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Risk factors associated with death in ICU

Gangneux, LRM, 2022
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Routsi et al, Antibiotics 2022

Candidemia and fluconazole resistance before and after pandemic



Ramos-Martinez et al, J of Fungi 2022

Incidence of Fungemia Due to
Fluconazole-Resistant Candida parapsilosis



Global Emergence of Resistance to Fluconazole 
and Voriconazole in Candida parapsilosis in Tertiary 
Hospitals in Spain During the COVID-19 Pandemic

Trevijano-Contador et al, OFID 2022



Timeline showing the 
expanding worldwide 
detection of C. auris

Rhodes and Fisher  Current Opinion in 
Microbiology 2019



Tortorano et al Infection and Drug Resistance 2021 



The paradigm of intraabdominal candidiasis



C. Logan Intensive Care Med 2020 



Invasive fungal diseases
Triazoles
Polyenes                                               
Echinocandins

Drug toxicity
Drug-drug interactions
Lack of oral formulation

RESISTANCE



Rezafungin inhibits production of 
1,3-β-D-glucan

Rezafungin: mechanism of action

Fungal cell lysis

Diamond RD, ed. Atlas of Infectious Diseases: Fungal Infections. 1st ed. Current Medicine Group; 2020



Rezafungin: the “new” echinocandin

   Broad spectrum activity 
       (look at new challenges Candida parapsilosis, Candida auris)

   Novel PK/PD

   Improverd safety/increased stability
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Rezafungin spectrum of activity

Pfaller MA, Antimicrob Agents Chemother. 2020

Candida spp

Aspergillus spp



FKS1 mutation

Daneshnia F, Lancet Microbe. 2023;4:e470-e480

Intrinsic low susceptibility to echinocandins



Daneshnia F, Lancet Microbe. 2023;4:e470-e480

Overexpression and 
mutations in ERG11

a key enzyme involved in the ergosterol biosynthetic pathway

Fluconazole resistance



Species and 
antimicrobial agent 
(no. of isolates)

MIC50 MIC90 Range CLSI
%S

ECV
%S

Candida parapsilosis
(239)

Rezafungin
Anidulafungin
Caspofungin
Micafungin

1
2

0.25
1

2
4

0.5
1

0.03 to >2
0.03 to>4

0.03 to 0.5
0.25 to 2

99.6
86.2
100
100

99.6
99.6
100
100

Fluconazole
Voriconazole

0.5
0.008

8
0.12

0.06 to 128
<0.002 to 2

87.9
91.6

87.9
87

Amphotericin B 0.5 1 0.25 to 1 - 100

Carvalhaes CG, J Clin Microbiol. 2022



Helleberg M, Antimicrob Agents Chemother. 2020;64:e02438-19

Rezafungin modal MIC for
clinical C. auris is 0.25 mg/liter.

The in vitro activity of
rezafungin is similar to those
of anidulafungin and
micafungin

fks hot spot mutations, MICs, and relative increases in MICs compared to modal MICs of 
rezafungin and comparators for Candida sp. isolates
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Bader JC. Antimicrob Agents Chemother. 2018

Week 1 percent probabilities of PK-PD target 
attainment for Candida albicans and Candida 
glabrata based on their respective AUC from 

time zero to 168 h – to MIC ratio

Prolonged half-life (~133 hours)

Distinctive pharmacokinetics of rezafungin
Prolonged half life….and more



Rezafungin high probability of PK/PD target attainment 
against C. albicans and C. glabrata in Monte Carlo 
simulations

Bader JC. Antimicrob Agents Chemother. 2018MIC, minimal inhibitory concentration; PD, pharmacodynamic; PK, pharmacokinetic

Maximized PK drivers of 
efficacy
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CD101 (Rezafungin) Anidulafungin

An asterisk shows
the portal tract,
while black arrows
point to
hepatocellular
necrosis in the case
of anidulafungin.

