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AnAwon cupdepoviwy

Aev untdpxeL cUYKPoUON CUUGEPOVTWYV YLOL TN CNHEPLVH ELOAYNON
TNtk apolPBn amnod tnv etatpeia Pfizer ylol EMLOTNHOVLKA €El0NYNON

Travel Grants yla mapakoAoUOnon €MOTNUOVIKWY EKONAWOEWV ATO TIC ETALPELEC
Vianex, SFP/MSD, Pfizer, Abbott



Aopr) eLonynong

Eloaywylkd otolyeia

Neoyvikn Kavtwvtioon (NK), Atetodutikry NK
Ertidnuioloyia

KAWLKN €ova

Aldyvwon

Oepareia

NpoAnyn



ElcaywylKka oTolxeLla

Candida onpavtiko aitio oPLunc veoyvikne onbatpiog

Entintwon og ELBW (<1000gr): 0.6%-8%
Peak: 2" eBdopada (wNn¢

Ovntotnta: 14%-40%

Nevpoavarmtuélakd umtoAeippata: 30%-70%

Entifdpuvon yla to cuotnuo VYelog

C. albigans, C. parapsilosis = 90% MePUTTWOEWV

C. glabrata, C. tropicalis, C. krusei, C. guilliermondii

Stoll BJ, et al. Pediatrics. 2002, Aliaga S, et al. Pediatrics. 2014 , Benjamin DK , et al.; Pediatrics. 2006,
Cotten CM, et al.; Pediatrics. 2006, Healy CM, et al. Pediatrics. 2008, Adams-Chapman |, et al. J Pediatr 2013



Atewodutikn Kawvtivtioon

* Invasive Candidiasis = amopovwon Candida amno oteipo neptfaiiov
e Kavtwvtapia, Aoipwén ovpormotntikoy, KNZ

 Haematogenous Candida Meningoencephalitis (HCME) 15-20%
(YynAn Bvntotnta Kat veupoovamtuéLlokad UTTOAELLHOTO)

Hope W et al, Clin Microbiol Infect 2012



Napayovtec kivduvou yia NK

Host External

Extreme prematurity (<28 weeks gestational age) Indwelling prosthetic devices

Very low birth weight (<1500 g) Mechanical ventilation

Immature immune system Broad spectrum antibiotics (particularly third-generation
Impaired barrier function of skin & mucosa cephalosporins) or polymicrobial use

Candida colonization Use of steroids

Hyperglycaemia Use of H,-blockers

Gastrointestinal pathology + abdominal surgery
Parenteral nutrition or lipid emulsions

Calley J and Warris A, Journal of Infection 2017, Du et al. Am J Perinat 2006,
Warrier et al. J Clin Pharmacol 2006, Cotten M. Clin Perinatology 2014



EridnuioAoyia NK



EridnuioAoyia NK
HMA 1998-2010
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FIGURE 1
Candidiasis by year and birth weight

Aliaga S et al, Pediatrics. 2014 Feb;133(2)



Mati eAattwOnke n enintwon NK?
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Broad-spectrum antibacterial antibiotic use by year and birth weight.

Aliaga S et al, Pediatrics. 2014 Feb;133(2)
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Oeser C et al, Clin Microbiol Infect 2014






NaBoyova otic eAAnvikec MENN

Table 2

Gresek Neonatal Units

Pathogen distribution for early and late onset sepsis in 16

EOS LOS
n (%) n (%)
Pathogens A6 ([ 10%%) A1 3 (D0S0)
GP 28 (60.9%) 162 (29_2%)
Most common GP  CoNS (8, 28.6%) CoNS (130, 80.3%)
pathogen

GP pathogens
(CoNs excuded)

G
GM pathogens

Fungi
Most common

fumgi

GBS (6, 30.0%:)
Emterococcws spp (4, 20%:)
Streptococous spp (5, 25%0)
Listerna (3, 15%)
Dipfreheroids (2, 10%)

17 (27.0%)

E. coli (8, 4AF7.1%)

Kilehsialla spp (2, 11.7%)

5 maltophilia (2, 11.7%)
Aanerobacrer spp {1,5.8%)
Haemopfrius spp (1, 5.8%)
Proteus spp (1, 5.8%)
Citrobacter spp (1, 5.8%:)
Enterobacter spp (1, 5.8%)

