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CURRENTLY AVAILABLE TRIAZOLES

Rybak JM et al. Pharmacotherapy 2015; 35(11): 1037–1051
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ISAVUCONAZOLE TREATMENT OF A PATIENT WITH DISSEMINATED MUCORMYCOSIS

Peixoto D et al. J Clin Microbiol 2014 Mar;52(3):1016-9

ISAVUCONAZOLE PLASMA LEVELS DURING THE TREATMENTHEAD CT SCAN
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ISAVUCONAZOLE: 

A NEW BROAD-SPECTRUM TRIAZOLE ANTIFUNGAL AGENT
Miceli MH and Kauffman CA. Clin Infect Dis 2015 Nov 15; 61(10): 1558–65

PHARMACOLOGY

• Isavuconazole has a large volume of distribution, is >99% protein bound,

and has a long terminal half-life of 100–130 hours

• Metabolism of isavuconazole takes place in the liver via the CYP enzyme

family, specifically CYP3A4 and CYP3A5 isoenzymes.

• Isavuconazole serum concentrations show low intersubject variability

• No pharmacokinetic studies of isavuconazole have been reported in children
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CYP3A4-5
•Macrolides

•Benzodiazepins
(alprazolam, midazolam, triazolam)

•Immunosuppressants
(cyclosporine, tacrolimus, sirolimus)

•Antiepiletics (carbamazepine)

•Opioid analgesics (alfentanil, 

fentanil, sufentanil)

•Antiarrrhythmics (disopiramide, 

quinidine)

•Calcium-antagonists

(felodipine, nifedipine)

•R-warfarin

•Vinka alkaloids

• HMG-CoA reductase inhibitors
(lovastatine, simvastatine)

CYP2D6
•Beta-blockers

(metoprolol, propranolol,

timolol)

•Antidepressant 

(amitriptiline,

clomipramine,  

desipramine, imipramine)

•Antipsychotics 

(thioridazine)

CYP2C19
•Antiepileptics

(phenytoin)

•Proton pump inhibitors 

(lansoprazole, omeprazole)

•Others 

(diazepam, imipramine)

CYP2C9
•Antiepileptics

(phenytoin)

•S-warfarin

•NSAIDs

(diclofenac, flurbiprofene,

ibuprofene, naproxene, 

piroxicam)

CYP1A2
•Teophyillin

•Verapamil

•R-warfarin 

•Aloperidol

•Naproxene

•Ondansetron

•Propranolol

CYP 
INHIBITORS

x

Ketoconazole
Itraconazole
Fluconazole
Voriconazole 

Fluconazole
Ketoconazole
Voriconazole

x

Fluconazole
Ketoconazole
Voriconazole

x

Isavuconazole
Posaconazole

Modified from Pea F. & Furlanut M. Clin Pharmacokinet 2001; 11: 833-868 
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PK ASSESSMENT OF DRUG–DRUG INTERACTIONS OF ISAVUCONAZOLE WITH THE 

IMMUNOSUPPRESSANTS CYCLOSPORINE, MYCOPHENOLIC ACID, PREDNISOLONE, 

SIROLIMUS, AND TACROLIMUS IN HEALTHY ADULTS
Groll AH et al. Clin Pharmacol Drug Dev. 2016 Jun 8 [Epub ahead of print]

STATISTICAL ANALYSIS OF THE EFFECT OF ISAVUCONAZOLE ON THE PHARMACOKINETICS OF IMMUNOSUPPRESSIVE AGENTS
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DRUG INTERACTION PROFILES OF ISAVUCONAZOLE, VORICONAZOLE AND 

POSACONAZOLE WITH IMMUNOSUPPRESSANTS METABOLIZED BY CYP450 3A4 
Townsend R et al. P464 at the 7th Congress on Trends in Medical Mycology; Lisbon, Portugal; 9–12 October, 2015

EFFECT OF CONCOMITANT ADMINISTRATION OF TRIAZOLES 
ON THE AUC OF CICLOSPORIN, SIROLIMUS AND TACROLIMUS 



Institute of Clinical Pharmacology - UniUD

DRUG INTERACTION PROFILES OF ISAVUCONAZOLE, VORICONAZOLE AND 

POSACONAZOLE WITH IMMUNOSUPPRESSANTS METABOLIZED BY CYP450 3A4 
Townsend R et al. P464 at the 7th Congress on Trends in Medical Mycology; Lisbon, Portugal; 9–12 October, 2015

CURRENT RECOMMENDATIONS IN THE US PRESCRIBING INFORMATION 
FOR DOSE ADJUSTMENT FOR TRIAZOLES WITH CICLOSPORIN, SIROLIMUS AND TACROLIMUS
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THE ‘CEPHALOSPORIN ERA’ OF TRIAZOLE THERAPY: ISAVUCONAZOLE,  

A WELCOMED NEWCOMER FOR THE TREATMENT OF INVASIVE FUNGAL INFECTIONS
Chitasombat MN and Kontoyiannis DP. Exp Opin Pharmacother 2015; 6 (10): 1543-1558

EXPERT OPINION

• Isavuconazole could be an important candidate for treatment purposes in a

variety of patients with immunosuppression.

