
Principali antifungini disponibili 
per uso clinico o in sviluppo 
 Polieni 

- Amfotericina B (AMB) desossicolato (D-AMB) 
- AMB liposomiale (L-AMB) 
- AMB complessi lipidici (ABLC) 

 Azolici 
- Fluconazolo 
- Itraconazolo 
- Voriconazolo 
- Posaconazolo 

 Flucitosina 
 Echinocandine 

- Caspofungin 
- Anidulafungin 
- Micafungin     

     

Novità in arrivo a breve 
Isavuconazolo (Astellas) 
Posaconazolo e.v (MSD) 
Echinocandiona orale?? (MSD) 
 



Range of Activity for Selected 
Pathogens 

Polyene; AMB 

Azole; FCZ = Fluconazole; ITZ = Itraconazole; VZ = Voriconazole; PCZ = Posaconazole;  
RCZ = Ravconazole 
Echinocandin; CF = Caspofungin; MF = Micafungin; AF = Anidulafungin 

M
ou

ld
s 

Fungi                 AMB    FCZ     ITZ      VZ      PCZ     RCZ    CF      MF     AF 
Candida albicans 
Candida tropicalis 
Candida parapsilosis 
Candida krusei 
Candida glabrata 
Cryptococcus neoformans 
Aspergillus fumigatus 
Mucor spp 
Rhizopus spp 
Fusarium spp 
Pneumocystis jirovecii 



Candida guidelines 

IDSA 2009  
 

ESCMID 2011-12 



Rex J et al. NEJM 1994;331:1325-
1330  

Amphotericin B 
        vs. 
Fluconazole 

             40% 
 
             33% 

Phillips P et al. Eur J Clin Microbiol 
Infect Dis 1997;16:337-345 

Amphotericn B 
        vs. 
Fluconazole 

             43% 
 
             46% 

Rex J et al. CID 2003;36:1221-1228 Amphotericn B + Fluconazole  
vs. 
Fluconazole 

             40%  
 
             39%  

Mora-Duarte J et al. NEJM 
2002;347:2020-2029 

Amphotericin B 
         vs. 
Caspofungin 

             30.4% 
 
             34.2% 

Kullberg BJ et al. Lancet 
2005;366:1435-1442  

Amphotericin B 
         vs. 
Voriconazole 

             42% 
 
             36% 

Reboli A, Rotstein C, Pappas P et al. 
NEJM 2007;356:2472-2482 

Anidulafungin 
         vs. 
Fluconazole 

             22.8% 
 
             31.4% 

Kuse E-R et al. Lancet 
2007;369:1519-1527 

Micafungin 
Vs. 
Liposomal Amphotericin B 

             40% 
 
              40% 

Pappas P, Rotstein C, Betts RF et al. 
CID 2007;45:883-893 

Micafungin 100 vs. 
Micafungin 150 vs. 
Caspofungin 

             29% 
             33.2% 
             26.4% 



IDSA guidelines 
• Not specific for ICU 
• If species is unknown, either fluconazole (800mg loading dose, 400 mg daily) or an 

echinocandin is appropriate initial therapy for most adult patients (AI) 

• An echinocandin is favored if 
– Moderately severe to severe illness, 
– Recent azole use for treatment or prophylaxis (AIII), or 
– Isolate is known to be C. glabrata or C. krusei (BIII) 

• Fluconazole for patients who are 
– less critically ill and  
– who have no recent azole exposure (AIII).  

• Move from candin to fluconazole when isolates likely susceptible to fluconazole (e.g., C. 
albicans) and patient is clinically stable (AIII) 

• Remove or exchange intravenous catheters 

• Treat for two weeks after clearance of bloodstream 



Major points of  IDSA Guidelines 

• Emphasis on fluconazole and echinocandins as 
the ‘preferred choices’ for proven/suspected IC 