Enterococaus spp (22,

68.795) (WRE 14%)

Bacillus spp (4, 12.5%)

5 awrewus (all MSSA) (2, 5.29%)

EES {1, 3.1%)

Streprococous spp (3, 9.3%)
207 (90.1%)

Klebsiella spp (80, 38.7%)
E. coli (54, 26%G0)
Entercbacter spp (33, 16%0)
Sarratia spp (16, %)
Psowudiorrrorras (8, 3.8%0)
Acinetobacter spp (8, 3.8%)
Citrobacter spp {4, 1.9%)
Proteus spp (2, 1%)
Haamopflus spp (1, 0.5%)

»

Candida parapsilosis (23,
52.3%)

Gkentzi D, et al. Arch Dis Child Fetal Neonatal Ed. 2018



Pathogen distribution
Late onset sepsis

Greece

B CoNS

M Klebsiella sp.

M E . coli

M Candida

M Enterobacter

M Enterococcus sp.
M Serratia

i Pseudomonas

kd Acinetobacter

i Citrobacter

u Other




Neoyvikn Kavtwvtiaon
EAAGSa (2012-2015) ko UK (2005-2014)
e Avrtiotowa noocootad ( 10% LOS) ko nAwkior ekdnAwong
e AA\A peyaAvtepo Bapocg veoyvwy Kot NAKLa kKUnong otnv EAAada

* Awadopad oto £L00C IOV ETUKPATEL

- EAAada: C.parapsilosis > C. albigans
- UK: C. albicans (66 %), C. parapsilosis (13%), C. tropicalis, C. glabrata

Cailes B, et al. Arch Dis Child Fetal Neonatal Ed. 2017, Gkentzi D, et al. Arch Dis Child Fetal Neonatal Ed. 2018



KAwikec ekbnAwoeic NK



KAwvikn eikova NK

Mn €L0LKA CUMTTTW AT
(BpopBormevia, urtepyAukatpio, e€avOnua, ME)

Ewkova Baplag ondng
KNZ = pnviyyoeykepaAitic
Candida ota oUpa = Aldortaptn Aoipwén ota ELBW

Erti B€TIKAC K/ alpatoc rj oupwv amapaitntn n e€€taon
KNZ, opBaApwyv, oupormonTikou, KapSLag

Evbokapditida omavia



Evbéokapditida arno Candida

M alive
B dead

25 —
20 —

15 —

sy | 1 8§ 1 1 B

| I | | I |
1971-76  1977-82  1983-89  1990-95  1996-01 2002-07 2008-13

Year of publication

Nr. of published neonatal FE cases

FIGURE 1. Year of publication and outcome of 71 fungal endocarditis cases reported.

Pana ZD et al, Pediatr Infect Dis J 2015




IEur J Pediatr (2008) 167:1021—-1023
DO 101007 /50043 1 -007-0634-5

ORIGINAL PAPER

Successftful resolution of cardiac myvcetomas by combined
liposomal Amphotericin B with Fluconazole treatment
in premature meonates

Karatza A et al, Eur J Pediatr 2008



EvbodOaApuitida ano Candida

Endogenous Candida endophthalmitis with multiple focal white lesions within the
choroid and extension of the two largest lesions through the retina into the vitreous
Courtesy of Carol Kauffman, MD



Awayvwon NK



Awayvwon NK

e Apeon aviyvevon
k/a aipatocg, ovpwv, ENY & Bloia

* Eppeon aviyveuvon
BLOOELKTEC, TEXVIKEC HopLaKNC BLoAoyiag

Kullberg B et al, NEJM 2015; Calley J and Warris A, Journal of Infection 2017



Awayvwon NK

MEGOAO2 2XOAIA

KaAALEpyeLeg

KaAAEpyeia aipatog
KaAAépyeia oupwv ELBW
KaAAépyewa ENY

Avixveuon avtiyovwv/ Ab

1,3 B-D-Glucan avtiyovo

Mannan avtiyovo Ko
anti-mannan Ab

MOPLOKEG TEXVLKEG

PCR

GOLD STANDARD aAAa svatoBnoia 50-75% (2-4ml), median 36hrs
Kavtwratpia

Mnviyyitida pe apvntikég k/a aipotoc, ENY dpuctlohoyiko os pnviyyitda

>60pg/ml evnAikeg, uPnAotepa enineda oe vy maidid, Stadopetika cut-off
XapnAn evalodnoia
Mukpn TocoOTNTA ALUOTOC

