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The heavy burden of “Neonatal Infections”

Infections are still a major

cause of morbidity and
mortality in the neonatal
period worldwide, especially

in preterm infants

Neonatal mortality: 23 deaths per 1000 live

births worldwide (3 million babies) every
year. 35% of these deaths is due to
infections.

Zaidi AK, BMC Public Health 2011
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The importance of the problem ..

"Outcome of early-onset sepsis in a national cohort of
very low birth weight infants”

Klinger G, Pediatrics 2010

Morbidity of VLBW Infants With and Without EOS
Outcome Morbidity of Infants Morbidity of Infants 0R (95% Cl)@
With EOS, n (%) Without EQS, n (%)
(N = 283) (N = 15456)

RDS 297/383 (77.6) 329/15 456 (60.4) 1.25 (0.92-1.70)
BPD 91/247 (36.8) p 5292 (20.3) 1.74 (1.24-243)
IVH grades 54 86/318 (27.0) (10.4) 2.24 (1.67-3.00)
PVL 27/213 (12.3) 0351 (6.8) 1.34 (0.87-2.07)
ROP grades 34 341231 (14.7) 55/11 801 (6.4) 2.04 (1.32-3
Death or adverse neurological 225/380 (58.9) 4236/15 271 ( 2.92

morbidity b

a Adjusted for GA, gender, ethnicity, small for GA, multiple pregnancy, antenatal steroid therapy, maternal hypertension,

premature contractions, prolonged rupture of membranes, cesarean delivery, amnionitis, and delivery-room resuscitation.
b Defined as death or discharge with IVH grades 3 to 4 and/or PVL and/or ROP grades 3 to 4.




Knowledge of the problem ... infection site

BW < 1500 g
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BW > 1500 g
16 34

16 %
Bloodstream infection

B Pneumonia

B Eye, ear, throat and nose

B Necrotizing enterocolitis

m Skin and soft tissues
Others

Gaynes RP. Pedliatrics 1996 (CDC/NNIS)
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Sepsis in the newborns ... two clinical scenarios

Mational Institute of Child Health

Early - onset sepsis
(EOS)

V@N NETWORK

Late - onset sepsis
(LOS)

Onset of

signs/symptoms + a
positive blood and/or
cerebrospinal fluid
culture at or before 72
hours of life

Onset of
signs/symptoms + a
positive blood and/or

cerebrospinal fluid
culture at greater than
72 hours of life




Knowledge of the problem ... incidence

EQS:

» Incidence rates: 0.98 %o live births, 2-3 % in VLBWI
> Mortality rate: 18 % (3-50 %)

LOS:

> Incidence rates: 20 % in VLBWI

> Mortality rate: 18 % (10-70 %)

THE WORLD _  —

Causative pathogens depend on birth weight,
age at onset of sepsis, and vary over time and
from Center to Center

Stoll BJ, Pediatrics 2002
Stoll BJ, Pediatrics 2011



Knowledge of the problem ... pathogens

“Early onset neonatal sepsis. the burden of
Group B Streptococcal and E. coli disease

continues” Stoll BJ, Pediiatrics 2011

Pathogens associated with EOS and EOM

Pathogen

Gram-positive
GBS
Viridans group streptococci
S aureus°©
Enterococci
Group A streptococci
Coagulase-negative staphylococci®
Other Gram-positive®
-negativ

Other Gram-negative
Fungi

Candida albicans
Total

EOS: early-onset sepsis; EOM: early-onset meningitis; 9These infants had > 1 positive blood culture for CoNS




EOS: Pathogen distribution in VLBWI

‘ 37 Gram positive
B Gram negative

® Fungi

Stoll BJ, NEJM 2002
Stoll BJ, Pediatrics 2011



LOS: Pathogen distribution in VLBWI
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Stoll BJ, Pediatrics 2002



Knowledge of the problem ... risk factors

EOS

» Maternal Group B streptococcal colonization
» Chorioamnionitis

» Premature rupture of membranes

» Prolonged rupture of membranes (> 18 h)
» Maternal urinary tract infection

» Multiple pregnancies

> Preterm delivery (< 37 wk)

Camacho-Gonzales A, Stoll BJ, Pediatr Clin N Am 2013



LOS: Risk factors in VLBWI

Duration (Days)*

vaniable Late-Onset Sepsis No Late-Onset Sepsis Pvalue®
23.7 £ 0.50 11.6 £ 0.26 < 0.001
Umbilical Arterial Catheter 4.9 + 0.13 3.7 £ 0.07 < 0.001
Umbilical Venous Catheter 4.0 £ 0.14 2.8 £ 0.07 < 0.001
7.2 £0.33 1.3+ 0.17 < 0.001
Percutaneous Central Line 16.4 £ 0.41 8.5 £0.21 < 0.001
2.6 + 0.13 1.1 £ 0.07 < 0.001
33.1 £ 0.47 16.5 + 0.24 < 0.001
Enteral Feeding begun 7.3 £ 0.15 5.5 £ 0.08 < 0.001
Full Enteral Feeding 27.9 = 0.38 17.3 £ 0.19 < 0.001
Regained Birth Weight 14.1 £ 0.18 13.7 £ 0.10 0.05
Duration of Hospital Stay 78.6 £ 1.08 60.2 £ 0.54 < 0.001

* Mean = standard error

° Adjusting for GA and study center

Stoll BJ, Pediatrics 2002



Antibiotics as a risk factor

TDC
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Secular trends in antibiotic resistance, 2001 to 2008
(53 ICUs)
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Change in burden of resistance of multidrug-resistant pathogens from 2001 to 2008

MRSA, methicillin-resistant Staphylococcus aureus; Imi R Aci, imipenem-resistant Acinetobacter baumannii, VRE,
vancomycin-resistant Enterococcus faeciun; 3GC R Kleb, third-generation cephalosporin-resistant Klebsiella
pneumoniae; 3GC R Eco, third-generation cephalosporin-resistant Escherichia coli

