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Efficacy of Prophylactic Fluconazole Therapy in
Decreasing the Incidence of Candida Infections
in Extremely Low Birth Weight Preterm Infants

Merih Cetinkaya, MD, PhD' Tugba Erener Ercan, MD' QOzge Kurum Saglam, MD?®
Gokhan Buyukkale, MD'  Sultan Kavuncuoglu, MD# Fatih Mete, MD?

American Journal of Perinatology Vol. 31 No. 12/2014
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TAELE |. Prevention of invasive candidiasis in neonates

Recommendation and grading Comments References
Oral nystatin, | mL 100 000 1U Q8 h (B-ll) Reduction in fungal infection, but no change in mortality, potential [18-20)
gut damage & NEC
Miconazole oral gd 15 mg Q8 h (D-1I) Concerns regarding generation of triazole resistance [21]
Lactoferrin 100 mg/day alone or in combination with Lactobacilus Reduction in fungal infection by Lactobacllus and lactoferrin [22-24]
10 colony-forming units per day from the third day of life until
either the end of the sbeth week of life or untll discharge from
the NICU (B-l)
Fluconazole 3 or & mgfkg 2 times per week iv or orally in ALL Reduction in Candida colonization, fungal infection, but no change [19,25-3739]
neonates <1000 g in NICUs with high frequency of IC (A-l) in overall mortality. Concerns for neurodevelopmental toxicity,
emergence of resistant species
Fluconazole 3 or & mghkg 2 times per week iv or orally in NICUs Deckion for prophylaxis is on an individual basis References as
with a lower incidence of IC (i.e. <2%) for neonates: immeditely above

(a) with birth weight <1000 g,

(b) who have risk factors (Le. central venous catheters,
third-generation cephalosporis and carbapenems) for the
development of IC (B-ll)
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ARTICLES

Fluconazole Doses Used for Prophylaxis of Invasive Fungal Infection in
Neonatal Intensive Care Units: A Network Meta-Analysis

Leticia Paula Leonart, MSc', Fernanda Stumpf Tonin, MSc', Vinicius Lins Ferreira, MSc',
Suelem Tavares da Silva Penteado, MSc', Fabio de Aradjo Motta, PhD?, and Roberto Pontarolo, PhD'

Fluconazole
3 mg/kg

Conclusions Use of the lowest fluconazole dose (3 mg/kg) should be recommended for Candiola prophylaxis in
neonates, given that increasing the fluconazole dose is not associated with higher efficacy and has greater poten-
tial for toxicity and increased cost. (/ Peclatr 2017, ARAN-HA)
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ESCMID* guideline for the diagnosis and management of Candida
diseases 2012: prevention and management of invasive infections in
neonates and children caused by Candida spp.

TABLE 1. Therapeutic options for infants with invasive candidiasis and/or HCME

References

Amphotenicin B deoxycholate | mgkgiday (B}

P in necnates refacively poorly defined, beading o
some uncertainty regarding opomal dosage for
HOHE

Lipasomal amphosericin B 257 mg g oy TP T T Tenains undefined, leading 1o some

Aucorarale

11 mgikglday, with oonsideration given o a boading
dose of 25 mgfig (BN

Miczfungin 410 mgikgiday iv. (B1)

5 :

mg/m*iday (C-I)
ABLC 255 mg'kg/day {C-I)

The optmal dassge for HCME i not known
Feelatively brmited| daza for the treasment of 1

The EMA has issued a black box™ warning on the
hass of an elevated incidence of hepatic tumoers in
rars receivng prokonged dosing and drug exposunes
higher than typically seen im chinical conteoms. These
studies hawe not been performed For other
echinocandin:

The correndy boersed dosage i 3-8 mgkp'day. If
HOME is presest. prechinical models and PK-PD
bridging studies segpest a higher dosage i reguired
for efective therapy

Felatively bmiced PK. and dosing designed o
approotmate drug exposure in adulks, rather than
HOHE

The Expert Group rated ABLC T because of the
refative paucity of ciinical data

The optmal regimen for the treaement of HCME &
not known

Clinical trials in adults. [123.124]
Prarmacckinetics in neonates [44]
Ewidence fior efficacy and vowicicy [43,135]
Phamacckdnetics in meonabes il
Evidence for efficacy in neanates [46—48)

Evidence for efficacy [51-53]
Prarmaockinetics in neonates [54,55]

Evidence for efficacy derived from predinical models
[57]
Prarmacckinetics in neonates [56,58]

Evidence for efficacy [61-64]
Prarmacokinetics in neorates: [61]

Pharmanckinetics in neonates [50]
Predimical data suggests that ABLIC & an effective
agent for the oreaoment of HCME [45]
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TABLE 1. Therapeutic options for infants with invasive candidiasis and/or HCME

Recommendation and Grading Coemameents References
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neonates and children caused by Candida spp.

