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In the beginning 
there was 
Amphotericin B 
(6-page PI)



Brief history of 
antifungals

Ostrosky-Zeichner, et al. Nature Reviews Drug 

Discovery 2010. 



How do we use antifungals in Candida (mostly)?



We have a 
pretty good 
system



Anatomy of a Candida trial



Common pitfalls- Disease definitions updated

CID 2019



Common pitfalls- Disease definitions updated

CID 2019



Common pitfalls- Outcome adjudication 
guidelines are outdated



Common pitfalls- Signs and symptoms

• Not always present, even in the setting of of proven disease
• When present can be multifactorial given the complexity of patients

• Underlying disease
• Other interventions
• Other infections

• May or may not correlate with clinical improvement



Common pitfalls- Microbiology and pathology

• Slow growth, laborious ID and susceptibility
• 3-5 days for Candida
• 1 to 2 weeks for moulds
• Automatically narrows enrollment windows to critical times
• Blood cultures have poor sensitivity but very high specificity
• Molecular ID not mainstream yet
• Not always feasible to re-sample invasive sites

• Biomarkers and serologies
• Hit or miss send outs, narrow enrollment windows
• Generally accepted for enrollment
• Despite ample data, not accepted as surrogates for outcomes



Common pitfalls- Radiology

• High sensitivity
• Low specificity
• Long term changes with very slow or no resolution
• Does not generally correlate with clinical improvement
• Radiation doses



Common pitfalls- Mortality as an endpoint



Don’t bring up 
problems 
without bringing 
solutions

• Disease definitions need a nimble/dynamic 
process

• Need new panel for response/outcome 
definitions

• De-emphasize signs and symptoms
• Biomarkers as surrogate endpoints
• De-emphasize radiology in outcomes
• De-emphasize crude mortality and work 

toward attributable mortality
• No composite endpoints

• Expand enrollment/prior antifungal windows 
until micro technology and biomarker 
availability catches up

• LPAD
• Small open label trials in high incidence areas 

(US and EX-US) with 20-30 well studied cases 
with contemporary controls along with strong 
preclinical and safety data.



The space we should be working on now



How should we be using antifungals? (Candida)

Garey, et al. CID 2006.



Next gen 
clinical trials

Molecular microbiology

POC Biomarkers

Strategy trials Prophylaxis vs. pre-emptive vs. 
empirical vs. full blown

Personalized medicine
Uncommon pathogens
Resistant pathogens
Pharmacogenomics
Genetic risk



Homework



Luis.Ostrosky-Zeichner@uth.tmc.edu

@DrLuisO

THANK YOU
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