Meyer E, Critical Care 2010



"Prolonged duration of initial empirical antibiotic treatment is
associated with increased rates of necrotizing enterocolitis and
death for extremely low birth weight infants”

Cotten CM, Pediatrics 2009

A 19-Center retrospective cohort study of 5693 ELBWI: initial empiric
antibiotic treatment within the first 3 postnatal days

Multivariate logistic regression analysis of antibiotic duration and NEC or death

Outcome

NEC or death (total, N = 3883; with
outcome, n

NEC (total, N = 3899; with outcome,
n = 427)

Death (total, N = 3882; with outcome,

Duration of Initial Empirical Prolonged Initial Empirical *
Antibiotic Treatment Antibiotic Treatment
(Odds per Day)

OR (95% Cl) OR (95% CI)

1.04 (1.02-1.06) <01 1.30(1.10-1.54)
1.07 (1.04-1.10) < 007 1.21 (0.98-1.51)

1.16 (1.08—1.24) <001 1.46 (1.19-1.78)




Freqguency of antimicrobial use in NICU patients (USA)

Initial empirical antibiotic therapy (Neonatal Research Network)

Center Proportion, % (n)2

Ampicillin + Ampicillin + Ampicillin + Other  Ampicillin Gentamycin + Other
Gentamycin Cefotaxime Aminoglycosidest Only Other Antibiotic Antibioticse

0 0 4 0 13

otz 83(3334) 7 (297) 3(137) 2
aRow percentages may not total 100 because of rounding
b Other aminoglycosides indicate amikacin or tobramycin
cOther antibiotics include carbenicillin, oxacillin, penicillin G, piperacillin, nafcillin,
cefazolin, ceftazadime, ceftriaxone, vancomycin, clindamycin, and erythromycin

Cotten CM, Pediatrics 2009
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Center vs. VON

v® Vermont Oxford C /—) f,ufg

NETWORK

Home Save Options Reporting Tools Log Ot

F'DpLIlEltlDr'l Location: Comparison Group:
i3 Mt N Metwork W

Categ ory:

Measure:

b

Center 424 and Hetwork Values

Infection - All VLBVV Infants
Center (2014}
Measure Cases () N D

Hetwork (2013)
% D N w (D

Early Bacterial Sepsis
Eazrly Bactsrial Sepsis ?

Late Bacterial Infection

oo

Click on the '# symbol nextto any measure above Y definition of that measure.




Center vs. INN

v e N Vermont Oxford
= NETWORK
Home Save Options Reporting Tools Log Out

Category: Population: Location: Comparison Group:
Infection v | |AIlVLBW Infants s | All Infants v | | Italy - 1NN v

Measure: Group By: Year:

All 2014 »

Center 424 and ltaly - INN Values

Infection - All VLBW Infants
Center (2014) Italy - INN (2012}
Measure Cases@ NQ@ %@ %@

Early Bacterial Sepsis
Early Bacterial Sepsis 7 0 . 6.4%
Late Bacterial Infection
Your Center 2 |RA 0 , 950 12.4%
Any Location 7 [RA 0 950 12.6%
Coagulase Negative Staph
Your Center ? |EA 0 . 5.6%
Any Location 7 [BA 0 . 5.7%
Nosocomial Bacterial Infection
Your Center 7 [RA 0 950 15.5%
Any Location 7 [RA
Fungal Infection
Your Center 2 |BA
Any Location 7 [EA
ﬂ\nx Late Infection
Your Center 7 [RA 0
Any Location (2 |RA 0

Click on the ‘2 symbol next to any measure above o see a detailed definition of that measure




Center vs. Lombardia

VBN XT3y Q15754

Home  Save Options Reporting Tools Log Out
Category: Population: Location: Comparison Group:
Infection [ | AINVLBW Infants [ | All Infants | |Lombardia v

Measure: Group By: Year:

All 2014

Center 424 and Lombardia Values

Infection - All VLBW Infants
Center (2014) Lombardia (2012)
Measure Cases@ NQ@ %@ %@
Early Bacterial Sepsis
Early Bactenial Sepsis ?
Late Bacterial Infection
Your Center 7 |RA 0 C 19.0%
Any Location 7 [RA 0 939 19.0%
Coagulase Negative Staph
Your Center 2 [RA 0 E 20 9.1%
Any Location 7 [RA 0 93 3% 9.1%
Nosocomial Bacterial Infection
Your Center (2 RA 0 g 21.4%
Any Location (7 |RA 0 934 21.4%
Fungal Infection
Your Center 7 |RA 0 938 1.6%
Any Location 7 RA 0 93g 1.9%
Any Late Infection
Your Center 7 |RA 0 E 2% 21.4%
Any Location 7 [RA 0 939 3% 8.3% 21.4%

Click on the ‘2" symbol next to any measure above to see a detailed definition of that measure




Center vs. European Group

V@N NETWSRK

Home

Category: Population: Location: Comparison Group:
Infection » || AILYVLBW Infants » || All Infants » | | European Group

Measure: Group By: Year:

All 2014

Center 424 and European Group Values

Infection - All VLBW Infants

Center (2014)
Measure Cases@ NQ@ % @

Early Bacterial Sepsis
Early Bacterial Sepsis ?
| ate Bacterial Infection
Your Center 7 |RA
Any Location (7 [RA
Coagulase Negative Staph
Your Center 7 |RA
Any Location (2 [RA
Nosocomial Bacterial Infection
Your Center 7 |RA
Any Location (7 [RA
Fungal Infection
Your Center 2 [RA
Any Location (7 [RA
Any Late Infection
Your Center 2 |RA
Any Location (7 [RA

Click onthe 'z symbol next to any measure above to see a detailed definition of that measure

European Group (2012)

Save Options  Reporting Tools Log Out

ND % @ a1
4.8%

10.7%
11.1%

9.0%

9.5%

17.3%
18.1%

1.6%

1.6%

18.0%
18.8%

Q@
5.8%

17.4%
17.9%

10.9%

12.1%

23.3%

24.6%

2.9%
2.9%

23.7%
25.7%




Do we like to know more about infections in VLBWI ?