• De-emphasis on AmB and LFAmB under most 
circumstances 

• Concept of step down therapy is strongly 
encouraged  

• There is little distinction made between the 
echinocandins 



ESCMID Diagnostic & Management 
Guideline for Candida Diseases 2011  

Authors: Murat Akova, Maiken Arendrup, Sevtap Arikan-
Akdagli, Matteo Bassetti, Jacque Bille, Thierry Calandra, Elio 
Castagnola, Oliver A. Cornely, Manuel Cuenca-Estrella, Peter 
Donnelly, Jorge Garbino , Andreas Groll, Raoul Herbrecht, 
William Hope, Henrik Elvang Jensen, Bart-Jan Kullberg, 
Cornelia Lass-Flörl, Olivier Lortholary, Wouter Meersseman, 
Georgios Petrikkos, Malcolm Richardson, Emmanuel Roilides, 
Andrew J. Ullmann, Paul Verweij, Claudio Viscoli 
 
 
Main Coordinator: Andrew J. Ullmann 
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Haematology/Oncology 

Paediatrics 

ICU (medical & surgical) 

Diagnostic procedure 

PICU 
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Other non-immunocompromised (medical 
& surgical), other immunocompromised 
situations 



What are the best tests for diagnosing candidaemia?  

Specimen Test Considerations Remarks/Recommendations 
Serum Mannan and 

Anti-Mannan 
 
 
Other antibodies (such 
as Serion ELISA 
classic) 
 
 
ß-D-Glucan 
 
 
 
 
 
Septifast 
 
 
In house PCR 

• Combined detection 
 
 

 
• Limited data for 

candidemia 
 

 
 

• Not specific for Candida 
 
 

 
 
 

• Limited data for 
candidemia 
 

• No third party validation 
data available 

RECOMMENDED 
Serial determinations may be 
necessary. High NPV 
 
No recommendation 
 
 
 
 
RECOMMENDED  (for Fungitell) No 
recommendation for other tests. Serial 
determinations are recommended 
(twice a week). High NPV. Not 
validated in children 
 
No recommendation 
 
 
No recommendation 



Strength of the EFISG Recommendation by  
Quality of Evidence 

Two Parts:  
 Strength of recommendation 
 Quality of Evidence  
 
 

Strength of recommendation 
  Grade A ESCMID (fungal infection study 

 group) strongly supports a recommendation for use 
  Grade B ESCMID (fungal infection study group) 

 moderately supports a recommendation for use 
  Grade C  ESCMID (fungal infection study group) 

 marginally supports a recommendation for use 
  Grade D ESCMID (fungal infection study group) 

 supports a recommendation against use 



 Quality of evidence 
Level I  Evidence from at least 1 properly designed randomized, controlled trial 
Level II* Evidence from at least 1 well-designed clinical trial, without randomization; 

from cohort or case-controlled analytic studies (preferably from >1 center); from 
multiple time series; or from dramatic results of uncontrolled experiments 

Level III Evidence from opinions of respected authorities, based on clinical 
experience, descriptive case studies, or reports of expert committees 

*: added index:   
r:  meta-analysis (or systematic review of RCT);  
t: transferred evidence i.e. results from different patients‘ cohorts, or similar 

immune-status situation;  
h:  comparator group: historical control; 
u:  uncontrolled trials 
a:  for published abstract (presented at an international symposium or meeting) 

Strength of the EFISG Recommendation by  
Quality of Evidence 



Population Intention Intervention SoR QoE 

Recent abdominal surgery AND recurrent 
gastrointestinal perforations or anastomotic 
leakages 

To prevent 
intraabdominal 
candida infection 

Fluconazole 
400mg/d B I 

Caspofungin 
70/50mg/d C IIu 

Critically ill surgical patients with an expected length 
of ICU stay ≥ 3d 

To delay the time to 
fungal infection 

Fluconazole 
400mg/d C I 

Ventilated for 48h and expected to be ventilated for 
another ≥72h 

To prevent invasive 
candidiasis / 
candidaemia 

Fluconazole 
100mg/d C I 

Ventilated, hospitalized for ≥3d, received antibiotics, 
CVC, and ≥1 of: parenteral nutrition, dialysis, major 
surgery, pancreatitis, systemic steroids, 
immunosuppression 

To prevent proven or 
probable invasive 
candidiasis 

Caspofungin 
50mg/d C IIa 

Surgical ICU patients 

To prevent invasive 
candidiasis / 
candidaemia 

Ketoconazole 
200mg/d D I 

Critically ill patients with risk factors for invasive 
candidiasis / candidaemia 

Itraconazole 
400mg/d D I 

Surgical ICU with catabolism Nystatin 
4 Mio IU/d D I 

SoR, Strength of recommendation; QoE, Quality of evidence; ICU, intensive care unit; CVC, central venous catheter; IU, 
international units; 

Recommendations on Antifungal 
Prophylaxis in ICU Patients? 



