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Prevention of Invasive Candida Infections in the Neonatal Intensive Care Unit

Chun Soo Kim, M.D.

Department of Pediatrics, Keimyung University School of Medicine, Daegu, Korea

Invasive Candida infections (ICI) have become the third most common cause of late—onset infection among premature in-
fants in the neonatal intensive care unit (NICU). Risk factors include birth weight less than 1,000 g, exposure to more than
two antimicrobials, third generation cephalosporin exposure, parenteral nutrition including lipid emulsion, central venous
catheter, and abdominal surgery. Candida colonization of the skin and gastrointestinal tract is an important first step in
the pathogenesis of invasive disease, Strict infection control measures against the infection should be done in the NICU,
The following practices are likely to contribute to reducing the rate of ICI: (1) restriction of broad—spectrum antibiotics,
antacids and steroid; (2) introduction of early feeding and promoting breast milk, Fluconazole prophylaxis may be an effec-
tive control measure to prevent Candida colonization and infections in individual units with high incidence of fungal infec-
tion, In addition, there is a need of further data including the development of resistant strains and the effect on long—term
neurodevelopmental outcomes of infants exposed to drugs before the initiation of routine application of antifungal prophylaxis

in the NICU. (Korean J Pediatr Infect Dis 2011;18:15—22)
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Table 1. Incidence of Candida Bloodstream Infections (%)
by Birth Weight Groups

Percentiles 3rd 10th 50th 75th  90th
<1,000 g 3 4.6 7.5 13.5 23
1,000-1,500 g 0O 0 0.7 2.7 5.6
1,501-2,500 g 0O 0 0 0.5 1.1
22,500 g 0 0 0 0.4 0.8

Data from Kaufman®
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Table 2. Fluconazole Prophylaxis Studies in Preterm Infants

Study n ICI incidence: fluconazle ICI incidence: control P Comments

Randomized controlled trials

Kaufman et al.® 100 0 of 50 (0%) 10 of 50 (20%) 0.008 <1,000 g
4 Candida—related deaths
Kicklighter et al.'? 103 1 of 53 (1.9%) 0 0f 50 (0%) 0.52 1,500 g
1 Candida—related death
Kaufman et al.*” 81 More frequent dosing: Dose comparison study 0.68 {1,000 g
2 of 41 (5%) Comparison of 2 dosing
Vs schedules
Less frequent dosing: Less frequent dosing (3
1 of 40 (2.5%) mg/kg twice a week) is
No Candida-related deaths equal effective.
Manzoni et al.®’ 322 7 of 216 (3.2%) 14 of 106 (13.2%) <0.001 1,500 g
No Candida-related deaths 2 Candida—related deaths
Kim et al.* 55 2 of 28 (7.1%) 5 of 27 (18.5%) 0.252 {1,500 g

No Candida—related deaths No Candida-related deaths

Retrospective or epidemiologic studies

Bertini et al.*¥ 255 0 of 136 (1.9%) 9 of 119 (7.6%) 0.003 1,500 g
3 Candida—related deaths
Healy et al.*” 446 3 of 240 (1.3%) 15 of 206 (7%) 0.01 <1,000 g
No Candida—related deaths 4 Candida-related deaths
Aghai et al.*¥ 277 0 of 140 (0%) 9 of 137 (6.6%) 0.006 <1,000 g
6 Candida—related deaths
Manzoni et al.*® 465 10 of 225 (4.4%) 22 of 240 (9.2%) 0.001 <1,500 g
No Candida-related deaths 4 Candida—related deaths
Uko et al.*” 384 2 of 178 (1.1%) 13 of 206 (6.3%) 0.007 <1,500 g or 32 weeks of
No Candida-related deaths 2 Candida—related deaths gestational age
Kim et al.*® 57 0 of 29 (0%) 5 of 28 (17.0%) 0.05 {1,500 g

3 Candida—related deaths

Abbreviation : ICI, invasive Candida infections
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Table 3. Nystatin Prophylaxis Studies in Preterm Infants

Study n ICI incidence: nystatin ICI incidence: control P Comments
Sims et al.*’ 67 2 of 33 (6%) 11 of 34 (32%) 0.01 Intubated infants <1,250 g
1 mL (100,000 TU) q 8 h
until 1 week after extubation
Ozturk et al.*® 3,991  A2: 27 of 479 (5.6%)  Al: 215 of 1,516 (14.2%) <0.005 NICU patients

B: 36 of 1,996 (1.8%)

Ganesan et al.*® 1,055 13 of 525 (2.5%)

6 Candida—related deaths

147 1.2%

Howell et al. 14,778

29 of 530 (5.5%)
14 Candida—related deaths

3 groups: (A1) no NP given,
(A2) NP started when
colonization detected, (B) NP
started by 72 h of life.
<0.05 <33 weeks of gestational age
2. 1% <0.001 <1,500 g: decrease of 56%
{1,000 g: decrease of 54%

Abbreviations : ICI, invasive Candida infections; NICU, neonatal intensive care unit; NP, nystatin prophylaxis
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1,000-1,500 g birth weight

Antibiotic therapy for >3 days
With central venous catheter

<5 days of life
3 mg/kg IV fluconazole, twice a week
During antibiotic treatment
While central venous catheter is in place

Table 4. Fluconazole Prophylaxis Algorithm for Preterm Infants
{1,000 g birth weight or <27 weeks gestation
Endotracheal intubation or central venous catheter

High risk groups
Criteria
Dosing
Length of Up to day of life 42
prophylaxis Prophylaxis will be stopped prior to 6 weeks if: (1)
No need of IV (peripheral or central); (2) Initiation
of treatment of documented invasive fungal infection
Monitoring (1) Weekly or every other week liver function testing’
(2) Susceptibility testing of all clinical isolates
Treatment of documented or suspected invasive fungal infections with non—azoles: amphotericin B (1 mg/kg daily) or ampho-
tericin B lipid formulation (5 mg/kg daily).
Liver function testing: direct bilirubin, y —glutamyltransferase, aspartate aminotransferase, alanine aminotransferase, and alkaline
hosphatase
Surveillance cultures at initiation and upon completion optional: (1) <7 days of life: skin, rectal or stool, umbilicus; (2) >7
days of life: skin, rectal or stool, endotracheal tube if intubated, nasopharynx if not intubated.
Data from Kaufman et al.
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