Neonatal Infection Surveillance Networks

in Europe

THE WORLD _  —

e
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0 Neonatal infections in England: the NeonlN

EOITOR' survelllance network

CHOICE

In 2004 NeonIN was established with the objective of
collecting clinical and microbiological data on
episodes of neonatal infection on a longitudinal basis:
- incidence of infections

- pathogens

- antibiotic resistance profiles of

infections




Characteristics of Invasive Staphylococcus aureus in United
Kingdom Neonatal Units

Stefania Vergnano, MRCPCH, * Esse Menson, PhD,1 Zoe Smith, MRCPCH, [ Nigel Kennea, PhD,§
Nick Embleton, MD, ¥ Paul Clarke, FRCPCH,|| Timothy Watts, MD, **
and Paul T. Health, FRCPCH, FRACP™

(Pediatr Infect Dis J 201 1;30: 850—854)

ORIGINAL ARTICLE MYCOLOGY

Neonatal invasive fungal infection in England 2004-2010

C. Gr:sr:r', S. Vergnanu', R. Naiduu', M. Anthunyl, ) Changj, P. Chcrw", P. Clarkes, M. Emblr:tunﬁ, M. I{ennea?, S. Pattnayakﬁ, B.
Reichert?, T. Scurrr:rm, I. Tiron' ', T. Watts'l, M. Sharland' P.T. Heath' and the Neonatal Infection Surveillance Network
(necnl M)

|} Paediatric Infectious Diseases Research Group, Clinical Sciences, 5t George's, University of London, London, 2) john Radeliffe Hospital Oxford,

3) Croydon University Hospital, Cropdon, 4) 5t Marys Hospiral London, 5) Norfolk & Norwich University Hospital, Norwich, 6) Royal Victoria Infirmary,
Mewcaste Upon Tyne, 7) 5t George's Health care NHS Trust, London, 8) Medway Maritime Hospital Gilingham, 9) University Hospital of North Tees, Stwockton,
10} Portsmouth Hospitals WNHS Trust Portsmouth, | 1) Heart of England NHS Foundation Trust, Birmingham and 12) Guys and 5t Thomas™ NHS Foundation

Trust. London, UK Clin Microbiol Infect 2014; 20: 936941




Neonatal Infection Surveillance Network - Germany

NRZ|

Nallunams Hu{ummunu'um
fiir Surveillance
'.'ﬂh Jm!o&umlalenlnmuman

Antibiotikaverbrauch

KISS
Participation
CDC Definitions
AMBU-KISS
CDAD-KISS
DEVICE-KISS
HAND-KISS
ITS-KISS
MRSA-KISS
NMEO-KISS
ONKO-KISS
OP-KISS
STATIONS-KISS

webKess-Infos

Nationales Referenzzentrim

fiir Surveillance
von nosokomialen I

SURVEILLANCE CON

» SURVEILLANCE / KISS / NEO-KISS

Module Summary

Module: NEO-KISS

Surveillance goal: Infection surveillance (
Surveillance principle: Ward-based
Patient group: Very low birthweight (<15
End of surveillance: Weight = 1800 g, de
Description

The most important healthcare-associated
recorded in NEQ-KISS. These are necrotizi
infection (BSI) and pneumonia. During ang
CPAP) is taken into account. It is also pos

If 3 neonatal ward would like to perform pf
participate in ITS-KISS as part of STATION
surveillance in the same way.

1SS

Krankenhaus-
Infekiions-
Surveillance-
System

Protocol

Nosocomial infection surveillance for
preterm infants with birthweight <1500g

& Mationa' Reference Center
for Nosacomial Infection Sumveillance

atthe

nstitute for Hygiene and Environmenta’ Medicine
Charite — Unwersity Medicing Berin

W nrz-hygiene. de

NEO-KISS (Nosocomial infection surveillance system for

preterm infants on neonatology departments and ICUs)




BSI data collection form — NEO-KISS

webhKesslD Patient 1D: Patient name:
Vascular catheter association: O cve O pvec O No catheter

Infection start date: Criteria for clinical sepsis (all of the following)

Treating physician begins appropriate O neO yes
: antimicrobial therapy for sepsis for

Pathogen 2: at least 5 days

No pathogens detected in blood cultures or

not tested O no© yes

Pathogen 1:

Pathogen 3:

Two of the following clinical signs and symptoms:

Fever (> 38 °C) or unstable temperature O noC yes No apparent infection at another O noD yes
or hypothermia (< 36.5 °C) site

ia (> 200/mi O noO yes
E?:é]:cc;rrgi? l:l:{ ggl.?nﬂl}n] or new/increased Y Criteria for laboratory-confirmed BSI

S ) O nod *  Non-CNS pathogen isolated in blood culture or O noO yes
Recapillarisation time > 2 s n yes cerebrospinal fluid (pathogen not related to infection

new or increased apnea (> 20 s) O nol yes at another site)

unexplained metabolic acidosis O oD Ves Criteria for laboratory-confirmed BSI with CNS as sole pathogen
(BE = -10 mEqgl)

new hyperglycemia (> 140 mg/dl) O nol) yes * (NS isolated in blood culture or intravascular U ndl) yes
catheter as sole pathogen

Other signs of BSI: (skin color, increased oxygen

requirement (intubation), unstable condition, apathy)

and one of the following criteria:
* CRP = 2.0 mg/dl{ high interleukin 0 nol) yes
Meutrophil UT ratio > 0.2 2 nol yes

