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ABSTRACT 

 

Antifungal agents are a class of medications used to treat fungal infections, which can range 

from superficial skin conditions to more severe systemic infections. These agents work by 

targeting specific components of fungal cells, thereby inhibiting their growth or killing them 

outright. There are several classes of antifungal drugs, including azoles, polyenes, 

echinocandins, allylamines, and others. Azoles, such as fluconazole and itraconazole, inhibit 

the synthesis of ergosterol, an essential component of fungal cell membranes. Polyenes, like 

amphotericin B and nystatin, bind to ergosterol and create pores in the fungal cell membrane, 

leading to cell death. Echinocandins, such as caspofungin and micafungin, inhibit the 

synthesis of β-glucan, a critical component of the fungal cell wall. Allylamines, including 

terbinafine and naftifine, inhibit squalene epoxidase, another enzyme involved in ergosterol 

synthesis. These antifungal agents are used to treat a variety of fungal infections, such as 

candidiasis, aspergillosis, cryptococcosis, and dermatophyte infections. The choice of 

antifungal drug depends on the type of infection, the causative organism, and patient-specific 

factors such as underlying health conditions and potential drug interactions. Effective 

management of fungal infections often requires a combination of pharmacologic therapy and 

supportive care to ensure complete eradication and prevent recurrence. 

 

Introduction to Antifungal Agents 

 

Fungal infections, or mycoses, are caused by fungi and can affect various parts of the body, 

ranging from superficial skin infections to severe systemic infections. Antifungal agents are 

medications specifically designed to treat these infections by either inhibiting fungal growth 

(fungistatic) or killing the fungi (fungicidal). The need for effective antifungal therapy has 

grown due to the increase in immunocompromised populations, such as those with 

HIV/AIDS, cancer, or undergoing immunosuppressive therapy, who are more susceptible to 

severe fungal infections. 

 

Classification of Antifungal Agents 

 

Antifungal agents can be classified based on their chemical structure, mechanism of action, 

and spectrum of activity. The main classes include: 

 

1. Azoles 

2. Polyenes 

3. Echinocandins 
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4. Allylamines 

5. Other Antifungal Agents 

 

1. Azoles: Azoles are further divided into two subclasses: imidazoles and triazoles. 

 Imidazoles 

 Examples: Clotrimazole, Ketoconazole, Miconazole. 

 Mechanism of Action: Inhibit the enzyme lanosterol 14-α-demethylase, blocking 

ergosterol synthesis, an essential component of the fungal cell membrane. 

 Triazoles 

 Examples: Fluconazole, Itraconazole, Voriconazole, Posaconazole. 

 Mechanism of Action: Similar to imidazoles, triazoles also inhibit ergosterol 

synthesis but generally have a broader spectrum of activity and better 

pharmacokinetic properties. 

 

2. Polyenes 

 Examples: Amphotericin B, Nystatin. 

 Mechanism of Action: Bind to ergosterol in the fungal cell membrane, creating pores 

that lead to cell leakage and death. They are primarily used for severe systemic 

infections (Amphotericin B) and topical applications (Nystatin). 

 

3. Echinocandins 

 Examples: Caspofungin, Micafungin, Anidulafungin. 

 Mechanism of Action: Inhibit the synthesis of β-glucan, an essential component of 

the fungal cell wall, leading to cell lysis and death. They are particularly effective 

against Candida and Aspergillus species. 

 

4. Allylamines 

 Examples: Terbinafine, Naftifine. 

 Mechanism of Action: Inhibit squalene epoxidase, an enzyme involved in ergosterol 

synthesis, leading to the accumulation of toxic squalene and disruption of the cell 

membrane. They are primarily used for dermatophyte infections (e.g., athlete's foot, 

ringworm). 

 

5. Other Antifungal Agents 

 Griseofulvin: Inhibits fungal cell mitosis by binding to microtubules. Used orally for 

dermatophyte infections. 

 Flucytosine: Converts into 5-fluorouracil within the fungal cell, inhibiting DNA and 

RNA synthesis. Often used in combination with other antifungals for systemic 

infections. 

