin and are easily transmitted by the cells or spores of the pathogen present in contaminated shower stalls, gymnasium and locker  room floors, contaminated shared articles such as towels or bed liners, or from close person-to-person contact. 
Related surface mycoses include “jock itch”, an itchy infection of the groin, skin folds or anus and ringworm (Table 32.1). Despite the name, ringworm is a fungal infection, typically localized to the scalp or the extremities; the infection causes hair loss and inflammation  
[image: ]

Treatment- Superficial mycoses can be treated with topical antifungal creams or liquid aerosols, although prophylactic application on a long term basis may be necessary if constant exposure to the pathogen.
Subcutaneous Mycoses- Subcutaneous mycoses that penetrate the epidermis and the dermis to infect deeper tissues. Or Subcutaneous mycoses are fungal infections of deeper layers of skin than those of the superficial mycoses (Table 32.1).
One disease in this class is sporotrichosis (Figure 32.4a), an occupational hazard of agricultural workers, miners, gardeners and other who come in contact into close and continual contact with the soil. 
[image: ]
The causal organisms, Sporothrix schenchii (Figure 32.1d), is a ubiquitous soil saprophyte whose spores can enter through a cut or abrasion and infect subcutaneous tissues (Figure 32.4a).
Chromoblastomycosis is due to pathogenic fungal growth in both surface (cutaneous) and subcutaneous skin layers, forming crustly, wartlike lesions on the hand (Figure 32.4) or leg.  
Treatment- Both sporotrichosis and chromoblastomycosis can be treated with oral administration of azoles.


 (
Figure 32.1 Pathogenic fungi – (d) Sporothrix schenckii  mycelia and condia 
)[image: ]

Systematic Mycoses - Systemic Mycoses that spread throughout the body are called systemic mycoses. Systematic fungal pathogens normally live in soil, and humans become infected by inhaling airborne spores that later germinate and grow in the lungs. From there the organism migrates throughout the body, causing deep-seated infections in the lungs and other organs and in the skin. 
Histoplasmosis (Figure 32.5a) is caused by Histoplasma capsulatum  (Figure 32.1e), and coccidiomycosis (Figure 32.5d) is caused by Coccidiodes immitis (Figure 32.1f). 
Cryptococcois (Figure 32.5c), caused by the dimorphic yeast Crptococcus neoformans (Figure 32.1a), can occur in virtually any organ of the body and is the major mycosis seen in HIV/AIDS patients. The dimorphic yeast Candida albicans (Figure 32.1c) is often present as a minor component of the human normal flora. However, this fungus can cause a variety of diseases including mild vaginal infection, more serious oral infections such as thrush (Figure 32.5f), and systemic infection of virtually any organ in those with HIV/AIDS.
[image: ]
[image: ]
Figure 32.1 Pathogenic fungi- (e) Histoplasma capsulatum mycelia and conidia and (f) Coccidioides immitis conidia.
[image: ][image: ]

Figure 32.1 Pathogenic fungi. (a). Crytococcus neoformans yeast cells stained to reveal the capsule. 
(c). Candida albicans yeast form stained with a fluorescent antibody. 
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Systemic mycases. (o) Histoplasmosis; yeast-form cells of Histoplasma arrows) i spleen tissue. () Cutaneaus
blastomyoosis on the arm. c)Cryptocaccasis; yeastform cels (sained red) i lung tissue. ¢ Coccidioidomycasis; yeast-form
cels(tained blue-black] n g tisue. () Paracoccidicidomycosis lesions on th face. () Oralthush. Masses of Candida
albicans cels (yellow) fine the back of the throat. See phatomicrographs of ultures of the pathogens causing mast of these

mycoses in Figure 32.1.
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TABLE 45-1 The Major Mycoses and Causative Fungi

Category Mycosis Causative Fungal Agents
Superficial Pityriasis versicolor Malassezia species
Tinea nigra Hortaea wernecki
White piedra Trichosporon species
Black piedra Piedraia hortae
Cutaneous Dermatophytosis Microsporum species, Trichophyton species, and Epidermophyton floccosum
Candidiasis of skin, mucosa, ornails  Candida albicans and other Candida species
Subcutaneous Sporotrichosis Sporothrix schenckii
Chromoblastomycosis Phialophora verrucosa, Fonsecaea pedrosoi, and others
Mycetoma Pseudallescheria boydi, Madurella mycetomatis, and others
Phaeohyphomycosis Exophiala, Bipolaris, Exserohilum, and other dematiaceous molds
Endemic (primary, systemic)  Coccidioidomycosis Coccidioides posadasii and Coccidioides immitis
Histoplasmosis Histoplasma capsulatum
Blastomycosis Blastomyces dermatitidis
Paracoccidioidomycosis Paracoccidioides brasiliensis

Opportunistic

Systemic candidiasis
Cryptococcosis
Aspergillosis
Hyalohyphomycosis
Phaeohyphomycosis

Mucormycosis (zygomycosis)
Pneumocystis pneumonia
Penicilliosis

Candida albicans and many other Candida species
Cryptococeus neoformans and Cryptococcus gatii

Aspergillus fumigatus and other Aspergillus species

Species of Fusarium, Paecilomyces, Trichosporon, and other hyaline molds
Cladophialophora bantiana; species of Alternaria, Cladosporium, Bipolaris,
Exserohilum and numerous other dematiaceous molds

Species of Rhizopus, Lichtheimia, Cunninghamella, and other zygomycetes
Pneumocystisjiroveci

Penicillium marneffei
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Table 32.1 Major pathogenic fungal diseases’

Class and disease  Causal organism Site
Athlete's foot Epidermophyton, Between toes, skin
Trichophyton

Jockitch Tichophyton, Genital region
‘Epidemophyton

Fingworm Mcrosporum, Scap, face.
Trichophyton

| Swouaneousmycoses

‘Sporotrichosis Sporothrix schenckii /Arms, hands

Chromoblastomycosis  Phialophora vermucosa, Legs, feet, hands.
other fungi

Csstemomycoses

Aspergillosis Aspergilus spp.® Lungs

Blastomycosis: Blastomyces dermatitidis  Lungs, skin

Candidass Cancdia abicans® Oral cavty,

intestina ract,
vagina

Cocidioidomycosis Cocidioides immitis® Lungs

Paracoccidoidomycosis  Paracoccidoides Sin
brasiiensis

Cryptococcosis. Cryptococcus Lungs, meninges
nneoformans®

Histoplasmosis Histoplasma capsutum®  Lungs

Pneumocystis. Preumocystis jirovect” Lungs

pneumonia

2Symptoms of many of thoso discass aro shown i Figuos 32.3-32.5.
FAspergis can also cause alerges,toxamia, and imed nfoctons.
“An opporturisti paihogen requanty mpiated nthe pathogenass of HIVIAIDS.
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Superficial mycoses caused by Trichophyton spp. () Athlete’s foo. () Ringworm on a hi's face and (c)on
an adultindex finger.“Jock tch” ringworm ofthe gron) is another common Trihophyton nfection and can occur infemales as
well as males.
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Subcutaneous mycoses. (2) Sporarichosi, a subcutaneous
infection due to Sporothri schencii. () Chromoblastomycosis on the hand caused
by the fungus Phialophora verucasa. Chromoblastomycosis can also be caused by
species of the fungal genera Fonsecaeaand ladosporium.