• More data will be needed for

• its role for prophylaxis and for addressing the emergence of resistance

of isavuconazole and cross-resistance among azoles and various antifungals,

• the role of therapeutic drug monitoring (if any),

• drug interaction with a variety of compounds,

• and pharmacokinetics in special populations such as critically ill patients.
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Moriyama B et al. Mycoses 2014; 57 (12): 718–733

INVESTIGATIONAL ANTIFUNGAL AGENTS CURRENTLY IN CLINICAL TRIALS 
FOR Candida SPP. INFECTIONS
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VT-1161

• VT-1161 is a metalloenzyme inhibitors of lanosterol demethylase (CYP51) resulting in

a reduction in ergosterol biosynthesis

• However, the replacement of the triazole metal-binding group with a less avid one (a

tetrazole) and modifications of the portion of the structure that is recognized by the

amino acids forming the substrate-binding site resulted in greater selectivity for the

fungal CYPenzyme and minimal binding to mammalian CYP450  fewer drug

interactions,

• VT-1161 is active in vitro and in vivo against C. albicans, C. glabrata, and C.

parapsilosis

• Oral VT-1161 is currently in Phase 2 clinical trials targeted for onychomycosis and

vaginal candidiasis.

Moriyama B et al. Mycoses 2014; 57 (12): 718–733

Wiederhold NP et al. Curr Opin Infect Dis 2015, 28:539–546
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VT-1161
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CD101

• Biafungin (CD101 IV, previously SP 3025) is a long-acting echinocandin being

developed for the treatment of Candida infections

• It has potent activity against both Candida and Aspergillus species, including azole-

resistant and echinocandin-resistant isolates

• CD101 IV has a prolonged half-life which, in contrast to all other echinocandins,

may allow for once-weekly IV therapy.

• This pharmacokinetic profile may overcome the limitations of the current standard

of care by potentially offering the ability to treat resistant pathogens, allowing

single-agent treatment across inpatient and outpatient settings, facilitating shorter

and less costly hospital stays, improving compliance for outpatients and providing

more convenient outpatient echinocandin treatment and prophylaxis regimens.

• It has been granted Qualified Infectious Disease Product (QIDP) and Fast Track

designation for by the FDA

Moriyama B et al. Mycoses 2014; 57 (12): 718–733

Wiederhold NP et al. Curr Opin Infect Dis 2015, 28:539–546
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CD101
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INVESTIGATIONAL ANTIFUNGAL AGENTS CURRENTLY IN CLINICAL TRIALS 
FOR Candida SPP. INFECTIONS
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MK-3118/SCY-078

• SCY-078 is an oral and parenteral semi-synthetic enfumafungin derivative

• It acts as a specific inhibitor of (1→3)-β-D-glucan synthase, preventing

appropriate cell wall formation

• SCY-078 active against C. parapsilosis , C. tropicalis , C. albicans and C. krusei

• Half-life of 20 hours and an AUC dose-proportional, good tolerability

• Two Phase 1 and one Phase 2 clinical trials

Moriyama B et al. Mycoses 2014; 57 (12): 718–733

Wiederhold NP et al. Curr Opin Infect Dis 2015, 28:539–546
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MK-3118/SCY-078
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MK-3118/SCY-078



Moriyama B et al. Mycoses 2014; 57 (12): 718–733

SITE OF ACTION OF ANTIFUNGAL AGENTS



Moriyama B et al. Mycoses 2014; 57 (12): 718–733



Moriyama B et al. Mycoses 2014; 57 (12): 718–733

SITE OF ACTION OF ANTIFUNGAL AGENTS



Institute of Clinical Pharmacology - UniUD

INVESTIGATIONAL ANTIFUNGAL AGENTS 
NO LONGER IN DEVELOPMENT

• SORDARINS  Sordarin, and its derivatives, bind to elongation factor 2 (eEF2),

stabilizing the eEF2/ribosome complex via a likely additional interaction with

ribosomal subunit protein (rpP0), and preventing the final step of translocation in

protein synthesis

• AMINOCANDIN  a noncompetitive inhibitor of (1→3)-β-D glucan synthase

• EFUNGUMAB  a recombinant monoclonal antibody. Efungumab binds to the middle

region of HSP 90, preventing communication between the terminal regions.

