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The burden of fungal infections

• About 1.2 billion people worldwide 
are estimated to suffer from a fungal 
disease

• An estimated 1.5 to 2 million people 
die of a fungal infection each year

• About 29 million people in Italy are 
estimated to suffer from a fungal 
disease (IFD about 4 million)

ISAVUCONAZOLE 

It has been licensed
in the last 10 years!!!

Sci. Transl. Med. 4, 165rv13 (2012
Lancet 380, 2163 (2012). 
J Infect. 2018 Jan;76(1):103-106. doi: 10.1016/j.jinf.2017.07.008.
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New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol Biosynthesis

• Fungal Pyrimidine Biosynthesis



New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol Biosynthesis

• Fungal Pyrimidine Biosynthesis

• Replacing the triazole metal-binding
group with tetrazole

• Minimal binding to mammalian
CYP450 enzymes and greater
selectivity for fungal Cyp51



VT-1161 (Viamet Pharmaceutical, Inc. Durham, NC, USA)

In vitro

• C. albicans, C. glabrata and C. parapsilosis
ERG11 point mutation
CDR1/CDR2/MDR1 over expression
FKS1 hot spot mutation

• Trichopyton species

• Dimorphic fungi (Coccidioides immitis) 

• Rhizopus arrhizus

• Not active against Aspergillus spp. 

Antimicrob Agents Chemother. 2015;59(9):5567–73. 
Antimicrob Agents Chemother. 2015;59(12):7815–7
Antimicrob Agents Chemother. 2015;59(12):7249–54

In vivo
Phase 2: RCT for acute vulvovaginal candidiasis vs Flu
• Cure rate similar to fluconazole
• Greater mycological cure (93% vs 73%)
• Fewer recurrences during follow-up 

Phase 2: REVIVE study; RCT trial for acute vulvovaginal candidiasis vs Placebo
• Complete cure 40 vs 0%
• Fewer recurrences during follow-up 0 vs 67% 

Phase 2: RENOVATE study; RCT trial for onychomycosis vs Placebo
• Complete cure 72% vs <10%



VT-1129 (Viamet Pharmaceutical, Inc. Durham, NC, USA)

In vitro

• Candida spp. 

• C. neoformans
R to Fluconazole

• C. gattii
R to Fluconazole

Antimicrob Agents Chemother. 2018 Oct 24;62(11)

In vivo

Antimicrob Agents Chemother. 2016; 60:2528-31
Med Mycol 2016; doi::10.1093/mmy/myw089

Phase 1 clinical trial in healthy volunteers is ongoing

https://www.ncbi.nlm.nih.gov/pubmed/30104280
https://www.ncbi.nlm.nih.gov/pubmed/30104280


New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol Biosynthesis

• Fungal Pyrimidine Biosynthesis

Nanoclochleates are more stable than
liposomes:

• Less susceptible to oxidation
• Resistance to enzyme degradation
• Potential for slow or timed release



MAT2203 (Matinas BioPharma Holdings, Inc., NJ, USA)

Systemic candidiasis

Systemic aspergillosis

Phase 2a Efficacy, Safety, Tolerability, and PK Study of Encochleated Amphotericin B 
(CAMB/MAT2203) in Patients With Mucocutaneous Candidiasis Who Are Refractory 
or Intolerant to Standard Non-Intravenous Therapies (NCT02629419)



New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol Biosynthesis

• Fungal Pyrimidine Biosynthesis

Two strategies:

• Long half-lives

• Oral administration



CD101-Rezafungin (Cidara Therapeutics, San Diego, CA, USA)

In vitro

• Candida spp. similar to other
echinocandins

• Both WT and fks mutant strains of Candida 
spp. was comparable to that of 
anidulafungin, whereas caspofungin was 
two to fourfold less active

• Both CD101 and anidulafungin were most 
active against Aspergillus spp. with MEC 
values of ≤0.06 mg/dL (caspofungin was 
fourfold less active)

J Antimicrob Chemother. 2016;71(10):2868–73.
Antimicrob Agents Chemother. 2016;60(11):6872–9
Antimicrob Agents Chemother. 2016;60(10):6100–7
Cell Microbiol. 2016;18(9):1308–16

In vivo
candidosis

aspergillosis

Phase 3 (STRIVE): Multicenter, Randomized, Double-blind Study of the Safety, and 
Efficacy of Intravenous CD101 vs Intravenous Caspofungin Followed by Oral 
Fluconazole Step-down in the Treatment of Subjects With Candidemia and/or 
Invasive Candidiasis (NCT02734862)



SCY-078-Ibrexafungerp (Scynexis, Inc., Jersey City, NJ, USA)

In vitro

• Candida spp. similar to caspofungin but
higher (eightfold) potency against C. 
glabrata strains 

• It also retains activity against fluconazole-
resistant strains and isolates harboring 
mutations in the hotspot of fks1 or fks2

• Active vs Aspergillus spp. 

In vivo

C. albicans

C. parapsilosis

Antimicrob Agents Chemother. 2014;58(2):1248–51
Antimicrob Agents Chemother. 2011;55(11):5099–106
Antimicrob Agents Chemother. 2015;59(2):1265–72
Antimicrob Agents Chemother. 2015;59(7):4308–11.