XapunAn evatoBnoia aAAa vpnAn edkotnTa
E€aptatal ano to idog Candida
EAaxlota Sedopéva oe maldia/veoyva

YynAn evatoBnoia & sldikotnTa
Avixveuon, tautonoinon kat ypriyopn Stayvwon
Kootocg, Stabeoipotnta, 0yKog aipatog 600 Kol n K/a

Kullberg B et al. NEJM 2015; Calley J and Warris A, Journal of Infection 2017



Avtipukntiakn Oepamneia yio NK



Mnxowvicpoil pacnc aAvILHUKNTLOKWY

Cell wall Sordarins

Echinocandin
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Nature Reviews | Drug Discovery
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Figure 1. Pharmacokinetic/pharmacodynamic relationship of antimicrobial dosing over time relative to organ-
ism MIC. The three PD indices are also listed, induding Cyae/MIC, AUC/MIC, and %T = MIC.

Lepak A et al, Cold Spring Harb Perspect Med 2015



PD index predictive of efficacy

Table 2. The major PD characteristics by fungal drug class

Drug class Concentration dependent ~ Prolonged PAFE PD index predictive of efficacy
Polyene Yes Ves G/ MIC

Flucytosine No No [=MIC

Azoles No Vs AUC/MIC

Echinocandins Yes Ves Conae/MIC 0r AUC/MIC

Lepak A et al, Cold Spring Harb Perspect Med 2015



Avtipetwriion NK

ESCMID PUBLICATIONS

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.

Clinical m@&{%ﬁ@ﬁtmus Diseases Advance Access qubhshec@ecemher ﬂif Eﬁi
I D S A G U I D E L I N E medicine gssociabion M

Infectio ety of America

Clinical Practice Guideline for the Management of

Candidiasis: 2016 Update by the Infectious Diseases
Society of America




Avtipetwriton NK - Baolkéc opXEC

Epmelpkn Oeparneia mpwtng ypappns n dsofuxoAikn apdotepikivn B (A-ll)
EvaAlakTtikd, pAoukovaloAn (B-11) edodoov to veoyvo dev eival oe mpoduAan
AvTl yla Ta avWTEPW MTTOPEL va xopnynOel kat n Autoowpatikn apdotepikivn B (B-II)

Ot exwvokavdiveg, He Mpoooxn Kol LOVo we Bepareia SLAowonC 1] 0€ MEPUTTWOELS OTIOU
avToxN 1 TOELKOTNTA ATTOKAELEL TN XPAON TWV AVTLHLUKNTIOKWY TIPWTNG YPOLUMAG.

EvdeAexnc éleyxog veoyvol (ENY, patia, oupormotntiko, nmap, onAnv) kat adaipeon KAK

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



Avtipetwriton Kavtwvtiaonc KNZ -
BaGLKEC APXEC

Epnelpikn Oeparneia npwtng ypapung n 6cofuxoAwkn apdotepikivn B (A-l)
EvoaAlakTikd n Autocwpatikn apdotepikivn B (B-II)

MpooBnkn dAovkutooivng we Bepareia dtdocwonc (mpoooxny AE amo MEX, TDM)
DOAoukovaloAn we amokAlLdkwon Bepamneioc oe svaloOnta oteAéXn
Adaipeon mpooBeTikwv cuokevwv oto KNI ( Tty TapoXETEVOELS, LVOOTOUWOELG)
? eXVOKaVOIVEC

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



Aupdotepikivn B ota veoyva

Acofuxohkn apdotepikivn B: 1 mg/kg/24wpo

YUvOEDN UE EPYOOTEPOAN KUTTAPLKAC LEUBPAVNG = KUTTAPLKOC BAvatog

oxL test dose

KaAUTepa aveKTH oTA VEOYVA aTto HeyoAUTepa TtaLdLd, Alyotepo veppoToLKA
lMg, avatpia, fnmatwa

KaAUtepa emtimeda oto ENY (ouykpltika pe eviAikeg)!