As well as fullfillment of criteria for clinical sepsis, or *  Leukocytopenia < 5/nl O nol) yes
laboratory-confirmed BSI| with or without CNS

Thrombocytopenia < 100/nl O ndD yes




Pneumonia data collection form - NEO-KISS

webKessID

Ventilation association:

Infection start date:
Pathogen 1:
Pathogen 2:
Pathogen 3:

Patient ID:

O CPAP O Intubation
) No mech. ventilatiug

One of the following radiological critena:

» hew or progressive infiltrate

* shadowing

O noO yes

O nol yes

* fluid in the intrapleural cavity or O noO yes
Interlobar fissure

AND

« worsening in gas exchange,
drop in oxygenation

Patient name:

And four of the following clinical signs or symptoms:

» new or increased bradycardia (< 80/min) or
new or increased tachycardia (> 200/min)

* new or increased tachypnea (> 60/min)
or new or increased apnea (> 20 s)

* purulent sputum

« germs isolated in sputum

* new or increased dyspnea
(retraction, nasal flaring, sighing)

« temperature instability, fever,
hypothermia

« increased respiratory secretion
(e.g., increased oral suctioning)

« CRP > 2.0 mg/d|

« Neutrophils I/T ratio > 0.2

O noQ yes

O noQ yes

O noQ yes
O noQ yes

O no© yes

O noC yes

2 noC yes

2 noQ yes

0 no( yes




NEC data collection form — NEO-KISS

webKessID:

NEC start date:
Pathogen 1:
Pathogen 2:
Pathogen 3:

Flease complete these critena:

« CRP > 2.0 mg/d|
or high interleukin

= Neutrophils l/T ratio > 0.2

= Leukocytopenia < 5/nl

= Thrombocytopenia < 100/nl

Patient ID:

O noQ yes

U noQ yes

O noQ yes

O noQ yes

Patient name:

Presence of tweo of the following clinical signs or symptoms
without another recognized cause:

* Vomiting

* Abdominal distention
* Prefeeding residuals
* Redness of flanks

* Persistent microscopic or gross bloed in stools

And one of the following radiological signs:
* Pneumoperitoneum

« Pneumatosis intestinalis

* Unchanging rigid loops of small intestine

or

» Diagnosis by histological examination
of prepared specimens

O nol yes

Qo0 yes

C noO yes
O noQ yes

O noO yes

U noO yes

O noQ yes

Q noQ yes

2 noQ yes




Reference Data

'ﬂ MEQO-KISS Reference Data, 2009
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INN: Proposta di approfondimento sulle
Infezioni Neonatali

Network

Neonatale
Italiano

Obiettivi:

e raccogliere dati epidemiologici sulle infezioni sia ad esordio precoce sia
ad esordio tardivo

e individuare i fattori di rischio di infezione precoce e tardiva
e raccogliere dati sull’'utilizzo degli antibiotici e di antibioticoresistenza

o elaborare strategie per ridurre lI'incidenza delle infezioni neonatali nei
VLBWI

e stendere lavori scientifici che possano essere pubblicati su riviste di
prestigio internazionale



Schermata di Login
«Scheda Raccolta Dati Infezioni»

Scheda Raccolta Dati Infezioni

| Login

Utente |

La compilazione da parte dei Centri partecipanti al Network della "Scheda Infezioni” consentira di creare un
database con i seguenti obiettivi:

= raccogliere dati epidemiologici sulle infezioni sia ad esordio precoce sia ad esordio tardivo

= raccogliere dati sull’utilizzo degli antibiotici e di antibioticoresistenza



Schermata iniziale
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Schermata Anagrafica

Nascondl

Ricerca ista
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Schermata Anamnesi Gravidica

PROM*
Fehbre in tr: lio ==38
R =1 moidl*
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Schermata Anamnesi Gravidica

» Agenti patogeni nel Tampone vaginale

PROM*
Febhbre in travaglio ==
1 rmgdl*

j dal parto™

Profi teroidea prenatale™

i antihictica intrapartum crite

[1si Mno
Msi [dno
[ positiva [ negativa [ non eseguita

Candida spp.
Chlamydia spp.

Enterobacter spp.




Schermata Anamnesi Gravidica

» Agenti patogeni nel Tampone vaginale

Candida spp. Candida spp.
Anaerobi Enterocaccus spp. Klebsiella spp.

Candida spp. Escherichia coli Listeria monocytogenes

. Chlamydia spp. Gardnerella vaginalis | Mycoplasma spp.

Enterobacter spp. Haemophilus spp.

Enterococcus spp. Klebsiella spp. Fseudomonas spp.

Enterococcus spp.
Serratia spp.

Stafilococchi coagulasi-negativi Streptococco beta-emaolitica di gruppo B

Ureaplasma spp.

Streptococchi diversi da SGB Altro




Schermata Anamnesi Gravidica

> Profilassi steroidea prenatale

Frofila ternidea prenatale®

MHon disponibile

o

e Siincompleta

Caricamnionite clinica®
Si completa (2 dosi)

Sicompleta =24 ore dal paro

Profila

ompleta =24 ore dal paro




Schermata Anamnesi Gravidica

> Definizione Corioamnionite clinica

Corioamnionite clinica X

nionite cli
enti, previa es

superiare

yrabilita uterina alla

Soraisham AS, Am J Obstet Gynecol 2009



Schermata Infezioni durante la Degenza




Schermata Infezioni durante la Degenza

» Definizioni relative ad ogni patologia infettiva

Artrite Settica

Ascesso Cerebrale

Artrite settica
Deve ezsere soddisfatto almena 1 dei seguenti criteri:
1. Coltura del liguido aficolare positiva per micrarganismi
2. BEvidenza di infezione articalare all'ossemazione intraoperataria o all'esame
istopatologico
3.2 0 pit dei seguenti segni o sintomi in assenza di altra causa apparente;
dolore alla mohilizzazione dell'aticolazione, edema, ipertermia, evidenza di
versamento o limitazione del movimento
¥
almeno 1 dei seguenti criteri:
a) presenza di micrarganismi e globuli bianchi all'esame mictoscopico del
liquido aicolare
by presenza di antineni batterici nel sangue, urina o liguido aricolare
ti esame chimico-fisico del liguido adicolare compatibile con infezione e non
attribuibile ad una patologia reumatica
d) evidenza di infezione alla RYTCRMMscintiarafia articolare