Moriyama B et al. Mycoses 2014; 57 (12): 718–733
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FOR Candida SPP. INFECTIONS
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T-2307

• T-2307 is an investigational arylamidine antifungal that is structurally similar to

other aromatic diamidinesincluding pentamidine

• The mechanism of action in yeast involves impairment of mitochrondrial function

• T-2307 has potent in-vitro activity against Candida species, including C. krusei

• This activity is also maintained against azole-resistant and echinocandin-resistant

C. albicans and C. glabrata isolates

• It’s active also against against C. neoformans and A. fumigatus

• T-2307 has demonstrated potent efficacy in murine models of invasive candidiasis,

systemic cryptococcosis, and systemic aspergillosis

• It’s currently in Phase 1 clinical trials

Wiederhold NP et al. Curr Opin Infect Dis 2015, 28:539–546
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E1210/APX001

• E1210/APX001 is a broad spectrum investigational agent that prevents

glycosylphosphatidylinositol (GPI)-anchored protein maturation through the inhibition

of inositol acyltransferase

• GPI-anchored proteins serve as adhesins that allow microorganisms to adhere to

host mucosal and epithelial surfaces prior to colonization and replication

• E1210 has potent in-vitro activity against different pathogenic fungi, including

Candida, Aspergillus, Fusarium, and Scedosporium species, and appears to be fungal

specific as it does not inhibit human inositol acylation

• E1210 also has potent in-vitro activity against azole-resistant and echinocandin-

resistant Candida isolates

• E1210 lacks activity against Candida krusei and members of the Order Mucorales

Wiederhold NP et al. Curr Opin Infect Dis 2015, 28:539–546
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E1210/APX001
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• Leading representative of a novel class of drug, the orotomides, which acts via

inhibition of the pyrimidine biosynthesis enzyme dihydroorotate dehydrogenase (DHODH)

in a fungal-specific manner

MECHANISM OF ACTION

F901318 REPRESENTS A NOVEL CLASS OF ANTIFUNGAL DRUG
THAT INHIBITS DIHYDROOROTATE DEHYDROGENASE

Sant DG et al. Proc Natl Acad Sci USA 2016; Nov 113:| 12809–12814
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ANTIFUNGAL POTENCY OF F901318 AND OTHER ANTIFUNGAL DRUGS AGAINST 
THE MAJOR ASPERGILLUS SPECIES

F901318 REPRESENTS A NOVEL CLASS OF ANTIFUNGAL DRUG
THAT INHIBITS DIHYDROOROTATE DEHYDROGENASE

Sant DG et al. Proc Natl Acad Sci USA 2016; Nov 113:| 12809–12814
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In vivo EFFICACY OF F901318 IN A MURINE MODEL OF A. fumigatus INFECTION.

AZOLE - SUSCEPTIBLE AZOLE - RESISTANT

F901318 REPRESENTS A NOVEL CLASS OF ANTIFUNGAL DRUG
THAT INHIBITS DIHYDROOROTATE DEHYDROGENASE

Sant DG et al. Proc Natl Acad Sci USA 2016; Nov 113:| 12809–12814
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F901318 REPRESENTS A NOVEL CLASS OF ANTIFUNGAL DRUG
THAT INHIBITS DIHYDROOROTATE DEHYDROGENASE

Sant DG et al. Proc Natl Acad Sci USA 2016; Nov 113:| 12809–12814

• F901318 is currently in both intravenous and oral Phase 1 clinical trials

(ClinicalTrials.gov identifiers: NCT02142153, NCT02342574, NCT02394483, and

NCT02737371)

CURRENT STATUS
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F901318
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WHAT ELSE IN THE ANTIFUNGAL PIPELINE ?
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EXPLOITING MITOCHONDRIA AS TARGETS 
FOR THE DEVELOPMENT OF NEW ANTIFUNGALS

Li D et al. Virulence 2016 on line published May 20

FUNGAL SPECIFIC PROTEINS OF MITHOCONDRIA
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Li D et al. Virulence 2016 on line published May 20

ILICICOLIN: 
A CIII FUNGAL-SPECIFIC INHIBITOR

• Ilicicolin-H is a polyketide natural product that has potent, broad-spectrum

activity against species of Candida, Aspergillus, and Cryptococcus

• Mechanism-of-action of ilicicolin was nicely identified to the yeast cytochrome bc1

reductase of Complex III of the mitochondrial electron transport chain

• Activity of the mammalian enzyme was unaffected, indicating that the compound is

fungal-specific
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CALCINEURIN IN FUNGAL VIRULENCE AND DRUG RESISTANCE: 
PROSPECTS FOR HARNESSING TARGETED INHIBITION OF CALCINEURIN 

FOR AN ANTIFUNGAL THERAPEUTIC APPROACH
Juvvadi,PR et al. Virulence 2016 on line published June 8th

SCHEMATIC REPRESENTATION OF THE CALCINEURIN SIGNALING PATHWAY
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