Phase 2: A Multicenter, Randomized, Evaluator Blinded, Active-Controlled Study to 
Evaluate the Safety and Efficacy of Oral SCY-078 vs. Oral Fluconazole in Subjects 
With Vulvovaginal Candidiasis (NCT02679456)

• Cure rate SCY-078 higher than Flu
• Fewer recurrences during follow-up 

Phase 2: Open-Label, Randomized Study to Estimate Safety, PK, and Efficacy of Oral 
SCY-078 vs. Standard-of-Care Following IV Echinocandin Therapy in the Treatment 
of Invasive Candidiasis in Hospitalized Nonneutropenic Adults (NCT0224406)  

A Multicenter, Randomized, Double-Blind Study to Evaluate the Safety and Efficacy 
of the Combination Therapy of SCY-078 With Voriconazole in Patients With Invasive 
Pulmonary Aspergillosis – not recruiting



New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol (GPI) Biosynthesis

• Fungal Pyrimidine Biosynthesis

GPI-anchored proteins

• Integrity of the fungal cell wall
• Adherence and invasion of host tissues
• Hyphal growth
• Biofilm formation
• Filamentation
• Sensing the enviroment



APX001 (Amplyx Pharmaceuticals, San Diego, CA, USA)

In vitro

Broad spectrum activity against:

• Candida spp, including fluconazole
resistant isolates (except for C. kruzei)

• A. fumigatus, A. niger, A. flavus, A. terreus

• Fusarium spp.  

• Pseudallescheria boydii

• S. prolificans

Antimicrob Agents Chemother. 2011;55:4652-8.
MMBR. 2008;72:495-544.
Antimicrob Agents Chemother. 2012;56:960-71.
Antimicrob Agents Chemother. 2011;55:5155-8. 

Diagn Microbiol Infect Dis. 2011;71:167-70. 
Antimicrob Agents Chemother. 2012;56:352-7. 
Antimicrob Agents Chemother. 2015;59:690-2.
Antimicrob Agents Chemother. 2011;55:4543-51. 

In vivo
Candidosis

Fusariosis

Safety, Pharmacokinetics, Bioavailability, Food Effect, Drug-Drug 
Interaction Study of APX001 Administered Orally (NCT02956499)

Safety, Tolerability and Pharmacokinetics of APX001 Administered 
Intravenously (NCT02957929)

Safety and Pharmacokinetics of Intravenous and Oral APX001 in 
Patients With Acute Myeloid Leukemia (AML) and Neutropenia

An Efficacy and Safety Study of APX001 in Non-Neutropenic Patients 
With Candidemia (ongoing)



New antifungals against established targets

• Ergosterol

• 1,3-ß-D-glucan

New antifungals against novel targets

• Glycosylphospatididylinositol Biosynthesis

• Fungal Pyrimidine Biosynthesis

Blocking the fungal dihydroorotate
dehydrogenase pathway (DHODH) 

• Although mammalian cells also contain a 
form of this enzyme, the activity appears to 
be fungal specific.



F901318 (F2G Ltd – Eccles, UK)

In vitro

Filamentous and dimorphic fungi:

• Aspergillus, Scedosporium, Acremonium, 
Paecilomyces, and Scopulariopsis species, 
Talaromyces marneffei, Blastomyces
dermatitidis, Histoplasma capsulatum,
and Coccidioides immitis/posadasii, 
Scedosporium prolificans, Fusarium spp.  

• Lacks yeasts / Mucorales

In vivo

A. fumigatus azole S

A. fumigatus azole R

Proc Natl Acad Sci USA. 2016;113(45):12809–14
J Antimicrob Chemother. 2017. doi:10.1093/jac/dkx065. 
Int J Antimicrob Agents, 2018; 51:333-39

Phase 1 studies have demonstrated the safety and tolerability of 
intravenous and oral formulations of F901318 in healthy volunteers

This drug was granted Orphan Medicinal Product designation by the 
EMA Committee for the treatment of refractory invasive aspergillosis 
and rare mold infections caused by Scedosporium species

Safety and pharmacokinetics of F901318 for fungal prophylaxis in 
patients with acute myeloid leukemia (ClinicalTrials.gov 
NCT02856178 and NCT03036046).



Several antifungal drugs have reached clinical stage 
development:

 Two azoles, VT-1161 and VT-1129, are designed to selectively inhibit the fungal 
CYP51 and treat Candida spp and cryptococcal meningitis, respectively.

 SCY-078 and CD101, are novel glucan synthesis inhibitors with oral bioavailability 
and increased half-life, respectively.

 An orally administered encochleated formulation of amphotericin B has reached 
phase 2 to treat chronic mucocutaneous candidiasis.

 APX001, a glycosylphosphatidylinositol inhibitor, and F901318, a pyrimidine 
synthesis inhibitor, are the lead compounds in two novel antifungal drug classes.



The best we can get ...
% favorable response

FLU 60% …..

VORI 65% 60%

ISA ….. 62%

POSA ….. 42%

ANIDULA 76% …..

CASPO 73% 45%

MICA 76% …..

L-AmB 70% 50%



Grazie per
l’attenzione


