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Antifungal

Drug Class Mode of Action

Mechanism of Resistance

Reference(s)

Inhibit the activity of lanosterol
14-a-demethylase enzyme;
Azoles prevent converting lanosterol to
ergosterol, leading to damaging
integrity of cell membrane.

Overexpression of ATP-binding cassette
(ABC) and major facilitator superfamily
(MFS) transporters.

ERG11 point mutation: Y132F and K143R.
Mutation in zinc cluster transcription
factors Mrrl and Tacl.

[9,32,36,45,79,82,85-89,91-93]

ey v

Bind ergosterol molecules inthe  Induction of genes associated with sterol

cytoplasmic membrane; disturb
Polyenes the permeability of cell

biosynthetic process including ERG1,
ERG2, ERG6, and ERG13.

[81,84,94,95]

membrane by formation of pores, ~ SNPs in different genomic loci related to

causing oxidative damage.
Inhibit -(1,3)-D-glucan synthase

increased resistance.
Hot-spot mutation in FKS1 gene

Echinocandins  enzyme, leading to defective cell  associated with S639Y, S639PF, and S639Y [32,36,76,81,96)

wall formation.

regions and FKS2.

Mutation of FURT gene, specifically

Inhibit the nucleic acid synthesis

Flucytosine (DNA and RNA) of fungi.

missense mutation of FURT causing F2111
amino acid substituted in the FURT gene
in one flucytosine-resistant isolate.

[h | IH'\,U‘"']

Mutations in the FCY2, FCY1 genes.
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Combination Therapy

Micafungin and amphotericin B

Sulfamethoxazole, Vcz, and itraconazole

Lopinavir and itraconazole

Suloctidil (sulfur-containing aminoalcohol, vasodilator) and Vez

Ebselen (synthetic organoselenium molecule) and anidulafungin
Aprepitant and azoles (mainly itraconazole)

Antimicrobial lock therapy: Caspofungin dissolved in low ionic solutions
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Therapy

\#

Triazole PC945
Arylamidine T-2307

Rocaglates (flavaglines, from Meliaceae plants)
Photodynamic therapy (using methylene blue) in combination with

light-emitting diode
Pulsed-xenon ultraviolet mobile
UV-C exposure (30 min at 2 m)
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2. Barnes, R.A.; Gow, N.A.R.; Denning, D.W.; May, R.C.;
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climate changes theory. Crit. Care 2019, 23, 416. [CrossRef]
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