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Objectives 

• What do we know? 

– Invasive Candida and Aspergillosis  

– Impact of infection 

• How can we make progress? 

– Contribution of antibiotic stewardship 

– How can we implement AFS? 

– Suggestions 
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Invasive 

candidiasis: 

candidemia and 

deep-seated 

tissue 

candidiasis.  

 

Fatality up to 

40% despite 

antifungal 

therapy 

Kullberg & Arendrup 

NEJM 2015. 



CID 1999 
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Features Antifungal resistance 

C. albicans Responsible for about 50% of 
Candidemia 

Fluconazole 1-2% 
 

C. parapsilosis Biofilm 
Skin contamination 
Fatality is < than C.albicans 
Southern Europe 

MIC of echinocandins are high 
 

C.  glabrata Elderly, HIV+ 
Northern Europe 

Dose related resistance for 
azoles 

C. tropicalis More common among cancer pts Less R to Fluconazole 

C. krusei Less common 
Fatality  is > C.albicans 

R to fluconazole 
Echinocandins considered 

Candida spp.: At a Glance 

Azap O, Ergonul O, AFS, 2017 
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Resistance of Candida Spp 



Candida glabrata MIC   
(2 March 2015) 

1. Voriconazole   0.023 micg/mL 
2. Flucanazole  1.5 micg/mL 
3. Posaconazole   0.5 micg/mL 

 
4. Micafungin  <0.02 micg/mL 
5. Caspofungin  2 micg/mL 
6. Anidulafungin  <0.02 micg/mL 

 
7. Amphotericin B 4 micg/mL   

 
 



Candida parapsilosis MIC  
(Blood culture; 9 March 2015) 

1. Voriconazole   0.064 micg/mL 
2. Flucanazole  2 micg/mL 
3. Posaconazole   0.094 micg/mL 

 
4. Micafungin  <0.006 micg/mL 
5. Caspofungin  1.5 micg/mL 
6. Anidulafungin  <0.003 micg/mL 

 
7. Amphotericin B  0.38 micg/mL 
8. Itraconazole  2 micg/mL   
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11 Kullberg & Arendrup 

NEJM 2015. 
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Kullberg & Arendrup 

NEJM 2015. 
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V. Ulusal Sepsis Sempozyumu, 2015 14 

Zarb, CMI 2012 



Clinical Questions 

• Initial therapy: overuse or underuse? 

– Which is the optimal drug? 

• Diagnosis 

– Biomarkers 

– Candida score 

• Susceptibility testing 

• How to treat in organ failure? 

• When to apply step-down strategy? 

• How to implement PK/PD  

• Cost-effectivity? 
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Unnecessary Treatments 

• Treatment for colonization (!) 

 

 

 

 

• Low risk patients 

• Longer than necessary 
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17 
Morrell, et al. AAC 2015. 



Delayed Detection in ICU 

Edmond, CID, 1999 
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Tailor 
culture + 

Pre-emptive 
test + 

Empirik at risk and 
fever 

Prophylaxis at risk 



Diagnosis 
• Blood Culture 

– Only diagnostic approach that allows subsequent susceptibility testing. 

– Blood culture sensitivity: 21-71% reported in autopsy studies.  

– Blood cultures: slow turn-around times and revealed late . 

– Positive blood cultures should prompt the immediate initiation of 
therapy and a search for metastatic foci. 

• β-d-glucan 
–  Could be false positive. 

– The major benefit is negative predictive value. 

