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….where we are…. 

- Mod from Ostrosky-Zeichner Nat Rev Drug Disc 2010 - 

2015 

Isavuconazole 



 Potency (able to effectively control fungal growth in the 

context of the patient, at compound levels that are readily 

achievable at infection sites) 
 

 No Toxicity 
 

 Selectivity (the wall as the ideal target) 
 

 Broad spectrum (able to treat multiple species of fungi) 
 

 Different pharmaceutical formulations (i.v., per os, topical…) 

….where we would like to go…. 



….the fact…. 

“…. approximately 80% of antifungal targets in the 

literature turn out to be false positives with little 

potential to develop target-based inhibitors with 

desirable features from them. As a matter of fact, 

both humans and fungi use similar eukaryotic 

machinery…” 



Where are we going…? 

 Improving existing antifungal drugs 



Nuove molecole appartenenti a classi già note: 
il caso degli azoli… 

Phase I-II 
Cryptococcus neoformans, gattii 
Scedosporium prolificans. It has 
potential broad-spectrum activity, and 
exhibits extremely potent inhibition of 
numerous CYP450 enzymes 
 
Research: discontinued 

Phase II-III 
Candida spp (fluconazole-resistant) 
Aspergillus spp (other filamentous 
fungi) 
Scedosporium apiospermum 
Ravuconazole and its prodrugs are 
promising candidates for oral 
therapy of onychomycosis. A 
water-soluble prodrug, mono-lysine 
phosphoester derivative (E1224 or 
BFE1224) is in Phase II-III. 

- Paiva, Curr Opin Infect Dis 2013 - 



Nuove molecole appartenenti a classi già note: 
il caso delle echinocandine… 

Aminocandin(s):  
Structurally similar to echinocandins, with the advantage of 
a half-life 3-to-4 times longer (once/week?). It is not 
metabolized by the liver ans is not a substrate of CYP.  
Good activity vs Aspergillus spp, Candida spp. 
Phase II trials 

- Perfect, Nature Rev Drug Disc 2017 - 

“…for a variety of reasons 

aminocandins have received little 

recent developmental attention…" 



In regard to 1,3-beta-glucan synthase inhibitors, 

there are two main areas of investigation: 
 

• CD101 (also known as biafungin, Cidara Therapeutics) 
 

• SCY-078 (also known as enfumafungin, Scynexis) 

- Perfect, Nature Rev Drug Disc 2017 - 

CD101 













Effect of SCY-078, a 

Novel Glucan 

Synthesis Inhibitor, on 

Candida Auris Growth 

Morphology and 

Biofilm Formation 





“Population PK analysis of the oral SCY-078 

1250mg/750 mg qd dosing group predicts that 

greater than 80% of patients will achieve the target 

AUC0-24hr of 15.4 μM·hr.  

This dose was well-tolerated and achieved 

favorable global response rate” 



Where are we going…? 

 Improving existing antifungal drugs 

 Improving available formulations 



http://www.associates-degree-in-nursing.org/nanomedicine/








Nanostructured antifungal delivery systems: 

future prospects 

 In the near future, the use of nanosystems for drug 

delivery can be attractive strategies for delivery peptides, 

nuclear acids (beside drugs) 

 

 Mucoadhesive systems could promote a more specific 

targeting and retention of the delivery systems in humans, 

such as mucosal surfaces, GI tract, genitourinary tract, 

nasal and ocular systems (but also many other places) 

 

 If combined with execellent technological platforms (…), 

nanotechnological strategiess could increase the 

bioavailability of antifungal drugs 



Where are we going…? 

 Improving existing antifungal drugs 

 Improving available formulations 

 Repurposing old drugs 



- Calderone, Future Microbiol 2014 - 



 Most of these compounds will need to be manipulated to reduce their 

primary effect (i.e. immunosuppression) 
 

 These drugs are unlikely to be effective given alone. Rather, they could 

potentiate the activity of available antifungal agents. 

- Perfect, Nature Rev Drug Disc 2017 - 



- Wu, Chem Med Chem 2014 - 



- Wu, Chem Med Chem 2014 - 



Where are we going…? 

 Improving existing antifungal drugs 

 Improving available formulations 

 Repurposing old drugs 

 Novel pathways and targets 



- Perfect, Nature Rev Drug Disc 2017 - 

 Calcineurin 

 Sphingolipid syntesis 

 Trehalose 

 Glyoxylate circle 

 Mitogen-activated protein 

 High-osmolarity glycerol pathway 

 Sphingosine 1 phosphate receptor  

 … 

 



Where are we going…? 

 Improving existing antifungal drugs 

 Improving available formulations 

 Repurposing old drugs 

 Novel pathways and targets 

 New agents (in development) 



- Perfect, Nature Rev Drug Disc 2017 - 



- Perfect, Nature Rev Drug Disc 2017 - 



- Perfect, Nature Rev Drug Disc 2017 - 









- Calderone, Future Microbiol 2014 - 



- Gullo, Eur J Microbiol Infect Dis 2013 - 



Sampangine is an azaoxoaporphine alkaloid extracted from the stem bark of Cananga 
odorata. Although the molecular target of sampangine was still unknown, inhibition of 
heme biosynthesis and production of reactive oxygen species (ROS) was reported to 
be its primary mode of action 







Where are we going…? 

 Improving existing antifungal drugs 

 Improving available formulations 

 Repurposing old drugs 

 Novel pathways and targets 

 New agents (in development) 

 Antifungal biological agents 





“Mycograb is a human recombinant monoclonal antibody against Hsp90 
that was revealed to have synergy when combined with fluconazole, 
caspofungin, and amphotericin B against a broad spectrum of Candida 
species. Furthermore, recent studies have established an important role 
for Hsp90 in mediating Candida resistance to echinocandins, giving to 
this antibody molecule even more attractive biological properties.  

- Bugli, Clin Develop Immunol 2013 - 

…but precise control of immune reconstutition might neeed 

some fine-tuning… 



In conclusion…(or as starting point) 



https://clinicaltrials.gov 

Open: studies still recruiting patients 