Ascesso cerebrale
Devano essere presenti
2 0 pit dei seguenti segni o sintomi in assenza di altra causa apparente:;
fehbre {femperatura rettale = 38°C), ipotermia demperatura rettale = 37°C),
apnea, hradicardia, segni neurologici localizzati 0 alterazione dello stata di
coscienza
"
almeno 1 dei seguenti criteri:
a) presenza di microrganismi all'esame microscopio del contenuto
ascessuale prelevato con agoaspirazione in corso diintervento chirargico o
esame autoptico
by evidenza di farmazione ascessuale all'ecografialTC/RMMN encefalo
+
se la diagnosi & fatta antemortern, l'inizio di una specifica terapia
antimicrobica

Congiuntivite

Bronchite/Bronchiclite

Bronchite'bronchiolite

Deve essere presente;
nessun segno clinico o radiologico di palmanite
"
2 0 pil dei seguenti segni o sintormi in assenza di altra causa apparente:
febbre (temperatura rettale = 38°C), tosse, aumentata o nuova produzione di
zecrezioni tracheobronchiali, ronchi, wheezing, distress respiratorio, apnea o
hradicardia
¥
almeno 1 dei seguenti criteri:

a) coltura del materiale prelevato con aspirato tracheale profondo o
hroncoscopia positiva per microrganismi

by presenza di antigeni battericitvirali nelle secrezioni respiratorie

Congiuntivite
Deve essere soddisfatto almeno 1 dei seguenti criteri:
1. Izolamento del microrganismo dall'essudato purulento prelevato dalla
cangiuntiva o dai tessoti contigui {palpebra, cornea, eto)
2. Dolore, iperernia della congiuntiva o dell'area periorbitale
+
almenn 1 dei seguenti criteri:
ay presenza di microrganismi e globuli bianchi all'esame microscopico
dell'e=ssudato
b} essudato purulento
o) presenza di antigeni battericitvirali nell'essudato congiuntivale
d) coltura dell’'essudato congiuntivale positiva per virus
e} presenza di cellule giganti multinucleate all'esame microscopio
dell'essudato congiuntivale
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Schermata Infezioni durante la Degenza

Meningite \Ventriculite

Polmonite

(= 100 battiti'min o = 170 hattitifmin)
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Sepsi clinica
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Horan TC (CDC), Am J Infect Control 2008
Gibbs K, Semin Perinatol 2012
EMA, London 2010



Schermata Procedure a Rischio

wentilazione non invasiva

drenaggio toracico

drenaggio peritoneale

CAD

imterventa chirurgica




Schermata Procedure a Rischio

» Elenco degli interventi chirurgici

cardiochirurgia
chirargia addominale maggiore

culistica

chirurgia ORL

chirurgia toracica

neurochirurgia

posizionamento di cateteri per via chirargica

altro




Schermata Colture Positive

Anagrafica
Anamesi Gravidica
Infezioni Durante la Degenza

Calture Fositive

Emocoltura (davena o arteria)  Agente pat. [ Anaerabi diversi da Clostridium difficile [~

data Antioiogramma

Coltura liquor  Agente pat. | - |
gag vita l:l Antibiograrmma
Coltura ascesso cerebrale  Agente pat. | - |
ggvita l:l Antibiogramma
Coltura liquido articolareftessuto ossec  Agente pat. | -
ggvita l:l Antibiogramma
Emocoltura CVC  Agente pat | -
ggvita l:l Antibiogramma
Coltura punta CAC Agente pat. | -
ggvita l:l Antibiogramma
Coltura punta CVO  Agente pat. | -

gg vita I:l Antibiogramma

data

data

data

data

data

data

Coltura punta CVC  Agente pat. | -

ogvta [ | Antisiogramma

data

Coltura punta drenaggio profondo  Agente pat. | -
gag vita l:l Antibiograrmma
Aspirato tracheale  Agente pat. |v|
ggvita l:l Antibiogramma

[~
ggvita l:l Antibiogramma
Urocoltura  Agente pat []

ggvita l:l Antibiogramma

Coprocoltura  Agente pat |—|T| |:| u

data E| gg vita l:l Antihiogramma

Secrezioneftampone ferita chirurgica  Agente pat | - |

data ﬁ gg vita l:l Antihiogramma

Tampone cutaneo solo in presenza di inf. cutanea  Agente pat | - | I:I I:I

data ﬁ ggvita l:l Antihinogramma

data

data

Aspirato naso-faringec Agente pat.

data

N

data

+




Schermata Colture Positive

» Elenco dei patogeni presenti nelle colture

Agente pat. i a Clostridium difficile

data

da Clostridium difficile
Caoltura liguor  Agente pat.

Emuocaoltura 1

Emaocoltura {

Emocoltura

Coltura liguor

Caltur




Schermata Colture Positive

» Elenco dei patogeni presenti nelle colture

Ernocoltura a0 arteria)
Coltura liguor

Coltura

Emuocoltura
ia meningitidis
np.

udomaon

Coltura liguor

monella typhi

Coltura liguar

Coltura

Emocoltura

ltura liguor

Coltur:




Schermata Colture Positive

» Elenco dei patogeni presenti nelle colture

Emocoltura {dawena o arteria)  Agente pat.
data

Coltura liguor  Agente pat.
data

Coltura ascesso cerebrale  Agente pat Enterovirus

Emacoltura {(davena o arteria)  Agente pat. Acinetobacter spp.

data
Caltura liguor  Agente pat.
data spiratorio Sinciziale

Caltura a =0 cerehrale  Agente pat.