Recommendations on Fever-Driven and 
Diagnosis-Driven Therapy of Candidemia and 

Invasive Candidiasis 
Population Intention Intervention SoR QoE Reference Comment 

ICU patients persistently 
febrile, but without 
microbiological evidence 

To reduce overall 
mortality Any antifungal C IIu 

Morrell AAC 2005 
Garey CID 2006 
Parkins JAC 2007 
Kumar Chest 2009 
Taur AAC 2010 

  

Adult ICU patients with fever 
despite broad-spectrum 
antibiotics and APACHE II 
>16 

To resolve fever Fluconazole 
800mg/d D I Schuster 

Ann Int Med 2008 
Negative trial 
results 

ICU patients with candida 
isolated from respiratory 
secretions 

To cure invasive 
candidiasis or 
candidemia early 

Any antifungal D IIu Meersseman ICM 
2009   

ICU patients with positive 
(1,3)-ß-D-glucan test 

To cure invasive 
candidiasis or 
candidemia early 

Any antifungal C IIu 

Desmet JCM 2009 
Digby Clin Diagn Lab 
Imm 2003 
Koo CID 2009 
Mohr JCM 2011 
Pickering JCM 2005 
Posteraro Crit Care 
2011 
Presterl IJID 2009 
Takesue WJSurg 
2004 

Low specificity 
and sensitivity, 
high NPV, false 
positive results 
in presence of 
haemodialysis, 
other fungal or 
bacterial 
infection, or 
wound gauze, 
or albumin or 
immunoglobulin 
infusion 

APACHE, Acute physiology and chronic health evaluation; NPV, negative predictive value;  



Pre-emptive Therapy: 
ß-D-Glucan 

Popu-
lation 

Intention Inter-
vention 

So
R 

Qo
E 

Reference Comments 

ICU Early 
treatment of 
invasive 
candidiasis / 
candidaemia 

To treat 
when ß-D-
glucan test 
is positive 

C IIu Desmet JCM 2009 
Digby Clin Diagn Lab 
Immunol 2003 
Koo CID 2009 
Mohr JCM 2011 
Presterl Int JID 2009 
Takesue WJSurg 
2004 
Pickering JCM 2005 

•Low specificity 
•Low sensitivity 
•High NPV 
•False positives with 

•Haemodialysis 
•Other fungal or 
•Bacterial infection 
•Wound gauze 

•Maybe useful in PCP 



Empiric Therapy: 
When is it Indicated? 

Definitions: 
• Empiric = persistent FUO / Fever driven approach 
• Pre-emptive = treatment based on a validated marker / Diagnosis driven approach 

Population Intention Intervention SoR QoE Reference 

At risk + persistent 
FUO 

Reduce 
overall 
mortality 

Antifungal 
treatment 
(unspecified) 

C III Garey CID 2004 
Morrell AAC 
2005 
Parkins JAC 
2007 
Kumar Chest 
2009 

Adult ICU patients 
with fever despite 
broad-spectrum 
antibiotics, APACHE 
II >16 

Resolution of 
fever 

Fluconazole 
400mg/d 

D I Schuster 
Ann Int Med 
2008 



Targeted Treatment: 
Yeast in Blood Cultures 

Comment: 
• Previous definitions described asymptomatic patients with a blood culture positive for 

candida. It has been debated whether such patients need antifungal treatment. 
• This is a very rare clinical situation, since usually a blood culture would be triggered by a 

clinical sign (e.g. fever) 

• Even surveillance blood cultures positive for candida should prompt immediate treatment. 