• Mannan/Anti-mannan 
– Maybe in hepatosplenic candidiasis 

• PCR 
– not well standardized yet 
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22 Dimopoulos, et al. J Crit Care 2013 



What is new? 
• Increasing role of echinocandins in initial therapy 

• Increasing role of Susceptibility tests  

• Switch: Step-down from echinocandins  to 
fluconazole 

• Emphasis 
– Risk factors 

– Fundoscopic exam 

– Cathether removal 

– Duration of therapy 
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IDSA 2016: Non-neutropenic patients 

• Initial therapy should be an echinocandin  
– For selected patients who are not critically ill and are unlikely to have fluconazole-

resistant Candida species, an acceptable alternative to an echinocandin as initial therapy 
is fluconazole 

 

• Azole and echinocandin susceptibility in patients previously treated with 
an echinocandin or infected with C glabrata or C parapsilosis  

 

• Clinically stable, susceptible to fluconazole; switch an echinocandin to 
fluconazole, usually within 5 to 7 days or from amphotericin B to 
fluconazole after 5 to 7 days  

 

• For C glabrata infection, transition to higher-dose fluconazole 800 mg (12 
mg/kg) daily or voriconazole 200 to 300 (3-4 mg/kg) twice daily should 
only be considered.  
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IDSA 2016: Neutropenic Patients 
• Initial therapy should be an echinocandin   

– Less attractive alternative: amphotericin B (lipid) 

– Fluconazole is an alternative for patients who are not critically ill and 
have had no previous azole exposure  

 

• C krusei: echinocandin, amphotericin B (lipid), or voriconazole  

 

• Without metastatic complications, recommended minimum 
duration of therapy is 2 weeks after documented clearance 

 

• Dilated funduscopic examinations should be performed within 
the first week after recovery from neutropenia. 

 

• Catheter removal should be considered on an individual basis 
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When to Start? 

Empirical Therapy 

 Risk factors (Candida colonization) AND fever 

Tailored Therapy 

 ANY candidal growth from blood, tissue or sterile body fluids 

 Urinary candidal growth along with urinary tract infection symptoms 

 Histopathological diagnosis of Candida in tissue samples 

Azap O, Ergonul O, AFS, 2017 
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How to follow up? 

All patients 

 Blood cultures should be drawn everyday OR every other day 

 Transesophageal or at least transthoracic echocardiography 

For non-neutropenic patients  

 Catheter should be removed  because the source is probably the catheter 

Fundoscopic examination within one week of antifungal therapy  

For neutropenic patients 

Catheter removal should be considered because the source may also be the 

 endogenous flora of the patient 

Fundoscopic examination within the first week after neutrophill recovery 

Azap O, Ergonul O, AFS, 2017 
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When to stop? 

 For candidemia WİTHOUT distant foci  

 14 days after the last negative blood culture 

 For candidemia WİTH distant foci  

 Endophtahlmitis: 6 weeks 

 Endocarditis: Valve replacement if posible and at least 6 weeks after surgery 

Azap O, Ergonul O, AFS, 2017 



Differences in Stewardship 

Antibiotic 

• Diagnosis 
– CRP 

– Procalcitonin 

– Culture: earlier 

 

• Resistance reports 
– Set  

• Switch 

• Consensus in treatment 
better 

Antifungal 

• Diagnosis 
– BDG 

– GM/CT 

– Culture: not very early 

• Difficult if seated deeply 

• Resistance reports 
– Improving 

• Switch: not well developed 

• Consensus in treatments 
needs to be improved 
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Essentials of Antifungal Stewardship 

1. Adequate diagnosis 
2. Appropriate antifungal drugs 
3. Appropriate duration 
4. Removal of iv catheters 
5. Ophtalmologic examination 
6. Hepatic/renal dose adjustment 
7. Drug interactions 
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33 Valerio M, et al. JAC 2014 
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Untreated control Micafungin Amphotericin B 



35 Valerio M, et al. JAC 2014 



• Decrease in antifungal use  50% 
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Candidemia 

Mondain, et al. Infection 2013 
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Munoz, et al. Mycosis 2015. 

Antifungal Stewardship: Step by Step 



40 Munoz, et al. Mycosis 2015. 

Multifaceted Aspects of Antifungal Stewardship Programs  



Conclusion 

• Awareness about Candidemia among 
physicians 

• Need for better serological diagnosis 

– biomarkers 

• Keep updated 

– IDSA 

– + European guidelines 

• A new common tool for evaluation? 
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