Ong V, Antimicrob Agents Chemother. 2016

Plasma liver 
enzymes 
elevated

Hepatocellular 
necrosis



Ong V, Antimicrob Agents Chemother. 2016

CD101 (rezafungin) Anidulafungin

Hepatotoxicity may be due to the 
inherent chemical lability of 
anidulafungin (or other currently 
available echinocandins) 
generating potentially reactive 
intermediates



Overall Response by Candida Species at Day 14 (mITT Population)

Thompson GR, Clin Infect Dis. 2021



Thompson GR 3rd, et al. Lancet Infect Dis. 2024

Pooled data from phase 2 STRIVE and phase 3 ReSTORE rezafungin trials

Efficacy



Time to first negative blood culture in patients with a positive blood culture 
at randomisation

Thompson GR 3rd, et al. Lancet Infect Dis. 2024

Time to negative BC

Pooled data from phase 2 STRIVE and phase 3 ReSTORE rezafungin trials

BC blood cultures

Rapid infection clearance





Antimicrob Agents Chemother. 2019

Survival curves in a neutropenic murine model of invasive aspergillosis caused by 
an azole-resistant A. fumigatus isolate harboring a TR34/L98H mutations.

Vehicle control, or supratherapeutic
posaconazole

(20 mg/kg  BID)
Different doses of 

Rezafungin (1, 4, 16 mg/kg)



https://www.clinicaltrials.gov/study/NCT04368559. Accessed 19 NOV 2024

Prophylaxis in HSCT

https://www.clinicaltrials.gov/study/NCT04368559


Hot points 
for 
Rezafungin

• Long half-life, improved PK

• Broad spectrum activity (activity against Candida spp, including 
Candida parapsilosis and Candida auris, but pay attention to FKS 
mutations).

• Early discharge. 

• Management of difficult-to-treat subacute/chronic Candida 
infections (endocarditis).

• Future use as prophylaxis (candidemia, aspergillosis, 
pneumocystosis) 



Mechanism of action of novel antifungal drugs

The Antifungal Pipeline: Fosmanogepix, Ibrexafungerp, Olorofim, Opelconazole, and Rezafungin. Martin Hoenigl, Rosanne Sprute, Matthias Egger. Drugs. 2021



The Antifungal Pipeline: Fosmanogepix, Ibrexafungerp, Olorofim, Opelconazole, and Rezafungin. Martin Hoenigl,Rosanne Sprute, Matthias Egger. Drugs.2021 Oct;81(15):1703-1729. doi: 10.1007/s40265-021-01611-0. Epub 2021 Oct 
9. 





Imbalanced type I/type III IFN 
Induction of several monocyte and neutrophil associated chemokines

De Lamballerie et al, 
Microorganisms, 
2020



Polymorphisms in Toll-Like Receptor
Genes and Susceptibility to Pulmonary 

Aspergillosis
A significant association was observed between allele G on Asp299Gly (TLR4)
and chronic cavitary pulmonary aspergillosis

Susceptibility to allergic bronchopulmonary aspergillosis was associated with
allele C on T-1237C (TLR9)

Importance of innate immunity in the pathogenesis of different forms of
aspergillosis.

Carvalho, JID, 2008



Can triazole resistance in Aspergillus 
fumigatus explain high mortality rates?

Lestrade et al, CMI 2019



Novel antifungal agents

Agents targeting the cell wall



Novel antifungal agents in clinical trials. Samantha E Jacobs, Panagiotis Zagaliotis,Thomas J Walsh. 2021 Jun 28;10:507.doi: 10.12688/f1000research.28327.2



Rapid and extensive absorption to most tissues including lung, brain, liver, kidney, and
eye. The elimination was primarily biliary (rats) and fecal (monkeys). There was no dose-
limiting toxicity.

Fosmanogepix also shows in vitro activity against fluconazole-resistant Candida species, 
including C. auris, as well as echinocandin-resistant C. albicans and C. 
glabrata with fks mutations.

Clinical development of fosmanogepix has thus far focused on its role in the treatment of 
infections due to Candida spp., Aspergillus spp., and rare moulds. The U.S. Food and Drug 
Association (FDA) has granted Fast Track, Qualified Infectious Disease Product (QIDP), and 
orphan drug designation to fosmanogepix for the following indications: treatment of 
invasive candidiasis, invasive aspergillosis, scedosporiosis, fusariosis, mucormycosis, 
cryptococcosis, and coccidioidomycosis.



Novel antifungal agents in clinical trials. Samantha E Jacobs, Panagiotis Zagaliotis,Thomas J Walsh. 2021 Jun 28;10:507



Ibrexafungerp retains in vitro activity against most echinocandin-resistant C. 
glabrata with fks mutations.

Ibrexafungerp has fungistatic activity against Aspergillus species (MEC range 
<0.06µg/mL to 4µg/mL). The combination of ibrexafungerp with voriconazole, 
amphotericin B, or isavuconazole demonstrates in vitro synergy against wild-type 
(WT) Aspergillus species but not against azole-resistant strains. Little in vitro activity is 
observed with ibrexafungerp against the Mucorales and non- Aspergillus hyaline 
moulds ( Fusarium spp, Scopulariopsis spp, Lomentospora prolificans) with the 
exception of Paecilomyces variotii (MEC <0.02µg/mL to 0.03µg/mL).