Population Intention Intervention SoR QoE Reference 

Candida isolated from one 
(peripheral blood or central 
line) blood culture defines 
candidaemia 

Cure Antifungal 
treatment 

A II De Pauw CID 2008 
Lecciones CID 1992 
Kullberg Lancet 2006 

Candidaemia Cure Antifungal 
treatment 

A III Bodey EJCMID 1992 
Edwards ICAAC 1982 
Groll J Infect 1996 
Kume Pathol Int 2003 



Recommendations on Targeted Treatment 
of Candidemia and Invasive Candidiasis 

Intervention SoR QoE Reference Comment 

Anidulafungin 
200/100 mg A I Reboli NEJM 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis, C. krusei) 
Safety profile, less drug-drug 
interactions than caspofungin 

Caspofungin 
70/50 mg A I 

Betts CID 2009 
Mora-Duarte NEJM 
2007 
Pappas CID 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis) 
Safety profile 

Micafungin 
100 mg A I Kuse Lancet 2007 

Pappas CID 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis) 
Less drug-drug interactions 
than caspofungin 
Consider EMA warning label 



Recommendations on Targeted Treatment 
of Candidemia and Invasive Candidiasis 

Intervention SoR QoE Reference Comment 

Anidulafungin 
200/100 mg A I Reboli NEJM 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis, C. krusei) 
Safety profile, less drug-drug 
interactions than caspofungin 

Caspofungin 
70/50 mg A I 

Betts CID 2009 
Mora-Duarte NEJM 
2007 
Pappas CID 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis) 
Safety profile 

Micafungin 
100 mg A I Kuse Lancet 2007 

Pappas CID 2007 

Broad spectrum, resistance 
rare, fungicidal 
Consider local epidemiology (C. 
parapsilosis) 
Less drug-drug interactions 
than caspofungin 
Consider EMA warning label 

Reasons for echinocandins: 
- Broader spectrum  
- Resistance rare 
- Biofilm activity 
- Fungicidal 
- Safety profile 
- Less drug-drug interactions 
- Superior to fluconazole in one RCT  
- Consider local epidemiology 







Recommendations on Targeted Treatment 
of Candidemia and Invasive Candidiasis 

Intervention SoR QoE Reference Comment 

Amphotericin B 
deoxycholate 
0.7–1.0 mg/kg 

D I 

Ullmann CID 2006 
Bates CID 2001 
Anaissie CID 1996 
Rex NEJM 1994 
Philips EJCMID 1997 
Mora-Duarte NEJM 
2002 

Substantial renal and 
infusion-related 
toxicity 

Amphotericin B, 
liposomal 
3 mg/kg 

B I 
Kuse Lancet 2007 
Dupont Crit Care 
2009 

Similar efficacy as 
micafungin, higher 
renal toxicity than 
micafungin 

Amphotericin B, 
lipid complex 
any dose 

C IIa Anaissie ICAAC 1995 
Ito CID 2005   

Amphotericin B, 
colloidal dispersion 
any dose 

D IIa Noskin CID 1998   



Recommendations on Targeted Treatment 
of Candidemia and Invasive Candidiasis 

Intervention SoR QoE Reference Comment 

Fluconazole 
400-800 mg C I 

Anaissie CID 1996 
Rex NEJM 1994 
Rex CID 2003 
Philips EJCMID 1997 
Reboli NEJM 2007 
Tuil CCM 2003 
Abele-Horn Infect 1996 
Leroy CCM 2009 
Gafter-Gvili Mayo Clin 
Proc 2008 

Limited spectrum, Inferiority to 
anidulafungin (especially in the 
subgroup with high APACHE 
scores), may be better than 
echinocandins against C. 
parapsilosis 

Itraconazole 
any dose D IIa Tuil CCM 2003   

Posaconazole 
any dose D III No data PO only 

Voriconazole 
6/3 mg/kg/d B I 

Kullberg Lancet 2005 
Ostrosky EJCMID 2003 
Perfect CID 2003 

Limited spectrum compared to 
echinocandins 
Drug-drug interactions 
Limitation of IV formulation in 
renal impairment 
Need for TDM 



Recommendations on the Duration of Targeted Treatment, 
ascertain diagnosis and treatment simplification in 

