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Rational use of antifungals? 

• We know the term: “rational use of antibiotics” 
 

• How can we optimize the use, decrease costs and 
maintain the safety ? 
– Drugs with low toxicity 
– Ideal dosage 
– Correct indication 
– Ideal choice 
– Decrease resistance? 

 
• Local Antifungal Stewardship Program 



Steps for a LASP 
 
– Group with a ID specialist, pharmacist and administrator support 

 
– Develop local guidelines based on the local epidemiology and real 

condition for antifungal therapy and also supported by national or 
international guidelines 
 

– Continuous education of healthcare staff (medical and pharmacist) 
 

– Restriction formulary 
 

– Bedside intervention of  LASP with assistance group 
 

– Evaluate periodically the consume of antifungal drugs 
 

– Publication of data for all medical staff 

Eur J Hosp Pharm 2014;21:A210-A211  



Candida 

 
 
 
 

• Candida: 
– 50% know how to differentiate colonization and 

infection 
– 17% know the resistance rate of fluconazol  
– 33% know the indication of prophylaxis 
– 23% know the indication of empirical antifungal 

therapy 
– 73% know which antifungal to use 

 



Aspergillus 

 

 

 

 

• Aspergillus: 

– 67% know how to indentify colonization from 
infection 

– 31% know the drug of choice 

– 36% know the treatment duration 

 

 



And in your hospital? 

 

 

 

 

 

 

• Do the medical staff know the drug of choice, 
ideal dosage, empirical and specifical 
therapies for invasive fungal infections? 



– The next following concepts are based on medical 
literature considering the best level of evidence 

 

– Some data will be confronted with the current 
LASP in Hospital Universitario Evangelico de 
Curitiba 

• 660 beds (55 ICU) 

• Renal Tx 

• Trauma  

• Surgery 

• Burn 
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LET’S GO TO ECHINOCANDINS 
Candidemia 



Candidemia 

• The best niche 

• The most common presentation of invasive 
candidemia 

 

Pfaller MA. CMR 2007 Wisplinghoff H . CID 2004 



 

Marra A. J Clin Microbiol. 2011 Eggimann LID 2012 



Candidemia 

Não Neutropênicos 

 
- Fluconazol 800mg IV 24/24h 
por 24h e depois 400mg 24/24h 

-Caspofungina 70mg inicial e 
depois 50mg 24/24h 

-Micafungina 100mg 24/24h 

-Anidulafungina 200mg inicial e 
depois 100mg 24/24h 

Opinião dos especialistas é 
caspofungina como 1a. Opção 
em casos moderados a graves e 
fluconazol em casos leves 

Trocar a caspofungina para 
fluconazol se isolar uma cepa 
sensível a fluconazol ou se o 
paciente tornar-se estável 

Candidemia 

Lass-Florl C. Mycoses (2009) 52:3 (197-205) 

Mortality Map 

Caggiano G.  Mycoses 2009 

Ruan S.Y. Clinical Microbiology and Infection (2008) 

Vardakas K.Z. Clinical Microbiology and Infection (2009)  

Klevay M.J. Diagnostic Microbiology and Infectious Disease (2008) 

38% 

St-Germain G. Canadian Journal of Infectious Diseases and Medical 

Microbiology (2008)  

Presterl E. Clinical Microbiology and Infection (2007) 

Colombo A.L. Infection Control and Hospital Epidemiology (2007) 

Al-Tawfiq J.A. International Journal of Infectious Diseases (2007) 

47% 

47% 

43% 

57% 

67% 
40% 

58% 
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Neutropenia, Corticoid use 
 

High Apache 
 

Delay or wrong Antifungal 
 

Older 
 

Longer hospitalization 

The only one that can 
be modified 

Vardakas K.Z. Clinical Microbiology and Infection (2009) Bassetti M. Diagnostic Microbiology and Infectious Disease (2007)  

Tumbarello M. Journal of Clinical Microbiology (2007)  Colombo A.L. Infection Control and Hospital Epidemiology (2007) 



30% wrong dosage 

BMC Infect Dis. 2010 Jun 3;10:150. 
Micek ST, Kothari S, Shorr AF. 
 