Schermata Colture Positive

» Esempio di antibiogramma

Antibiogramma per Neisseria meningitidis
Penicillina

Ampicillina

Ceftriaxone

Meropenem

Rifampicina

Ciprofloxacina

Pulisci | |



Schermata Colture Positive

» Ad ogni patogeno corrisponde un antibiogramma

1) LISTERIA MONOCYTOGENES x E U [: A S '|'
Benzilpenicillina R/S/I/NT
Ampicillina R/S/I/NT
Eritromicina R/S/I/NT _
Meropenem R/S/I/NT Lege.nda._
Cotrimoxazolo R/S/I/NT - Riresistente

2) STREPTOCOCCUS PNEUMONIAE - S:sensibile
Oxacillina R/S/I/NT - It intermedio
Penicillina R/S/I/NT - NT: non testato
Eritromicina R/S/I/NT
Cotrimoxazolo R/S/I/NT
Levofloxacina R/S/I/NT
Teicoplanina R/S/I/NT
Vancomicina R/S/I/NT
Ceftriaxone R/S/I/NT
Imipenem R/S/I/NT

Meropenem R/S/I/NT



Schermata Colture Positive

3) STREPTOCOCCUS PYOGENES

Benzilpenicillina
Eritromicina
Levofloxacina
Clindamicina
Linezolid
Vancomicina
Teicoplanina

4) HAEMOPHILUS INFLUENZAE

Amoxicillina/Acido clavulanico
Levofloxacina

Imipenem

Ciprofloxacina

Ceftriaxone

Meropenem

Tetraciclina

Cotrimoxazolo

R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT

R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT



Schermata Colture Positive

5) NEISSERIA MENINGITIDIS

Penicillina R/S/I/NT
Ampicillina R/S/I/NT
Ceftriaxone R/S/I/NT
Meropenem R/S/I/NT
Rifampicina R/S/I/NT

Ciprofloxacina R/S/I/NT

6) STENOTROPHOMONAS MALTHOPILIA

Cotrimoxazolo R/S/I/NT
Ticarcillina-clavulanico R/S/I/NT
Ceftazidime R/S/I/NT

Levofloxacina R/S/I/NT



Schermata Colture Positive

/) CLOSTRIDIUM DIFFICILE, per ANAEROBI DIVERSI DA
CLOSTRIDIUM DIFFICILE e GARDNERELLA VAGINALIS

Piperacillina/Tazobactam R/S/I/NT
Imipenem R/S/I/NT
Cloramfenicolo R/S/I/NT
Benzilpenicillina R/S/I/NT
Metronidazolo R/S/I/NT

Vancomicina R/S/I/NT



Schermata Colture Positive

FAECALIS/FAECIUM
Ampicillina
Ampicillina/Sulbactam
Benzilpenicillina
Cefuroxime
Clindamicina
Eritromicina
Gentamicina
Imipenem
Levofloxacina
Linezolid
Moxifloxacina
Nitrofurantoina
Quinopristina/Dalfopristina
Streptomicina
Teicoplanina
Tetraciclina
Tigeciclina
Trimetoprim/Sulfametossazolo
Vancomicina

8) STREPTOCOCCO BETA-EMOLITICO DI GRUPPO B e ENTEROCOCCUS

R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT



Schermata Colture Positive

9) STAPHILOCOCCUS AUREUS e CoNS

Benzilpenicillina

Cefoxitina screen
Clindamicina

Daptomicina

Eritromicina

Fosfomicina

Acido fusidico

Gentamicina

Resistenza inducibile alla clindamicina
Levofloxacina

Linezolid

Mupirocina

Oxacillina

Rifampicina

Teicoplanina

Tetraciclina

Tigeciclina
Trimetoprim/Sulfametossazolo
Vancomicina

R/S/I/NT
+/-

R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
+/-

R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT
R/S/I/NT



Schermata Colture Positive

10) MYCOBACTERIUM TUBERCULOSIS

Isoniazide R/S/I/NT
Streptomicina R/S/I/NT
Etambutolo R/S/I/NT
Rifampicina R/S/I/NT

Pirazinamide R/S/I/NT



Schermata Colture Positive

11) ESCHERICHIA COLI, ENTEROBACTER SPP, SERRATIA SPR, PSEUDOMONAS SPF,
SALMONELLA TYPHI, SALMONELLA NON TIFOIDE, ACINETOBACTER SPF,
PROTEUS SPFR, KLEBSIELLA SPP

Amikacina R/S/I/NT
Amoxicillina/Acido clavulanico R/S/I/NT
Cefepime R/S/I/NT
Cefotaxime R/S/I/NT
Ceftazidime R/S/I/NT
Ciprofloxacina R/S/I/NT
Ertapenem R/S/I/NT
ESBL +/-

Fosfomicina R/S/I/NT
Gentamicina R/S/I/NT
Imipenem R/S/I/NT
Meropenem R/S/I/NT
Nitrofurantoina R/S/I/NT
Piperacillina/Tazobactam R/S/I/NT
Tigeciclina R/S/I/NT

Trimetoprim/Sulfametossazolo

R/S/I/NT



Schermata Colture Positive

12) MYCOPLASMA SPER e UREAPLASMA SPP

Lincomicina R/S/I/NT
Eritromicina R/S/I/NT
Roxitromicina R/S/I/NT
Azitromicina R/S/I/NT
Josamicina R/S/I/NT
Minociclina R/S/I/NT
Doxiciclina R/S/I/NT
Ofloxacina R/S/I/NT