 Concentration in multiple tissues including liver, spleen, lungs, bone marrow, kidney,
and skin exceeds that of plasma. However, there is low distribution to central nervous
system (CNS) tissue. In rats, approximately 90% of drug is eliminated in feces and bile,
and 1.5% eliminated in urine.



 Ibrexafungerp will likely play an important role in management of invasive candidiasis due 
to WT and resistant Candida species and invasive aspergillosis; the drug has received QIDP 
and orphan drug designations for both indications.

brexafungerp has also been studied for the treatment of vulvovaginal candidiasis (VVC). 
Day 10 and day 25 clinical cure and mycological eradication rates were similar or improved 
with ibrexafungerp 300mg twice daily × 2 doses compared to fluconazole 150mg × 1 dose.

Ibrexafungerp may develop a key role in combination antifungal therapy with an 
antifungal triazole in treatment of invasive aspergillosis. Simultaneous administration of 
an orally administered triazole and ibrexafungerp may allow patients to receive the 
potential therapeutic benefit of combination therapy in treatment of invasive pulmonary 
aspergillosis on an ambulatory basis.



Agents targeting nucleic acid 
metabolism



Novel antifungal agents in clinical trials. Samantha E Jacobs, Panagiotis Zagaliotis,Thomas J Walsh. 2021 Jun 28;10:507.doi: 10.12688/f1000research.28327.2



 Olorofim is available in oral and IV formulations and demonstrates time-dependent
antifungal activity. Olorofim initially has a fungistatic effect on Aspergillus isolates but
prolonged exposure is fungicidal.

Pharmacokinetic studies in mice have identified good distribution of olorofim to tissues
including the kidney, liver, and lung, with lower levels of detection in the brain.

Olorofim exhibits time-dependent antifungal activity.

The European Medicines Agency Committee for Orphan Medicinal Products also granted
orphan drug status to olorofim for the treatment of invasive aspergillosis and
scedosporiosis.



Investigational Antifungal Agents for Invasive Mycoses: A Clinical Perspective. Frederic Lamoth, Russell E Lewis, Dimitrios P Kontoyiannis. Clinical Infectious Diseases, Volume 75, Issue 3, 1 
August 2022.



Agents targeting the cell 
membrane





Comparable in vitro activity against Candida spp. and Aspergillus spp. are observed with 
CAmB and deoxycholate AmB.

A single dose of CAmB demonstrates extensive tissue distribution and penetration into 
target tissues in animal models. In a phase 1 study in healthy adults evaluating escalating 
doses of 200, 400, and 800mg, CAmB was well tolerated at doses of 200mg and 400mg. 
The most common adverse events were gastrointestinal.





In murine models of CNS coccidioidomycosis, VT-1598 treatment leads to improved 
survival and reduced fungal burden in brain tissue as compared to fluconazole.

In murine models of CNS coccidioidomycosis, VT-1598 treatment leads to improved 
survival and reduced fungal burden in brain tissue as compared to fluconazole.





PC945 is a novel triazole antifungal agent that is being developed specifically for inhaled
administration for treatment and prevention of invasive fungal infections of the
sinopulmonary.

The therapeutic potential of intranasal PC945 has been investigated in transiently
neutropenic mice with invasive pulmonary aspergillosis. Intranasal PC945 leads to
reduced concentrations of GM in bronchoalveolar lavage fluid (BALF) and serum and
improved survival as compared to controls, and reduced GM concentration and similar
survival as compared to intranasal posaconazole.

Combination therapy with intranasal PC945 and oral posaconazole was also evaluated in
immunocompromised neutropenic mice with azole-susceptible A. fumigatus infection.



Investigational Antifungal Agents for Invasive Mycoses: A Clinical Perspective. Frederic Lamoth, Russell E Lewis, Dimitrios P Kontoyiannis. Clinical Infectious Diseases, Volume 75, Issue 3, 1 
August 2022.



Investigational Antifungal Agents for Invasive Mycoses: A Clinical Perspective. Frederic Lamoth, Russell E Lewis, Dimitrios P Kontoyiannis. Clinical Infectious Diseases, Volume 75, Issue 3, 1 August 2022.



Kriegl et al, CMI 2024
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