95% of delay 
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Antifungal therapy 

Must be empiric 

Morrell 2005 

Kumar 2009 

Garey 2006 



 
Fever without a evident site of infection 

Increased heart and breath rate 
Embolic signs 

Subcutaneous nodules 
Retinal infiltrates 

Sepsis 



Diagnosis 
• Blood Culture 

 

 

 

 

• 1,3 beta-D-glucan 

• Septifast – 6h 

• PCR + ESM – 4h 
– Radical study 

• Europe and USA 

 
Elepola A. Journal of Microbiology 2004 

Positividade em 36 horas 
12 horas para CVC 

 
Teste 1000 UFC 90% Confirmed 

Probable (Pre-emptive) 



Clinical parameters for pre-emptive therapy 

• 2890 patients 

NNT = 13 – Should be considered 



 

 

 

 

 

 

• 1699 pacientes 



Empiric or pre-emptive 

Definitive 

Pre-emptive 

They analysed patients with candidaemia 
but not the whole population of febrile patients. Empiric 





Candidemia 

Não Neutropênicos 

 
- Fluconazol 800mg IV 24/24h 
por 24h e depois 400mg 24/24h 

-Caspofungina 70mg inicial e 
depois 50mg 24/24h 

-Micafungina 100mg 24/24h 

-Anidulafungina 200mg inicial e 
depois 100mg 24/24h 

Trocar a caspofungina para 
fluconazol se isolar uma cepa 
sensível a fluconazol ou se o 
paciente tornar-se estável 

Clinical response 

40%

50%

60%

70%

80%

90%

Mora-Duarte
2002

Reboli 2007 Papas 2007 Kuse 2007 Kullberg 2005

Novos
(equinocandinas)

Antigos (anfo &
fluco)

One study comparing fluconazole and echinocandin 
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Trocar a caspofungina para 
fluconazol se isolar uma cepa 
sensível a fluconazol ou se o 
paciente tornar-se estável 

Mortality 

0%

5%

10%

15%

20%

25%

30%

35%

40%

Mora-Duarte
2002

Reboli 2007 Papas 2007 Kuse 2007 Kullberg 2005

Novos
(equinocandinas)

Antigos (anfo &
fluco)
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pos-hoc study of  Anidulafungine vs Fluconazole APACHE >15 

                                                                                                                  l 



Echinocandin 

                                                                                                                                 l 
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PK EC = AUC/MIC 

                                                                                                                                                       l 





Is there clinical relevance? 



+++ ++ ++ 

YES YES NO 
Loading 

dose 

Price 

Child B/C Generic 
Child C low 
AUC/MIC 

Other 

Caspofungin Anidulafungin Micafungin 



Prophylaxis 

• Fluconazole is established (6mg/kg/d)  

– Not for echinocandin 

30 15:38 

We have not 
indicated prophylaxis 



Rational use of echinocandin 

• Non-neutropenic patients 
– Positive blood culture 

• Always (echinocandin or fluconazole) 

– Biomarker (b-d-glucan) 
• Weak 

– Candida score 
• Not established by some guidelines (ESCMID and IDSA) 

– Latin America – Well discussed but without a clear position 

• Easy at bedside for decision 
– Sepsis + risk factors 

– NNT=13 

– Fever in ICU 
• Not indicated 

31 15:38 

Not defined in our 
protocol 

 
Bedside discussion 

but avoided without 
risk factors (CS) 



Empirical therapy 

• ESCMID and Latin 

– Always echinocandin 

• IDSA 

– Fluco for mild disease 

– Echinocandin 

• Moderate to severe 

• Fluco use  (30days) 

32 15:38 

No evidence about cost-effectiveness of empiric 
echinocandin for mild disease 

Why 
micafungin? 

Cost 
NO loading dose 

Why 
fluconazole? 

Cost 
C. albicans + C. 

parapsilosis> >85% 



De-scalation therapy 

• Change echinocandin to fluconazole 

– Consideration for oral therapy 

• Early discharge 

– Low cost 

– Avoid exposure to echinocandins? 

33 15:38 



C. albicans 

C. tropicalis 

C. parapsilosis 

C. glabrata 

C. krusei 

C. lusitanae 

C. guilhermondi 

others 

Amphotericina 

 
Fluconazole 

 
Echinocandins 

Candida species 

CALL ID 



Identification of species 
 

 

• Chromogenic Agar 

 

 

• API – 48 a 72h 

 

• Automated (Vitek 2) 
• Minimal inhibitory concentration  

– MIC 

Sheppard D.C. Journal of Clinical Microbiology (2008) Metwally L. Journal of Medical 

Microbiology (2007)  

Adminitrator 

Is it cost saving? 
 