Ciprofloxacina R/S/I/NT



Schermata Colture Positive

13) CANDIDA ALBICANS, CANDIDA PARAPSILOSIS, CANDIDA
TROPICALIS, CANDIDA LUSITANIAE, CANDIDA GLABRATA,

CANDIDA KRUSEI

Anidulafungina R/S/I/NT
Micafungina R/S/I/NT
Caspofungina R/S/I/NT
5-Fluorocitosina R/S/I/NT
Posaconazolo R/S/I/NT
Voriconazolo R/S/I/NT
Itraconazolo R/S/I/NT
Fluconazolo R/S/I/NT

Amfotericina B R/S/I/NT



Schermata Profilassi Antibiotica

Amoxicillina + ac

Imipeneam + il

Lewoflo




Schermata Profilassi Antibiotica

Oxacilling

Fenicillina

Fiperacillina

Fiperacillina + tazohactam
Rifampicina

Spiramicina

Teicoplanina

Ticarcillina + ac. clavulanico

Yancomicina



Schermata Profilassi Antifungina
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Schermata Terapia Antibiotica

Anagrafica

Anamesi Gravidica

Infezioni Durante la Degenza
Procedure a Rischio

Calture Positive

Profilassi Antibiotica

Profilassi Antifungina

Terapia Antibiotica

Amikacina

Amoxicillina

Amaoxicillina + ac. clavulanico

Ampicillina

Ampicillina + sulbactam

Cefaclor

Cefotaxime

Ceftazidime

Ceftriaxone

Ciprofloxacina

Claritromicina

Cotrimoxazolo

Eritromicina

Gentamicina

Imipenem + cilastina

Levofloxacina

Linezolid

Meropenem

Metronidazaolo

Oxacillina




Schermata Terapia Antibiotica

Dxacillina

Penicillina

Piperacillina

FPiperacillina + tazobactam
Rifampicina

Spiramicina

Teicoplanina

Ticarcillina + ac. clavulanico

Yancomicina




Schermata Terapia Antifungina
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Network

Neonatale
Italiano

Sara inviata a tutti i Centri partecipanti all'INN una
lettera con l'invito a partecipare alla raccolta dati sulle
Infezioni Neonatali e con le indicazioni per accedere al

“Pacchetto Infezioni” e utilizzare la Scheda

v e A
3 “.‘A N} - 1

/,,

Grazie



Per qualsiasi chiarimento contattare:

Lorenza Pugni al seguente indirizzo mail:

lorenza. pugni@mangiagalll. it

Grazie


mailto:lorenza.pugni@mangiagalli.it

The importance of the problem ...

very low birth weight infants”

"Outcome of early-onset sepsis in a national cohort of

Klinger G, Pediatrics 2010

Mortality of VLBW Infants With and Without EOS

Age at Death Mortality of Infants Mortality of Infants
With EOS, n/N (%) Without EOS, n/N (%)
Birth to discharge 2603/15 456 (16.8)
All infants 150/383 (39.2)
CONS excluded 315 (44.1)
06 d 1474/15 456 (9.5)
All infants 85 (28.9)
CONS excluded 315 (32.7)
727 db
All infants 26/274 (9.5)
CONS excluded 22/212 (10.4)
=28 d° 454/13 307 (3.4)
All infants 15/248 (6.0)
S exclude 14/190 (7.4)

3 Adjusted for | der, ethnicity, small for GA, multiple pregnancy, antenatal steroid therapy,
sion, premature contractions, prolonged rupture of membranes, cesarean delivery, amnionitis,

OR (35% CI)®

7 (1.97-3.35)

(2.50-4.47)
5.40 (2.59-4.61)
4.45 (3.25-6.06)

maternal hyperten-

and delivery-room




"Outcome of early-onset sepsis in a national cohort of very low
birth weight infants”

Klinger G, Pediatrics 2010

Morbidity of VLBW Infants With and Without EOS

Outcome Morbidity of Infants Morbidity of Infants OR (95% Cl)@
With EOS, n (%) Without EOS, n (%)
(N = 383) (N = 15406)

RDS 297/383 (77.6) 729/15 456 (60.4) 1.25(0.92-1.70)
BPD : .-"54.r (36.8) . 5292 (20.3) 1.74 (1.24-2.43)
IVH grades 34 86/318 (27.0) (10.4) 2.24 (1.67-3.00)
PVL 271219 (12.3) 0351 (6.8) 1.34 (0.87-2. D?"
ROP grades 3—4 34/231 (14.7) 59/11 801 (6.4) 204 (1.3
Death or adverse neurological 223/ 38 4236/15 271 (27.3) 2.92 {E.Lr—u.BUJ

morbidity®

a Adjusted for GA, gender, ethnicity, small for GA, multiple pregnancy, antenatal steroid therapy, maternal hypertension,
premature contractions, prolonged rupture of membranes, cesarean delivery, amnionitis, and delvery-room resuscitation.
b Defined as death or discharge with IVH grades 3 to 4 and/or PVL and/or ROP grades 3 to 4.




"Neurodevelopmental and growth impairment among extremely
low-birth-weight infants with neonatal infection”

Stoll BJ, Jama 2004

Neurodevelopmental and growth outcomes assessed by ORs for infants
with infection vs uninfected infants by logistic regression analysis

Meningitis With or
Clinical Infection Sepsis Alone Sepsis Plus NEC Without Sepsis

1 ™
No. of No. of No. of No. of
Outcomes Inhnts OR (95% Cl] Infants DR (95% CI) Infants OH (95% CI} Infants OR (95% GI}

S.1-1.81%

MDI: mental development index; PDI: psychomotor development index; CP: cerebral palsy;
NDI: neurodevelopmental impairment



"Prolonged initial empirical antibiotic treatment /s associated with
adverse outcomes in premature infants”

Kuppala VS, J Pediatr 2011

A multicenter retrospective cohort study of 365 VLBWI: initial empiric
antibiotic treatment within the first 7 postnatal days

Multivariate logistic regression analysis of antibiotic duration and LOS, NEC or death
95% ClI