TABLE 1. Therapeutic options for infants with invasive candidiasis and/or HCME

Recommendation and Grading Coemameents References

Amphotenicin B deoxycholate | mgkgiday (B} P in necnates refacively poorly defined, beading o Clinical trials in adults. [123,124]
some uncertainty regarding opomal dosage for Prarmacckinetics in neonates [44]

Ewidance fior efficacy and woicicy [43,135]

Lipascmal amphotericn B8 2.5-T mg'kg'day (B-I) PK in necnaves remains undefined, leading 1t some Pharmacokinetics in neonates: nil
uncertainty regarding optimal dosage for neonaces Evidence for efficacy in neanates [46—48)
The optimal dosage for HCME i not known

UCONETONE Evidenos for efficacy [51-53]

11 mgikglday, with oonsideration given o a boading Pharmacckinetics in meonabes |[54,55]

dose of 25 mgfkg (B-N)

Micafungin 4-10 mgilg!day iv_ (B-) The EMA has issued a "black box™ warning on the Evidence for efficacy derived from prediinical models
hass of an elevated incidence of hepatic tumoers in [57]

rts receiving projonged dosing and drug exposures Prarmacckinetics in neonates [56,58]
higher than gypically seen in clinical coneons. These

studies hawe not been performed For other

echinocandin:

The correndy boersed dosage i 3-8 mgkp'day. If

HOHE is presest, prechnical smodels. and PK-PD

bridging studies segpest a higher dosage i reguired

for efective therapy

Eaipdl.rr?h Felatvely bmited PK and dosing desgned o Evidence for efficacy [61-4]
I5 mgim“iday (C-I) ipproamane drug exposure in aduks, rather than Prarmacokinetics in neorabes [61]
—
ABLC 15-5 mghkglday (C-l) The Expert Group rated ABLC T because of the Pharmanckinetics in neonates [50]
refative paucity of chinical data Predimical data suggests that ABLIC & an effective
The optmal regimen for the treaement of HCME & agent for the oreaoment of HCME [45]
not known




ORIGINAL STUDIES

Antifungal Therapy and Outcomes in Infants With
Invasive Candida Infections
Simon B. Ascher. BS,*+ P Brian Smith, MD. MPH, MHS, *+ Kevin Watt, MD, ¥+

Daniel K. Benjamin, PhD,*} Michael Cohen-Wolkowiez, MD,* Reese H. Clark, MD,§
Daniel K. Benjamin, Jr.,, MD, PhD, MPH, *1 and Cassandra Moran, DO*

The Pediatric Infectious Disease Journal * Volume 31, Number 5, May 2012
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TABLE 1. Therapeutic options for infants with invasive candidiasis and/or HCME

Recommendation and Grading

I armarmeeTts

References
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Lipasomal amphorericin B 2.5-T mgkg/day (B-I)
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some uncertainty regarding opomal dosage for
HOHE
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The correndy boersed dosage i 3-8 mgkp'day. If
HOME is presest. prechinical models and PK-PD
bridging studies segpest a higher dosage i reguired
for efective therapy

Felatively bmiced PK. and dosing designed o

approotmate drug exposure in adulks, rather than

HOHE

The Expert Group rated ABLC T because of the
refative paucity of ciinical data

The optmal regimen for the treaement of HCME &
not known

Clinical trials in adults. [123.124]
Prarmacckinetics in neonates [44]
Ewidence fior efficacy and vowicicy [43,135]
Phamacckdnetics in meonabes il
Evidence for efficacy in neanates [46—48)

Evidence for efficacy [51-53]
Prarmaockinetics in neonates [54,55]

Evidence for efficacy derived from predinical models
[57]
Prarmacckinetics in neonates [56,58]

Evidence for efficacy [61-64]
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Overview of syndromes and pathogenesis

of invasive candidiasis in paediatrics

premature neonates [3]. Invasive candidiasis may present as can-

didaemia, urinary tract infection and involvement of essentially
any other tissue or structure. A syndrome that is particularly
unique to premature infants is haematogenous Candida menin-
goencephalitis (HCME), where there is invasion of the central
nervous system (CNS) by Candida. This syndrome occurs in 15—
20% of cases of IC and may contribute to the increased mortal-

ity and long-term neurodevelopmental abnormalities [3,4].
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Safety and Pharmacokinetics of Repeat-Dose Micafungin in
Young Infants

Daniel K Benjamin Jr1, P Brian Smith1, Antonio Arrieta2, Lisa Castro3, Pablo J Sénchez4,
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ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2010, p. 2633-2637 Vol. 54, No. 6
0066-4804/10/$12.00 doi:10.1128/AAC.01679-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Population Pharmacokinetics of Micafungin in Neonates and Young Infants”

