Antifungals 
Fungal Infections

Systemic Mycoses


Systemic mycoses include soft tissue infections, UTI, pneumonia, meningitis, or septicemia.  Causative pathogens include Aspergillus, Blastomyces, Candida, Coccidiodes, Cryptococcus, and Histoplasma.  Some infections are geographical and can occur in immunocompetent or immunocompromised (more likely to have infection) patients.  Other infections are more likely to occur in immunocompromised or debilitated patients only.
Subcutaneous Mycoses


Subcutaneous mycoses are caused by puncture wounds contaminated with soil fungi.  Infections include chromomycosis, pseudallesceriasis, and sporotrichosis.  
Superficial Mycoses


Superficial mycoses are infections of the nails, skin, and mucous membranes usually caused by dermatophytes or yeasts.  Dermatophytes include Epidermophyton, Microsporum, and Trichophyton.  Dermatophyte infections include tinea pedis (athlete’s foot), tinea capitis or corporis (ringworm), and tinea cruris (jock itch).


Yeasts include Candida albicans and other candida species.  Yeast infections include thrush, vaginal infections, and diaper rash.


Topical products should be used first for fungal infections
Classification of Antifungal Drugs

Polyene Antibiotics

Amphotericin B – Fungizone, Amphotec, Ambisone, Abelcet are all available IV, but Fungizone is also available topical.  These drugs are not absorbed PO.  They bind to ergosterol in the fungal cell membrane and increase the cell membrane permeability.  They are used primarily for systemic infections due to Aspergillus, candida, and Cryptococcus.  Have poor penetration into the CNS, therefore they are not effective for cryptococcal meningitis.  It does not cross the BBB very well.  

ADRs include chills, fever, vomiting, headache, renal and hepatic impairment, anemia, hypokalemia, hypomagnesaemia, hypotension, and phlebitis.


These drugs are of high cost and have difficulty of administration due to solubility and stability factors with IV use.  Their side effect profile does not make it the first line drug.  They are most often given in combination with other antifungals to reduce toxicity.  
Other Polyene Antibiotics – Nystatin (Mycolog, Mycostatin) is available in topical form only.  It is applied to the skin, oral, or vaginal mucosa for candida infections.

Natamycin (Natasyn) is an ophthalmic suspension for the treatment of fungal blepharitis, conjunctivitis, or keratitis caused by Aspergillus, candida, fusarium, and penicullium species.
Azole Derivatives


Azole derivatives inhibit the synthesis of fungal lipid ergosterol.  They are active against a wide range of fungi including dermatophytes and yeasts.  Topically, they should be used for superficial infection.  Orally, they should be used more severe superficial infections as well as for subcutaneous and systemic infections.  IV should be used for systemic infections.  They are well absorbed PO and some require an acidic medium for absorption, such as Ketoconazole.


Clotrimazole (Mycelex, Lotrimin) is too toxic for systemic use.  It is used topically and is effective for oral, topical, or vaginal Candidiasis (cream, vag tablets, and troches) and some forms of tinea.


Miconazole (Monistat) is used vaginally or topically for candida and tinea.  It is not given parenterally in the US.


Ketoconazole (Nizoral) is available PO and topical.  It is used for a variety of systemic fungal infections but does not enter the CNS in significant concentrations.  


Fluconazole (Diflucan) is used to treat candida (oral, esophageal, or systemic) and cryptococcal meningitis because it crosses the BBB.  Also given as single oral dose for recurrent vaginal Candidiasis.


Itraconazole (Sporonox) is active against a wide variety of fungi, especially resistant species.


Voriconazole (Vfend) is a 2nd generation triazole with improved antifungal activity against Aspergillus and Fusarium species and fluconazole resistant candida.


Protein binding is higher in itraconazole/Ketoconazole than fluconazole/voriconazole.  Fluconazole is the lowest protein binding and most renal.  Voriconazole is more hepatic.


All systemic agents can cause hepatotoxicity and GI effects.  There are unique ADRs amongst different azoles.


Azoles inhibit CYP450 system and have DDI with Dilantin, coumadin, and hypoglycemics.   
Allylamine Class


Allylamines inhibit ergosterol synthesis.


Terbinafine is used to treat tinea of the skin in 2 weeks (topical).  Can also treat nail fungus topical or PO with a six month treatment.


Naftifine (Naftin) is used in the treatment of jock itch, ringworm, and athlete’s foot. 
Echinocandin Class


Echinocandin are a new class of antifungal drugs and are available IV only.  They inhibit fungal cell wall synthesis.  They have very good activity against candida and Aspergillus.  There is no cross resistance, no CYP450 inhibition, limited hepatotoxicity, but not as broad spectrum.  


Include capsofungin (Cancidas) and Micafungin (Mycamine).  

ADRS include histamine like reactions, such as facial flushing, rash, fever, and pruritis..  
Other Antifungal Drugs


Flucytosine (Ancoban) inhibits the DNA synthesis as a result of its conversion to 5-fluorouracil.  It has limited usefulness as a single agent because resistant strains emerge very quickly.  Most often used in combination with Amphotericin for the treatment of systemic candida or Cryptococcus.  Prolonged high doses may suppress bone marrow and cause alopecia (5-FU effect)


Griseofulvin (Fulvicin) are used for dermatophytes (Epidermophyton and Trichophyton).  Must be taken with high fat foods to maximize absorption.  Rarely used today because other agents work faster and more efficiently and with less ADRs (fever, rashes, leukopenia, N, V, D, hepatotoxicity, and photosensitivity).

Tolnaftate (Tinactin) is used for topical dermatophytosis (tinea).  Ciclopirox (Penlac) is topical and used for nails.  
