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1.  The amphotericin B era: Prior to 1990’s 

2.  The azole and echinocandin era 

Eras in the treatment of  

invasive candidiasis 

Reboli NEJM 2007 

Rex NEJM 1994 



4 Andes CID 2012 



Echinocandins are agents of first choice against  

most cases of invasive candidiasis 

• Individual patient-level quantitative review of 

randomized antifungal treatment trials for treatment 

of invasive candidiasis 

– Data from 1915 patients were obtained from 7 trials 

• Mortality rates 
– 27% echinocandins 

– 35% amphotericin B formulation 

– 36% azole  
• p<0.0001 vs. echinocandin 

• Benefit of echinocandins among patients with 

APACHE II scores in lower two quartiles 
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Choice of antifungal agent is only part 

of the battle  

6 

Morrell et al.  AAC 2005 Garey et al. CID 2006 



Where are we at the end of an era?  

• Prompt institution of active antifungal therapy is 

a crucial determinant of outcomes 

• Traditional culture-based diagnostic testing is an 

inadequate gold standard  

• Widespread, largely unregulated prophylactic, 

pre-emptive and empiric antifungal usage 

– Pharmacy and hospital budgets 

– Emerging antifungal resistance 

 



A new era of managing invasive 

candidiasis?  

• In the future, improved outcomes are most likely 

to result from development and validation of 

early intervention strategies that incorporate 

non-culture diagnostics  Clancy and Nguyen CID 2012 

 

 



• “The detection in serum of the fungal cell wall 

component β-1,3-D-Glucan (BDG) for the 

diagnosis of candidaemia and invasive 

candidiasis is well studied, but is not used 

locally due to cost.” 

• “In light of more contemporary data, a re-

evaluation of the role of BDG surveillance in 

Australia and New Zealand is warranted.” 
 



 

• To review the performance of diagnostic 

tests for invasive candidiasis 

• To propose a framework for developing 

rational intervention strategies against 

invasive candidiasis that incorporate 

non-culture tests 

Objectives 



 

• What is invasive candidiasis? 

• What are we trying to diagnose? 

• How bad are cultures? 

• How good are non-culture diagnostics? 
– Mannan/anti-mannan 

– BDG 

– PCR-based assays  

• How can non-culture diagnostics be 

incorporated into rational management 

strategies? 
– A Bayesian framework  

• Conclusions: Bedside to bench to bedside 
 

Outline 



 
What is invasive candidiasis? 

• ~ 50% of patients with candidemia and malignancy have no organ 

involvement    Maksymiuk 1984 

• 40%-90% of patients with candidemia who are not treated with 

antifungals do not die     Fraser 1993; Edwards 1993; Maksymiuk 1984 



 
What is invasive candidiasis? 

• IAC is at least as common as candidemia  Vergidis ICAAC 2014 

• 50% ID consults 

• Mortality similar to candidemia 

• Primary peritonitis > Secondary peritonitis > Abscesses 

• 21% of patients are not treated with an antifungal agent 

• Mortality: No antifungal 37% vs. antifungal 22% 

• Hidden reservoir for emergence of echinocandin resistance  Shields 

AAC 2014 

• FKS mutant Candida spp. usually recovered with MDR bacteria 



• Risk factors are non-

specific and common 

in hospitalized pts 

– Broad-spectrum abx, 

IV access devices, 

TPN, mechanical 

ventilation, renal 

insufficiency, RRT, 

diabetes, steroids, 

neutropenia and PMN 

defects, Candida 

colonization 

 

• Higher prevalence 

disease among more 

narrowly defined 

patient populations 

– Liver transplant and 

hepatobiliary surgery, 

severe pancreatitis, 

disruption of GI tract or 

peritoneal cavity 

integrity 



Invasive Candidiasis: The Great Divide 

ID 

MICU 

Heme-onc 

SICU 

GI surgery 

Organ  

     transplant 



Cumulative Experience and Key Findings 
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What are we trying to diagnose? 

1. Candidemia 3. DSC without 

candidemia 

2. Candidemia 

with DSC 

• ~ 1/3 of patients in each group  Leroy 2009 



• Blood cultures are good at detecting viable 

Candida cells 
– First positive blood culture: median 1 CFU/mL 

– 26%-65% of (+) blood cultures have <1 CFU/mL 

– 1 CFU/mL = ~ 5.6 x 103 CFU/systemic circulation 

– 10 mL blood culture is 0.2% of systemic cirulation 

• Negative blood cultures reflect no viable 

Candida in circulation, viable Candida at 

insufficient concentration, or disease 

associated with intermittent release of 

Candida  
 

How bad are blood cultures? 
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How bad are blood cultures? 

1. Candidemia 
3. DSC without 

candidemia 

2. Candidemia 

with DSC 

Almost all 

~40% 

Almost none 

• Blood culture sensitivity for IC is ~50% 
• “The Missing 50%”     Clancy and Nguyen, Clin Infect Dis 2013 



• No correlation between Candida burden in 

first (+) blood culture and patient outcomes or 

number of organs infected 

• And they’re slow 
– Median time to positivity: 2-3 days (up to 16 days) 

• And they turn positive late in the disease 

course 
– Serum IgG, Mannan, BDG, PCR 

 

But that’s not all 



• Biopsy culture sensitivity: 42%  Thaler Annals Int Med 1988 

– No prior antifungals: 61% 

– Prior antifungals: 30% 

 

 

 

 

 

 

 

 

 

 

 

• Invasive procedures are often contra-indicated 
 

How about cultures of other 

sterile sites? 

Cheng JID 2013; Cheng Infect Immun 2014 