AutdLokec popdec: oxL os UTI

Baley JE, Meyers C, Kliegman RM, et al. . J Pediatr 1990, Botero-Calderonet al. . Expert Opin Pharmacother 2015



The Pediatric
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Kaplan-Meier curve for mortality
by antifungal therapy
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Ascher SB et al, Pediatr Infect Dis J. 2012



https://www.ncbi.nlm.nih.gov/pubmed/?term=Ascher SB[Author]&cauthor=true&cauthor_uid=22189522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ascher SB[Author]&cauthor=true&cauthor_uid=22189522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ascher SB[Author]&cauthor=true&cauthor_uid=22189522
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antifungal+therapy+and+outcomes+in+infants+with+invasive+Candida+infections.+Pediatr+Infect+Dis+J+2012;+31:439%E2%80%9343

®AoukovaloAn ota veoyva

AvootoAn ouvBeonc epyooTteEPOANC KUTTAPLKNG LEMBPpAVNG
Avarmtuén avtoxng

YPnAn BlodaBeopotnta, moAu kaAad eninedo ENY
Avénuevocg Vd

Yuviotwpevn doon: 12 mg/kg/d

t % =24 hours

Time to achieve target AUC > 400 mg/h/L=5-7 d

PK/PD index : AUC/MIC > 50 non-achievable

Aoon ¢poptiong 25 mg/kg/d

Piper L et al, PIDJ 2011, Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



Exwvokavdivec ota veoyva

AvoaiotoAn ouvBeonc tnc B-1,3-D yAuKAvNG TOU KUTTAPLKOU
TOLYWHLOATOG LUKATWV

Mukntoktova

KoAd aveKTEC

? Aoon

? KNZ, odpBaApoti, ovpa

Muwkadouykivn: 10 mg/kg/d (neyaAltepn 66on ota veoyva)

Kaomodouykivn : 25 mg/m?/d, RCT 2012 (30 veoyva)
AvivtouAadouykivn: 1,5 mg/kg/d — oxL adelodotnon FDA,EMA

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



The Pediatric
fectious Di

Mwkadouykivn vs AmB-D
AnoteAeopatikotnta — PK

ANTIMICROBIAL REPORTS

A Phase 3 Study of Micafungin Versus Amphotericin B
Deoxycholate in Infants With Invasive Candidiasis

* RCT, double blinded

* 30 veoyva (20 MCA 10mg/kg/d vs 10 AmB-D)
* Fungal Free Survival (12/20 vs 7/10)

e AE: avatuia, Opoppormevia

* 'EkBeon MCA > AUC/MIC



Muwkadovuykivn vs DAoukovaloAn
PK - AcpaAeila

British Journal of Clinical Br | Clin Pharmacol (2018) 84 1989-1999 1989
Pharmacology

ORIGINAL ARTICLE

Pharmacokinetics and safety of fluconazole
and micafungin in neonates with systemic
candidiasis: a randomized, open-label
clinical trial

* 36 veoyva, 1:1, RCT
* §60n edpodou 25mg/kg/d dAoukovaloAn akolouBboupevn amnod 12 mg/kg/d
* 560n edpobov 15mg/kg/d MCA akoAouBoUpevn ano 10 mg/kg/d

* aodaA] QAVTLUUKNTLOKA



Awapkela Oepameiog NK

Kavtwratpio = 2 eBOopddec HETA TNV AMOOTEpwWON K/a Kol
KAWVIKA BeAtiwon

KNZ = Bepareia pexpL tn BeAtiwon akTvoAoyLIKWY, KALVIKWY KoL
gupnuatwyv ENY, min 3 eBoouadec

Evbokapbittda = min 6 eBdopadec, ouvbuvaopol, +/- xelpoupyeio

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



MpoAnyn Neoyviknc
Kavtwrtiaonc



MpoAnyn NK - BaolKEC apXEC

e [eviKa HETPO
Oepareia BavAC AolpweéNc UNTEPQC
MpoAnyn evbovoooKoueLaKNC Hetadoonc
OpBoloyikn xpnon avtipkpoflakwy kot KK

e EwOIKEC MOopepBAOELC

MpodUAAKTLKN XOpHYyNON AVILULUKNTLOKWY
Xopnynon Aaktodepivne Boostdbwv (+/- Lactobacillus)