 Tolnaftate: Used topically for dermatophyte infections. It distorts hyphae and stunts 

mycelial growth in susceptible fungi. 
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Fluconazole 

 

1. Mechanism of Action 

 Fluconazole inhibits the enzyme lanosterol 14-alpha-demethylase, which is involved 

in the synthesis of ergosterol, a crucial component of fungal cell membranes. This 

inhibition disrupts the integrity of the fungal cell membrane. 

 

2. Spectrum of Activity 

 Fluconazole is effective against a wide range of fungal pathogens, including Candida 

species (which cause infections like thrush and vaginal yeast infections) and 

Cryptococcus neoformans. 

 

3. Route of Administration 

 Fluconazole is available in oral and intravenous formulations, providing flexibility in 

treatment approaches. 

 

4. Clinical Applications 

 Commonly used for the treatment of systemic and superficial fungal infections. 

 It is particularly useful in the treatment of Candida infections, including those that 

involve the central nervous system. 

 

5. Metabolism and Elimination 

 Fluconazole is primarily metabolized in the liver, and the majority of the drug is 

excreted unchanged in the urine. 

 

6. Drug Interactions 

 Fluconazole can inhibit the metabolism of other drugs, potentially leading to 

increased levels of co-administered medications. 

 

Itraconazole 

 

1. Mechanism of Action 

 Itraconazole, like fluconazole, inhibits lanosterol 14-alpha-demethylase. It interferes 

with the synthesis of ergosterol, disrupting fungal cell membranes. 

 

2. Spectrum of Activity 

 Itraconazole has a broader spectrum of antifungal activity compared to fluconazole. It 

is effective against various fungi, including Candida, Aspergillus, Blastomyces, 

Histoplasma, and others. 

 

3. Formulations 

 Itraconazole is available in both oral and intravenous formulations. The oral form is 

often used for chronic or less severe fungal infections. 
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4. Clinical Applications 

 Used to treat a wide range of systemic fungal infections, including aspergillosis, 

blastomycosis, histoplasmosis, and dermatophyte infections. 

 

5. Metabolism and Elimination 

 Itraconazole undergoes extensive metabolism in the liver, and its active metabolites 

contribute to antifungal activity. It is eliminated mainly through feces. 

 

6. Food Interactions 

 Itraconazole absorption can be enhanced when taken with food, particularly a fatty 

meal. 

 

Ketoconazole 

 

1. Mechanism of Action 

 Ketoconazole is an azole antifungal that inhibits the synthesis of ergosterol, a key 

component of fungal cell membranes, by blocking the enzyme lanosterol 14-alpha-

demethylase. 

 

2. Spectrum of Activity 

 Ketoconazole has a broad spectrum of antifungal activity and is effective against 

various fungi, including Candida species, dermatophytes, and some dimorphic fungi. 

 

3. Route of Administration 

 Ketoconazole is available in oral and topical formulations. The oral form is often used 

for systemic fungal infections. 

 

4. Clinical Applications 

 Historically, ketoconazole has been used to treat systemic fungal infections. However, 

due to the risk of serious hepatotoxicity and drug interactions, its systemic use has 

been largely replaced by other azole antifungals like fluconazole, itraconazole, and 

voriconazole. 

 

5. Metabolism and Elimination 

 Ketoconazole undergoes extensive hepatic metabolism, and its metabolites are 

excreted in the urine and feces. 

 

6. Drug Interactions 

 Ketoconazole is known for its potential to inhibit the metabolism of other drugs 

through the cytochrome P450 system, leading to drug interactions. This can result in 

increased levels of co-administered medications. 
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Voriconazole 

 

1. Mechanism of Action 

 Voriconazole is a second-generation triazole antifungal that inhibits the synthesis of 

ergosterol by blocking lanosterol 14-alpha-demethylase. 

 

2. Spectrum of Activity 

 Voriconazole has a broad spectrum of activity against various fungi, including 

Candida species, Aspergillus species, and other molds. 

 

3. Route of Administration 

 Voriconazole is available in both oral and intravenous formulations, providing 

flexibility in the treatment of systemic fungal infections. 

 

4. Clinical Applications 

 Voriconazole is particularly effective against invasive aspergillosis and other serious 

fungal infections. It is often used in immunocompromised patients. 