Parapsilosis -> fluconazole 
1 echinocandin treatment => 70 identification and AST for 

yeasts 
 

1 parapsilosis / 69 non-parapsilosis ? (Never) 

http://images.google.com.br/imgres?imgurl=http://scienceprofonline.googlepages.com/api20eCrop.jpg/api20eCrop-full;init:.jpg&imgrefurl=http://scienceprofonline.googlepages.com/virtualmicrobiologyclasslaboratory234&usg=__rYI1eTJykVYwZkQTmBNIm_S7b94=&h=234&w=296&sz=9&hl=pt-BR&start=3&tbnid=cbH7LMV5dRc78M:&tbnh=92&tbnw=116&prev=/images?q=api20&gbv=2&hl=pt-BR&sa=G


In resume 

• How can I improve the use echinocandins in 
the ICU? 

– Increase the pre-emptive therapy 

• Biomarkers (BDG, mannan) 

• PCR, Maldi-Tof, Septifast 

– Avoid vicious prescriptions of fluconazole for 
severe patients in the ICU 

– Add “clinical scores of candidemia” in the routine 
like other severeness scores (APACHE, SOFA, 
MODS) 
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What is the best echinocandin? 

• The most affordable for you hospital 

 

• In Brazil 

– in public hospitals, the cost is the main point of 
the decision 

– In private hospital, the reimburment can be a 
advantage. 

37 15:38 



LET’S GO TO LIPID FORMULATION 
OF AMPHOTERICIN B 

Neutropenic and endemic mycosis 



 



Aspergillus 

Endemicos 

Candida 

Outros 



Neutropenic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Aspergillus Fungos da mucormicose Fusarium 



Endemic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Paracocci Histoplasma Coccicioides/Blasto 



Immunocompromised (HIV, ICU, Tx) 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Candida Cryptococcus 



  Fungos Filamentosos 

  Aspergillus spp.   Não-Aspergillus spp. 

A. fumigatus 

A. niger 

  Fusarium spp. 

 F. solani 

 F. oxysporum 

 F. moniliforme 

Dematiacious 

 Alternaria spp. 

 Wangiella spp. 

 Bipolaris spp. 

 Curvularia spp. 

     Zygomicetes 

 Rhizopus spp. 

 Mucor spp. 

 Rhizomucor spp. 

 Absidia spp. 

 Cunninghamella 

  Scedosporium spp. 

 S. apiospermum 

 S. prolificans 

A. flavus A. terreus 

  Paecilomyces spp. 

 P. variotii 

 P. lilacinus 

  Tichoderma spp. 

 T. longibrachiatum 

 T. harzianum 

 T. koningii 

 T. pseudokoningii 

 T. viridae 

  Scopulariopsis spp. 

 S. brevicaulis 

“Os  7 
grandes” 

Outros 

Não-Aspergillus fumigatus  

Approach to the Classification of Medically Important Moulds 
Segal B, Bow EJ, Menichetti F: Infect Dis Clin N Am 2002;16:935-64 

“TOP 3” 

Empirical antifungal against molds? 



Empiric Vs preemptive 

• Empiric 
– Fever  (>4d) after large spectrum 

antibiotics 

• Preemptive 
– Start if:  

• Positive culture 
• Thorax and sinuses CT 
• Diarrheia ou grade 3 mucositis 
• Galactomannan >0.5 
• Shock 
• Cutaenous suggestive lesions 
• Abdome US 

– Abscess 

• Brain CT  
– Abscess 

• Neurological sign/symtoms 

• Empiric  
• Expensive 
• Less IFI 

• Preemptive 
– Cost saving 
– More IFI 

• No difference in 
mortality rate 

• c 
 
 
 

 

Cost saving and 
rational 



Trial of empiric therapy in neutropenic patients 

 

46 15:38 

What is the best empirical therapy in neutropenic 
persistent febrile patient 

European Conference on infections in leukaemia 



Neutropenic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Aspergillus 



– Voriconazole (AI) 
• Vorico vs ABD – 53% vs 32%            

(clinical response 12w) 
• Vorico vs ABD – 71% vs 58% 

(survival 12 w) 

– AB Lipid 2ª. choice (AI) 
• Resposta +/-40% 
• A. terreus resistente a AB 

– Combined therapy not indicated  
– Considered after failure or 

adverse effects of voriconazole 
 

 
Walsh TJ, Pappas P, Winston DJ, et al. N Engl J Med 2002; 346:225–34. 



