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Patient with fungal infection in NICU

• Is extremely or very premature – BW<1000g

• Has received antibiotics

• Has received parenteral nutrition

• Has central venous or arterial catheter(s)

Questions

• What is potential etiology of fungal infection?

• What is the susceptibility of microorganisms 

to antifungal agents

• Which antifungal agent is the best?

– What is the evidence?

• Which dose should be used?

• Where do find correct information?
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Vast majority of fungal infections in

neonates are caused by Candida spp.

ESPID poster 2015; NeoINN database

Fluconazole

Itraconazole

Voriconazole

Posaconazole

Amphotercin B

Lipid formulations

Caspofungin

Micafungin

Anidulafungin
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In Vitro Activity of Currently Used 
Antifungal Agents

Leventakos K et al. Clin Infect Dis. 2010;50:405-415

Percent of resistance of yeasts in 

paediatric patients in Spain

Antifungal % of resistance

N = 203

Anidulafungin 2.5

Caspofungin 1

Micafungin 2

Fluconazole 3*

Itraconazole 2

Voriconazole 1.5*

Posaconazole 1.5

Amphotericin 0.5*

J Clin Microbiol 2011; 49: 4158-63

*C.krusei
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Candidaemia: randomised trials, non-

neutropenic patients (EOT)

Rex, 1994; Phillips 1997; Nguyen, 1995; Anaissie, 1995; Perfect, 2002; Queiroz-
Telles, 2008; Pappas, 2007 

*Paediatric study

Treatment of invasive candidiasis in 

neonates
Agent Dose Comment

Grade A

None

Grade B II

AmphoB 1 mg/kg/day PK trials in neonates but no efficacy

L-AMB 2.5 – 7 mg/kg/day

Fluconazole 25 mg/kg loading

12 mg/kg/day

Limited data on efficacy in neonates

Micafungin 4-10 mg/kg/day Evidence for efficacy from preclinical models

Labelled dose 2-4 mg/kg/day

Grade C II

Caspofungin 25 mg/m2/day Limited PK

ABLC 2.5-5 mg/kg/day Preclinical data suggest efficacy
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Fluconazole and micafungin dosing 

recommendations in various guiding documents 

(mg/kg/day)

SPC Blue Book Red Book ESCMID 

guidelines

Fluconazole

Neonates 0-14d 3-12 q72h

15-17d 3-12 q48h

12 q24h None 25 loading dose

12 q24h

Children 6-12 12 6-12 8-12 

Micafungin

Neonates 2-4 8 None 4-10 

Children 2-4 2-8 4-12 2-4 

Number of studies with antifungals in 

different age groups

Sõnajalg K, 2015
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Total daily dose of

fluconazole for treatment of

invasive fungal infections: 

ARPEC study

J. M. Lestner et al. Antimicrob. Agents Chemother. 2015;59:782-789

Dosing: neonates vs other populations
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Meningitis in neonates with candidiasis is common

15The Pediatric Infectious Disease Journal. 33(1):106-109, January 2014.

Outcome of Candida infection in 

neonates is poor

J Pediatr. 2013 October ; 163(4): 961–967
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Ontogenesis of CYP450 isoenzyme
activities in children compared with adults

Clearance of caspofungin depending 

on species

Lestner et al. 2013
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Weight adjusted clearance of

micafungin

Br J Clin Pharmacol 2012 / 75:6 / 1381–1395

The Pediatric infectious disease journal. 2009;28(8):717-723

Predicted medians and variability of fluconazole

plasma concentrations in neonates

creatinine

GA 23-29w) GA 30-40w
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Predicted mean ± SD AUC of micafungin

J Infect Dis. 2008 Jan 1; 197(1): 163–171. 
No safety concerns with high dose in small 

neonatal studies

Predicted residual fungal burden in CNS 

in simulated neonates receiving 

micafungin

J Infect Dis. 2008 Jan 1; 197(1): 163–171. 
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Future: studies for neonates

• Amphotericin formulations

– PK studies have been completed but not reported

• Voriconazole – full waiver

• Posaconazole – no neonatal studies

• Caspofungin

– Casp 2 mg/kg vs amphoB 1 mg/kg in culture proven infection (n =90) 

– recruiting

• Micafungin

– Mica vs ampho B – terminated due to recruitment issues (n= 30)

– Mica 15 mg/kg → 10 mg/kg/day vs fluc 25 mg/kg/day → 12 

mg/kg/day or 20 mg/kg/day in candidiasis (n = 100) – ongoing

• Anidulafungin –

– no neonatal studies planned due to excipients

www.clinicaltrials.gov

Conclusion

• Amphotericins, Fluconazole and Micafungin
(caspofungin) are treatment of choice for 
neonatal candidiasis

• Higher doses of antifungals than recommended 
in the SPC and some guidelines may be needed 
for neonates to achieve maximum efficacy

• Current dosing recommendations mostly 
originate from simulation/modeling studies

• RCT may not be feasible in neonates, thus registry 
data will be very valuable
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Numbers of patients receiving individual 
antifungal agents

J. M. Lestner et al. Antimicrob. Agents Chemother. 2015;59:782-789

Sub-therapeutic – black

Therapeutic – light gray

Supra-therapeutic – dark gray