 

5. Metabolism and Elimination 

 Voriconazole undergoes extensive hepatic metabolism, primarily through the 

cytochrome P450 system. Individual variability in metabolism can affect plasma 

concentrations. 

 

6. Drug Interactions 

 Voriconazole also has the potential to interact with various drugs, including those 

metabolized by cytochrome P450 enzymes. Dose adjustments may be necessary when 

co-administering medications. 

 

Amphotericin B 

 

1. Mechanism of Action 

 Amphotericin B binds to ergosterol, a component of fungal cell membranes, forming 

pores that disrupt membrane integrity. This leads to leakage of cellular components, 

ultimately causing fungal cell death. 

 

2. Spectrum of Activity 

 Amphotericin B has a broad spectrum of antifungal activity and is effective against a 

wide range of fungi, including Candida species, Aspergillus species, Cryptococcus 

neoformans, and some dimorphic fungi. 

 

3. Route of Administration 

 Amphotericin B is typically administered intravenously due to poor oral absorption. 
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4. Clinical Applications 

 It is often used in the treatment of severe systemic fungal infections, especially in 

immunocompromised patients. It may also be used for certain localized fungal 

infections. 

 

5. Adverse Effects 

 Amphotericin B is known for its potential to cause significant side effects, including 

infusion-related reactions (fever, chills), nephrotoxicity (kidney damage), and 

electrolyte imbalances. 

 

6. Formulations 

 Liposomal formulations of amphotericin B have been developed to reduce some of 

the side effects associated with the conventional formulation. 

 

Nystatin 

 

1. Mechanism of Action 

 Nystatin binds to ergosterol in fungal cell membranes, leading to the formation of 

pores and disruption of membrane integrity. This results in increased permeability and 

cell death. 

 

2. Spectrum of Activity 

 Nystatin is primarily effective against Candida species, including Candida albicans. It 

is commonly used for mucocutaneous and superficial fungal infections. 

 

3. Route of Administration 

 Nystatin is available in various formulations, including oral suspensions, topical 

creams, and ointments. It is usually administered topically or orally. 

 

4. Clinical Applications 

 Nystatin is commonly used for the treatment of oral thrush (Candida infection in the 

mouth) and other mucocutaneous candidiasis. 

 

5. Adverse Effects 

 Nystatin is generally well-tolerated when used topically or orally. However, systemic 

absorption is minimal, reducing the risk of significant adverse effects. 

 

Caspofungin 

 

1. Mechanism of Action 

 Caspofungin inhibits the synthesis of beta-glucan, an essential component of the 

fungal cell wall. By inhibiting the enzyme 1,3-beta-D-glucan synthase, caspofungin 

disrupts the integrity of the fungal cell wall, leading to cell death. 
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2. Spectrum of Activity 

 Caspofungin has activity against a variety of Candida species, including Candida 

albicans, Candida glabrata, Candida tropicalis, and Aspergillus species. 

 

3. Route of Administration 

 Caspofungin is administered intravenously. 

 

4. Clinical Applications 

 It is used in the treatment of invasive aspergillosis, candidemia, esophageal 

candidiasis, and other serious fungal infections, particularly in patients who are 

refractory to or intolerant of other antifungal agents. 

 

5. Metabolism and Elimination 

 Caspofungin undergoes chemical degradation rather than hepatic metabolism. It is 

eliminated primarily through feces. 

 

Micafungin 

 

1. Mechanism of Action 

 Micafungin, like caspofungin, inhibits the synthesis of beta-glucan in the fungal cell 

wall. 

 

2. Spectrum of Activity 

 Micafungin has activity against a range of Candida species, including Candida 

albicans, Candida glabrata, Candida tropicalis, and Aspergillus species. 

 

3. Route of Administration 

 Micafungin is available in both intravenous and, in some regions, oral formulations. 

 

4. Clinical Applications 

 Micafungin is indicated for the treatment of candidemia, acute disseminated 

candidiasis, esophageal candidiasis, and prophylaxis of Candida infections in patients 

undergoing hematopoietic stem cell transplantation. 

