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Fluconazole prophylaxis and resistance

• Invasive candidiasis
• Extremely premature infants <750g birth weight at increased risk1

• Fluconazole prophylaxis is safe and effective in reducing invasive 
candidiasis2, 3

• The effect of prophylactic fluconazole on the selection of 
fluconazole resistant Candida is an ongoing concern
• Azole resistance mechanisms: target modification or overexpression, 

efflux pumps4

• No emergence of fluconazole-resistant Candida sp in premature 
infants in neonatal studies5

1Aliaga Pediatrics 2014; 2Benjamin JAMA 2014; 3Ericson CID 2016; 4Marr AAC 2001; 5Manzoni PIDJ 2008
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Objective

• Evaluate the effect of fluconazole prophylaxis on 
fluconazole susceptibility of Candida isolates.
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Methods
• Analysis of Candida isolates from a multicenter, 

randomized, placebo-controlled trial of fluconazole 
prophylaxis1

• 32 NICUs in the US
• 2008-2011
• Infants <750g birth weight and ≤5 days
• Randomized (1:1) - fluconazole 6 mg/kg or placebo twice a week 

for 42 days

1Benjamin JAMA 2014

5



Methods
• Candida from 2 sources

• Surveillance cultures
• umbilical-groin areas, rectum, and endotracheal secretions or nasopharynx

• Standard of care cultures
• Normally sterile sites (blood, cerebral spinal fluid, urine obtained by sterile 

catheterization or suprapubic tap, peritoneal fluid) 
• Non-sterile sites: surface swabs (skin, wound) or urine obtained from urine 

bag

• Fluconazole minimum inhibitory concentration (MIC) was 
tested using broth microdilution1

Baseline
0-7 days

Period 1
8-28 days

Period 2
29-49 days

1CLSI M27-A3
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Methods

• MIC and proportion of fluconazole resistance were compared 
between the 2 treatment groups
• Primary analysis: Colonizing Candida spp
• Secondary analysis: standard of care culture

• A χ2 test or Fisher’s exact test for discrete variables and 
Wilcoxon rank sum test for continuous variables were used to 
assess any differences between treatment groups.

Species CLSI Breakpoint MIC (mg/L) 

for fluconazole resistance1

C. albicans, tropicalis, parapsilosis, 

kefyr, lusitaniae, biodinii

≥8

C. glabrata ≥64

C. krusei Intrinsically resistant

1CLSI M27-A3
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Results
• 361 infants
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Median (range)* Fluconazole
(N=188)

Placebo
(N=173)

Gestational Age (weeks) 25 (23, 31) 25 (22, 30)

Birth Weight (g) 653 (310, 794) 640 (350, 791)
Female, n(%) 109 (58%) 98 (57%)

*unless otherwise stated



Candida colonization by treatment group
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Fluconazole resistance among colonizing
Candida spp

• After baseline, 4 infants (1%) were colonized with a 
fluconazole resistant Candida (2 in each treatment group)

Candida species Fluconazole MIC 
(mg/L) Study period

Fluconazole
C. albicans 16 1
C. krusei 32 1 and 2

Placebo
C. parapsilosis 8 2

C. biodinii 16 1
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Candida from standard of care cultures
• 40 (11%) infants had a positive standard of care culture 

• 24 (60%) infants with MIC results included in analysis
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Discussion
• Limitations

• Short duration of follow-up (49 days)
• Limited sample size
• Observation of colonization patterns but no tracking of resistance in 

one isolate
• Fluconazole prophylaxis may have an effect on the local antifungal 

susceptibility pattern
• High proportion of standard of care culture without MIC results

• Factors affecting the emergence of resistance
• Antifungals used in NICUs
• Duration of drug therapy/prophylaxis
• Dosing regimen
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Conclusion
• In this randomized placebo-controlled trial, fluconazole 

resistance was rare (1%) among extremely premature 
infants and similar in both treatment groups

• MIC of colonizing Candida isolates increased in the 
fluconazole group, but most remained in the susceptible 
range

• Clinical impact of colonizing Candida with higher 
fluconazole MIC remains to be established
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Candida colonization by treatment group
• 93 (26%) infants had Candida colonization

• 92 infants with MIC results included in analysis.
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p=0.01
*

Baseline Period 1 Period 2
Infants 

colonized, 
n (%)

F P F P F P

27 (14) 35 (20) 7 (4) 38 (22) 4 (2) 36 (21)
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P<0.01
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