Candidemia 
Population Intention Intervention SoR QoE Reference 

No organ 
involvement 

Avoid organ 
involvement 

Treat for 14 days after the end of 
candidaemia B II Oude-Lashof EJCMID 

2003 

Take at least 1 blood culture per 
day until negative B III No reference found 

Detect organ 
involvement 

Transesophageal 
echocardiography B IIa Fernández-Cruz 

ICAAC 2010 

Fundoscopy B II 

Oude-Lashof CID 2011 
Rodriguez Med 2003 
Brooks Arch Int Med 
1989 
Parke Ophthalmol 
1982 

If CVC, PICC, or intravascular 
devices, search for thrombus B III No reference 

Any To simplify 
treatment 

Step down to fluconazole after 10 
days of IV, if species is 
susceptible, patient tolerates PO, 
and patient is stable 

B II 

Reboli NEJM 2007 
Mora-Duarte NEJM 
2002 
Pappas CID 2007 



Duration of antifungal therapy in candidemia 

ECIL III: 
• Non-neutropenic adults: at least 14 days after the last +ve  
      blood culture and resolution of signs and symptoms  :         B III 
• Neutropenic patients: at least 14 days after the last +ve  
      blood culture and resolution of signs and symptoms and  
      resolved neutropenia:             C III 
 
IDSA 
• Recommended duration of therapy for candidemia without persistent 

fungemia or metastatic complications is for 2 wks following documented 
clearance of Candida from the bloodstream and resolution of symptoms 
attributable to candidemia (AI) 

 
 



Recommendations on catheter removal in 
candidemia 

Population Intention Intervention So
R 

QoE Reference 

Any patient 
with central 
venous 
catheter 

To improve 
survival 

Remove 
indwelling lines 
(not over a 
guidewire) 

A II Andes CID 2012 

Any patient in 
whom a central 
venous 
catheter cannot 
be removed 

To clear 
candidaemia 

Treat with 
echinocandin, 
liposomal 
amphotericin B, 
or amphotericin 
B lipid complex 

B II 

Kucharikova AAC 
2010 
Kuhn AAC 2002 
Mukherjee IJAA 
2009 
Nucci CID 2010 
Rex CID 1995 

Treat with azole, 
or amphotericin 
B deoxycholate 

D II 

Almirante JCM 2005 
Leroy CCM 2009 
Liu J Infect 2009 
Rodriguez CMI 2007 
Weinberger JHI 2005 









Treatment of candida in non-neutropenic patients 
according to EFISG guidelines 2011-12 

Blood culture 
positive for 

yeast or empiric 
therapy (CIII) 

Start 
antifungal 

therapy 
(AII) 

Strongly 
recommended: 

echinocandin (AI) 

Moderately 
recommended:  

L-AMB or 
voriconazole (BI) 

Marginally 
recommended: 
fluconazole or 

ABLC (CI) 

Not recommeded (D): 
Conventional Amphotericin 

B 
Itraconazole 

Posaconazole 
Combination 

 
Cornely OA et al. 21st ECCMID, Milano 20011 
http://www.escmid.org/escmid_library/online_lecture_library/eccmid/21st_eccmid27th_icc_2011_milan/educational_workshops_2011/ 
 
  



Treatment of candida in non-neutropenic 
patients according to EFISG guidelines 

2011-12 

Treatment with 
echinocandins 

(AI)  

Treatment for 
at least 14 
days after 

candidemia 
resolution 

(BII) 

After 10 days: 
-Stable 
-Isolate 
susceptible to 
fluco 
- PO suitable  

Yes 
Step-down to 

fluco (BII)  

no 

Remains in 
echinocandin  

Diagnostic procedures 
recommended: 

- 1 daily blood culture till 
negativization ( BIII) 

-Fundoscopic examination (BII) 
- TEE (BII)  

Cornely OA et al. 21st ECCMID, Milano 20011 
http://www.escmid.org/escmid_library/online_lecture_library/eccmid/21st_eccmid27th_icc_2011_milan/educational_workshops_2011/ 
 
  



Candidaemia in non-neutropenic patients: 
 ESCMID vs IDSA  

ESCMID 2011 IDSA 2009 

Fluconazole CI AI 

Voriconazole BI AI (alternative agent) 

Lip-AMB B-D I-II AI (alternative agents) 

D-AMB DI AI (alternative agent) 

Echinocandins AI AI (for moderately 
severe to severe illness and for 

patients with recent azole 
exposure) 