 

5. Metabolism and Elimination 

 Micafungin undergoes partial hepatic metabolism. The majority of the drug is 

excreted unchanged in the urine. 

 

Terbinafine 

 

1. Mechanism of Action 

 Terbinafine inhibits an enzyme called squalene epoxidase, which is involved in the 

synthesis of ergosterol, an essential component of fungal cell membranes. By 

blocking this enzyme, terbinafine disrupts the fungal cell membrane, leading to the 

death of the fungal cells. 
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2. Spectrum of Activity 

 Terbinafine is particularly effective against dermatophyte fungi, which are responsible 

for many superficial fungal infections, such as athlete's foot (tinea pedis), ringworm 

(tinea corporis), and fungal nail infections (onychomycosis). 

 

3. Route of Administration 

 Terbinafine is available in oral and topical formulations. Oral terbinafine is commonly 

used for the treatment of fungal nail infections. 

 

4. Metabolism and Elimination 

 Terbinafine undergoes extensive hepatic metabolism, and the majority of the drug and 

its metabolites are excreted in the urine. 

 

5. Clinical Applications 

 Terbinafine is mainly used for dermatophyte infections of the skin, nails, and hair. It 

is not typically used for systemic fungal infections. 
 

Flucytosine 
 

1. Mechanism of Action 

 Flucytosine is converted to 5-fluorouracil within the fungal cells. 5-fluorouracil 

disrupts fungal RNA and DNA synthesis, leading to inhibition of fungal protein and 

nucleic acid synthesis. 
 

2. Spectrum of Activity 

 Flucytosine is primarily effective against yeasts, especially Candida species and 

Cryptococcus neoformans. It is often used in combination with other antifungal 

agents. 
 

3. Route of Administration 

 Flucytosine is usually administered orally. 
 

4. Metabolism and Elimination 

 Flucytosine is well-absorbed orally and is primarily excreted unchanged in the urine. 

It requires dosage adjustments in patients with renal impairment. 
 

5. Clinical Applications 

 Flucytosine is often used in combination therapy, particularly with amphotericin B, 

for the treatment of serious systemic fungal infections, such as cryptococcal 

meningitis and Candida infections. 
 

Clotrimazole 
 

1. Mechanism of Action 

 Clotrimazole belongs to the azole class of antifungals. It inhibits the synthesis of 

ergosterol, a key component of fungal cell membranes, by blocking the enzyme 

lanosterol 14-alpha-demethylase. 
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2. Spectrum of Activity 

 Clotrimazole is effective against a variety of fungi, including Candida species and 

dermatophytes. It is commonly used for the treatment of superficial fungal infections 

such as vaginal yeast infections, oral thrush, and skin infections like athlete's foot and 

ringworm. 
 

3. Route of Administration 

 Clotrimazole is available in various formulations, including topical creams, powders, 

and oral lozenges. Topical formulations are commonly used for skin and mucosal 

infections. 
 

4. Metabolism and Elimination 

 Clotrimazole is primarily used topically, and systemic absorption is minimal. When 

used topically, it does not undergo significant metabolism, and any absorbed drug is 

excreted in the urine. 
 

5. Clinical Applications 

 Clotrimazole is widely used for the treatment of superficial fungal infections, both 

over-the-counter and by prescription. 
 

Tavaborole 

 

1. Mechanism of Action 

 Tavaborole is an oxaborole antifungal. It inhibits fungal protein synthesis by targeting 

leucyl-tRNA synthetase, an enzyme necessary for protein translation in the fungal 

cell. 

 

2. Spectrum of Activity 

 Tavaborole is primarily used for the treatment of onychomycosis (fungal infection of 

the toenails or fingernails) caused by dermatophyte fungi. 

 

3. Route of Administration 

 Tavaborole is available in a topical solution that is applied directly to the affected 

nails. 

 

4. Metabolism and Elimination 

 Tavaborole is applied topically, and systemic absorption is minimal. It is metabolized 

through oxidative pathways and is excreted in both urine and feces. 
 

5. Clinical Applications 

 Tavaborole is specifically indicated for the treatment of onychomycosis, providing an 

alternative to systemic antifungal medications for nail infections. 

 