William W. Hope,l* P. Brian Smith,?> Antonio Arrieta,” Donald N. Buell,¥ Michael Roy,4 Atsunori Kaibara,*
Thomas J. Walsh,®> Michael Cohen-Wolkowiez,? and Daniel K. Benjamin, J r.2

The Unrniversity of Manchester, Manchester Academic Health Science Centre, NIHR Translational Research Facility in Respiratory
Medicine, University Hospital of South Manchester NHS Foundation Trust, Manchester, United Kingdom'; Department of
Pediatrics and Duke Clinical Research Institute, Duke Unrniversity, Durham, North Carolina?; Children’s Hospital of
Orange County, Orange, California>; Astellas Pharma Global Development Inc., Deerfield, Illinois*; and
National Cancer Institute, National Institutes of Health, Bethesda, Maryland®

Received 27 November 2009/Returned for modification 14 January 2010/Accepted 16 March 2010

Micafungin is an echinocandin with potent activity against Candida spp. Hematogenous Candida meningo-
encephalitis (HCME) is a frequent complication of disseminated Candida infection in premature infants. A
preclinical model of HCME suggests that micafungin may be an effective agent for this syndrome, but relatively
high weight-based dosages are required. This prompted the further study of the safety and pharmacokinetics
(PK) of micafungin in infants. Here, we describe the population pharmacokinetics of micafungin in 47 infants
with a proven or presumptive diagnosis of disseminated candidiasis, who received 0.75, 1.5, 3, 7, 10, and 15
mg/kg of micafungin. The drug was infused daily, and samples were taken in the first dosing interval and at
steady state. Serum concentrations were measured using high-performance liquid chromatography (HPLC).
Data were modeled using an allometric pharmacokinetic model using a three-fourths scaling exponent for
clearance and parameters normalized to a 70-kg adult. Drug exposures were estimated using Monte Carlo
simulation. Optimal sampling times were determined using D-optimal design theory. The fit of the allometric
model to the data was highly acceptable. The pharmacokinetics of micafungin were linear. The weight-
normalized estimates of clearance and volume of distribution approximated those previously described for
adults. The original population parameter values could be recapitulated in the Monte Carlo simulations. A
dosage of 10 mg/kg/day resulted in 82.6% of patients with areas under the concentration-time curve (AUCSs)
that are associated with near-maximal decline in fungal burden within the central nervous system (CNS).
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Efficacy of Caspofungin in a Juvenile Mouse Model of Central
Nervous System Candidiasis’

Amy M. Flattery,"* Emily Hickey,' Charles J. Gill,' Mary Ann Powles," Andrew S. Misura,’
Andrew M. Galgoci,' Joan D. Ellis,> Rena Zhang,> Punam Sandhu,’
John Ronan,” and George K. Abruzzo'

Departments of Infectious Diseases* and Laboratory Animal Resources,> Merck & Co., Inc., Rahway, New Jersey, and
Department of Drug Metabolism and Pharmacokinetics, Merck & Co., Inc., West Point, Pennsylvania®

Received 28 September 2010/Returned for modification 21 November 2010/Accepted 13 April 2011

Neonatal candidiasis is an increasingly common occurrence causing significant morbidity and mortality and
a higher risk of dissemination to the central nervous system (CNS) than that seen with older patients. The
current understanding of optimal antifungal therapy in this setting is limited. We have developed a model of
disseminated candidiasis with CNS involvement in juvenile mice to assess the efficacy of the echinocandin
caspofungin relative to amphotericin B (AmB). Juvenile mice were inoculated intravenously with 5.64 x 10*
CFU of Candida albicans MY1055. Treatment with caspofungin at 1, 2, 4, and 8 mg/kg of body weight/day, AmB
at 1 mg/kg/day, or a vehicle control (VC) was initiated 30 h after infection and continued for 7 days.
Pharmacokinetic parameters for caspofungin were also determined. Culture and histology showed evidence of
disseminated candidiasis with multifocal encephalitis at the start of antifungal therapy. Survival was 100% in
all treated groups, while mortality was 100% in the VC by day 11 after infection. By day 5, all mice in the
caspofungin treatment (four doses) groups showed reductions in kidney and brain burden relative to the VC,
while AmB treatment reduced kidney burden but gave no reduction of brain fungal burden. Systemic levels of
caspofungin were similar in infected and uninfected mice, while brain levels were higher in infected animals.
In this juvenile mouse model, caspofungin demonstrated dose-dependent activity, equivalent to or better than
that of AmB at 1 mg/kg, against disseminated candidiasis with CNS involvement.
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IIl. Should Central Venous Catheters Be Removed in Nonneutropenic
Patients With Candidemia?

Recommendation
13. Central venous catheters (CVCs) should be removed as
eatly as possible in the course of candidemia when the source
is presumed to be the CVC and the catheter can be removed
safely; this decision should be individualized for each patient
(strong recommendation; moderate-quality evidence).
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