Empiric treatment  
(as for candidaemia) 

CIII BIII 



In summary 

ESCMID 
 5 of which one is ICU 
 No differenttaion based on 

«severity» 
 Echinocandins: first choice 
 Fluco only for step-down 
 More precise (diagnosis, 

prophylaxis, empiric vs 
targeted/pre-emptive  

 Step-down 10 days? 
 CVC remove 
 Same duration 

 
 

IDSA 
 Not specific for ICU pts 
 Differentiate between 

«mild» and «severe», but 
no definition 

 Fluco remains first choice 
in «mild» cases 

 Step-down: when the 
patient is stable 

 CVC: always remove  
 Duration 14 days after last 

pos blood culture 
 
 



Echinocandis: 2 caveats 

At least one study showed that the use 
of echinocandins is associated with the 
emergence of infections due to species 
with higher MIC (parapsilosis complex) 
(Lortholary et al, CID 2011) 

Echinocandins do not penetrate in 
eyes. Change therapy if  eye 
involvement 





Urinary Tract Infection 

Population Intention Intervention So
R 

Qo
E 

Reference 

Asymptomatic Eliminate 
candiduria 

None A III Revankar 2010 
Kauffman CID 2000 

Fluconazole 200mg d1-14* C I Sobel CID 2000 
Kauffman CID 2000 

Removal of urinary catheter B I Sobel CID 2000 

Ampho B bladder irrigation C IIr Tuon IJID 2009 
Kauffman CID 2000 

Pyelonephritis Cure Caspofungin 70/50mg for 9-28d C III Sobel CID 2007 

Fluconazole +/- 5-FC** A III No reference 

Ampho B deoxycholate +/- 5-FC A III No reference 

Cystitis Cure Fluconazole A III Sobel CID 2000 
Kauffman CID 2000 

Amphotericin B 
+/- 5-fluorocytosine 

B III Sobel CID 2000 
Kauffman CID 2000 

Fungus balls Cure Surgical intervention A III Bartone J Urol 1988 
Shih Urol 2005 

*In pre-operative patients treatment is indicated to suppress candiduria; **if species is susceptible. 





Central Nervous System 

Intervention So
R 

Qo
E 

Reference 

Meningitis Liposomal amphotericin B 
+/- 
5-fluorocytosine 

B III Houmeau Arch Fr Pediatr 1993 
Ng Arch Int Med 1995 
Jarlov ScandJID 1995 

Amphotericin B deoxycholate 
+/- 
5-fluorocytosine 

D III Perfect JAC 1994 (animal model) 

Fluconazole C III Aleixo J Infect 2000 
Chen ScandJID 2004 
Cruciani EJCMID 1992 

Voriconazole C III Schwartz Blood 2005 
Weiler AAC 2011 
Kullberg Lancet 2005 

Caspofungin D III Liu JCM 2004 (case) 
van Hal EIC 2008 (case) 





Endocarditis 

Populatio
n 

Intention Intervention So
R 

QoE Reference 

Native valve Decrease 
mortality 

Surgery within 1 week A IIu Falcone Medicine 2009 
Ellis CID 2001 
Lefort ICAAC 2009 

Liposomal Ampho B  +/- 
5-fluorocytosine 

B IIa Lefort ICAAC 2009 

Caspofungin  
+/- 5-fluorocytosine 

C IIa Lefort ICAAC 2009 

Prosthetic 
valve 

Decrease 
mortality 

Early surgery A III Falcone Medicine 2009 
Boland Mycoses 2010 

Prosthetic 
valve, if 
surgery 
contra-
indicated 

Suppression 
of infection 

Fluconazole C III Boland Mycoses 2010 

Cure Liposomal Ampho B B III Boland Mycoses 2010 

Cure Caspofungin B III Boland Mycoses 2010 

Pacemaker, 
ICD, VAD 

Cure Removal A III Baddley EJCMID 2008 
Aslam CID 2010 

ICD = implantable cardioverter defibrillator, VAD = ventricular assist device 



Susceptibility profile of 
Candida species  

 

Dodds Ashely ES et al.  Clin Infect Dis; 43: S28–39 









Morrell et al, AAC 2005 
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