Composite outcome: NEC, LOS, death after DOL 7*
Initial empirical ABX duration per day 1.07-1.44
Initial empirical ABX duration = 5 days 1.12-6.30

Outcome: LOS after DOL 7*

Initial empirical ABX duration per day 1.09-1.49
Initial empirical ABX duration = 5 days 1.28-4.67

Outcome: NEC after DOL 7
Initial empirical ABX duration per day 0.83-1.40
Initial empirical ABX duration = 5 days 0.42-3.93

Outcome: death after DOL 7°
Initial empirical ABX duration per day 0.82-
Initial empirical ABX duration = 5 days 0.40-

3
N

3
0

1
3

DOL, day of life; ABX, antibiotic therapy

*Controlling for birth weight, gestational age, race, prolonged premature rupture of membranes, nhumber of days on high frequency ventilation
in first week of life, amount of breast milk received in first 14 days of life

tControlling for gestational age, race, number of days on mechanical ventilation in first week of life, amount of breast milk received in first 14
days of life

$Controlling for birth weight, race, 5-minute Apgar < 5, amount of breast milk received in first 14 days of life



'Antibiotic exposure in the newborn intensive care unit and the risk

of necrotizing enterocolitis”
Alexander VN, J Pediatr 2011

Retrospective case-control study: 124 cases of NEC and 248
matched-controls
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Zero Days on Antibiotics

Compared with Infants with

=1

S5tob ito8 9to 10
Days on Antibiotics

OR of developing necrotizing enterocolitis (Y-axis) as the cumulative duration of antibiotic exposure
increases (X-axis) in neonates without a prior diagnosis of culture-proven sepsis. The comparison
group is neonates with zero days of antibiotic exposure. The dotted lines represent 95% ClIs.




OXFORD NETWORK

Member Login

What is Nightingale?

Email:

Mightingale is an online tool that
Password: gives member centers the ability to
view and create statistical reports.
[Your password is the same for Nightingala, the Member's Area and MICOpeda.) Free to all members, N ghli-‘ga eis
Frogind easy to use and is updated daily.
— Find out more . ..

Fargot your password ?
Need a login and password?

Access to your hospital's data is controlled by the Web Services Administraton(s) at your hospital. The security system has been designed to
assure that only authorized staff at your center can determine who may access the confidential reports provided by this site

About Florence Nightingale
Confidential Information, Copyright © 2012 Vermont Oxford Network
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http://nightingale.vtoxford.org/

Network Values
Infection - All VLBW Infants
Nosocomial Bacterial Infection - Any Location
Birth Year

Birth Year

1990
1991
1892
1993
1994 . 12.7% 29.4%
1995 I % 13.9% 29.3%
1996 ; 12.7% 28.4%
1997 : : 12.6% 27 3%
1998 : 12.5% 28.3%
1999 : 12.1% 27.6%
2000 : 12.5% 27.9%
2001 : 12.5% 26.7%
2002 ' 11.2% 26.1%
2003 / - 12.4% 27.4%
2004 . 11.4% 27.6%
2005 ! % 11.6% 26.7%
2006 . 10.2% 25.4%
2007 X % 9.8% 25.0%
2008 . 9.1% 22.5%
2009 ! 8.3% 21.3%
2010

All 494 854 \11.6% 23.9% )




Vermont Oxford Network (VON) data

Late-onset sepsis

1101- 1201- 1301-
1200 1300 1400

© Center % (2011) ! Network Quartiles (2011)



Stati europer afferenti al VON

Italia
Spagna
Svizzera
Inghilterra
Slovenia
Romania
Portogallo
Polonia
Irlanda
Ungheria
Germania
Finlandia
Austria

THE WORLD _  —

e
-




= Only VLBW infants are included

* Only late-onset sepsis is evaluated

* Fungi are not classified
» Data on fungal infections are available from 1996

= Most Centers are from USA and Western Europe



Regolamento

> Ogni Centro che partecipera al Network potra accedere al sito

attraverso una proprio nome utente e una propria password.

> I dati ottenuti dall’analisi delle schede saranno portati a

conoscenza dei Centri partecipanti.

> Nessun dato potra essere utilizzato senza |'autorizzazione del
Centro partecipante, che sara sempre coinvolto in caso di

pubblicazioni scientifiche.

> I dati globali saranno accessibili al'INN nel rispetto delle norme

vigenti sulla Tutela della Privacy.



Regolamento Network

Il programma informatizzato & ospitato su un server a disposizione dell’'UO di Neonatologia e
Terapia Intensiva Neonatale, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,

Milano, nel rispetto dei migliori standard di sicurezza.

Per la manutenzione del programma € stato preventivato dall'informatico un costo annuo pari a

Euro 500 (costo a carico del Direttivo del Gruppo di Studio).

La gestione dei dati raccolti sara affidata alla dott.ssa Lorenza Pugni (coordinatrice della

raccolta dati) e al Direttivo del Gruppo di Studio.

Ogni Centro che partecipera al Network potra accedere al sito attraverso una proprio nome

utente e una propria password.
I dati ottenuti dall’analisi delle schede saranno portati a conoscenza dei Centri partecipanti.

Nessun dato potra essere utilizzato senza I'autorizzazione del Centro partecipante, che sara

sempre coinvolto in caso di pubblicazioni scientifiche.

I dati globali saranno accessibili al Direttivo del Gruppo di Studio nel rispetto delle norme

vigenti sulla Tutela della Privacy.



Link per accedere al sito Internet:

http://www.medapps.it/schedeinfezioni/login.html
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SOCIETA ITALIANA DI
NEONATOLOGIA

Per qualsiasi chiarimento contattare:

Lorenza Pugni al seguente indirizzo mail:

lorenza. pugni@mangiagalll. it

| Grazie

SOCIETA ITALIANA DI
NEONATOLOGIA



mailto:lorenza.pugni@mangiagalli.it