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



Noktodeppivn Booeldbwv
yia tpoAndn NK

FAUKOTIPWTELVN YOAQKTOC ONAQCOTIKWVY

Aoon: 100mg/day

Aev aA\AleL Tov amolklopo ano Candida

EAdTTWOoN enintwong o Lpung veoyvikng onyatpioc ouykpLtika pe placebo
EAdTTWON enimtwong SLELOOUTIKAC KAVTLVTIAONC CUYKPLTIKA pE placebo —
(UNXQVIOUOC: WPLaVON EVTEPOU VEOYVOU)

+/- Lactobacillus rhamnosus, reuterii

Manzoni P, et al. JAMA 2009, Manzoni P, et al. Pediatrics 2012



MpoduAakTiki Yopnynon
ovTLpuKnTiakwy otic MENN



MpoduAaKTiK Xopynon OVTLLLUKNTLOLKWYV
oti¢c MENN otnv EAAada

Table 4 Antimicrobial Guidelines in 11 Greek Neonatal Units

Empiric antimicrobial policies N (%)
Early-onset sepsis Ampicillin+Gentamicin 9(73)
Benzylpenicillin+Gentamicin 2(18)
Ampicillin+Amikacin 1(9)
Cefotaxime (second line option) 7 (64)
Late-onset sepsis Piperacillinftazobactam+Teicoplanin 3(27)
Cefotaxime+Glycopeptide 327
Meropenem-+Vancomycin 2(18)
Piperacillinftazobactam+Amikacin 1(9)
Cefepime+Vancomycin 1(9)
Flucloxacillin+ Gentamicin 1(9

Antifungal prophylaxis™ Fluconazole intravenous
Mystatin PO

Mo prophylaxis
Mo policy
*Where recommended, antifungal prophylaxis is for all babies<1000 g.

Gkentzi D, et al. Arch Dis Child Fetal Neonatal Ed. 2018



Cochrane
Library

Cochrane Database of Systematic Reviews

C

Prophylactic systemic antifungal agents to prevent mortality

and morbidity in very low birth weight infants (Review)

Cleminson J, Austin N, McGuire W

Prophylactic systemic antifungal therapy reduces the incidence of invasive fungal infection in very preterm or very low birth weight
infants. This finding should be interpreted and applied cautiously since the incidence of invasive fungal infection was very high in the
control groups of many of the included trials. Meta-analysis does not demonstrate a statistically significant effect on mortality. There are
currently only limited data on the long-term neurodevelopmental consequences for infants exposed to this intervention. [n addition,
there is a need for further data on the effect of the intervention on the emergence of organisms with antifungal resistance,




MpoduAakTiKki xopriynon
ovTLpUKnTakwv otic MENN

ESCMID PUBLICATIONS

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.

Clinical ;nfE&}H%cggsléyﬁgtmus Diseases Advance Access Eubhshec@ecemher ﬂif EHE
I D S A G U I D E L I N E medicine gssociabion M

Infectio ety of America

Clinical Practice Guideline for the Management of

Candidiasis: 2016 Update by the Infectious Diseases
Society of America




Mpodulaktikn xopnynon
ovTLHUKNTIaKwv oti¢c MENN

e MENN pe vnAn enimtwon dtetodutikng kavtwtiaong (>10%)
npoteivetal n xopnynon dAovkovaloAng, 3-6mg/kg (IV, pos) 2 dopec
eBdopadlaiwe kat yia 6 eBdouadec oe veoyva pe Bl < 1000 yp

EvaAlakTika TS pAouvkovaloAng (un StaBeoun i avioxn) Umopet va
xpnotpomolnBet pos vuotapukivn 100000 TDS yia 6 eBdouadec os veoyva
ue Bl < 1500 yp

Hope W et al, Clin Microbiol Infect 2012, Pappas P et al, Clin Microbiol Infect 2015



Jupnepacpatika yio tTn NK

Candida onpavtiko aitio oPLunc veoyvikng ondatpiog
Avopevng ekBaon - ApEeoN Kol LOLKPOTIPOBETN

Avaykn yla taxutepn dlayvwon

Eumnelpikny Beparmeia 11 ypappng = deoéuxoAikn apdotepikivn B

NeoTEPO AVILHUKNTLOKA auEAvouV TIC eTiLAOYEC yia T pappakoBepareia tng NK
AN ATapaLlTNTEC LEAETEC VLA ATTOTEAEOMATIKOTNTA, aodaAewa, PK / PD

MNpoduAaén pe aviipukntiakd oti¢ MENN pe upnAn entimtwon NK
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