Duration of the treatment 

 
– 6  to 12 weeks or neutrophils ‘recovery, absence of 

lesions in the CT 
 

– Low levels of galactomannan 
 

• Restart prophylaxis if neutropenia 

Cost saving 



 

 

 

 

• ABLC (Lipid complex) 
VS 

• ABL (lipossomal) 

ABCL 
Ambisome 

Lewis RE. Antimicrob Agents Chemother. 2007 Apr;51(4):1253-8 

? 



Neutropenic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Fungos da mucormicose 



And about mucormycosis? 
No RCT Amphotericin is the drug 

of choice 
ESCMID guidelines 



 

ABLC ABL ? 



Neutropenic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Fusarium 



Fusariose 



Fusariose 

• Mortality 50 to 80% 
– Associated with fungemia and duration of 

neutropenia 

• Treatment choices 
– F. solani and F. verticillioides 

• Lipid formulation of Amphotericin B 

– Other species of Fusarium 
• ABLC or ABL 
• Voriconazole 

Nucci, CMR. 2011 



ESCMID guidelines 

 

 

 

 

 

 

• No RCT 

57 15:38 



What is the best lipid formulation? 

 

• REDUCE COSTS WITH PATIENT SAFETY 

 

 

 

58 15:38 



Doses < 5mg/kg (1mg/kg/d)  

 

 

• 1mg/kg 

 

 

 
• 3mg/kg 



Is there any difference? 

 

• And about safety (kidney toxicity?) 

 

 

 

 

 

• 2010 



 



  

• Wingard 
showed 
different 
consistance of 
other studies 

 

• No difference 
about the 
neprotoxicity? 

 

 



ABLC is more used in USA 
than ABL in the treatment 
of Invasive aspergillosis 

(278 hospitals) 



Immunocompromised (HIV, ICU, Tx) 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Cryptococcus 



Clinical Practice Guidelines for Cryptococcal 
infection – IDSA 2010 CID 



 





Forgive me. 
I used deoxicholate 
AMB in a renal Tx 

patient!  

No problem. It 
is the same 

level of 
evidence! 



• Neurocriptococose em Tx órgãos 

Sun et al, Clin Infect Dis. 2009 December 1; 49(11): 1721–1728  



Endemic 

Leveduriformes 

 

Filamentosos 
Dimorfos 

Histoplasma 



Histoplasmosis – IDSA 2007 

• Pulmonar grave 
– FLAB (AIII) 
– ABD (AIII) “se baixo risco de nefrotoxicidade” 

 

• SNC 
– FLAB (BIII) (10x > ABD) 

 

• Disseminada 
– ABL (AI) 

 

Perea R. REQ 2012 



Johnson PC et al, Ann Inter Med  137:105-109, 2002 

Disseminated histoplasmosis in HIV infected patients 

Infusion toxicity = (25%) ABL vs (63%) ABD (P = 0.002) 
Renal failure = (9%) ABL vs (37%) ABD (P = 0.003).  
 
Protocol therapy was discontinued because of toxicity in one patient in the liposomal amphotericin 
B treatment group and two patients in the amphotericin B treatment group (P = 0. 19).  

Histoplasmosis – IDSA 2007 

P=0,014 

P=0,04 



Antifungal review 

Aspergillus 

Candida 

Voriconazole (Vfend) 

Mucormicose 

Fusarium 

Anidulafungin (Ecalta ou generic) 

Histoplasma 

Cryptococcus 

Deoxycholate (generic) 

Caspofungin (Cancidas) 

Micafungin (Micamine) 

Lipid complex (Abelcet) 

Liposomal (Ambisome) 

Fluconazole (Zoltec ou generic) 



Main point of Amphotericin in Brazil 

• Neglected Hospital Disease (NHD) 

 

• Cost-effectiveness study (in Brazil) 
– Renal failure vs mortality 

 

• Reimbursement for ideal indications of Lipid 
formulation 

 

• New drugs? 
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SAVE US! 
TUON@UFPR.BR 
WWW.INFECTOPEDIA.COM 

Thanks 


