~ RNDr. Ondrej Holy, Ph.D.
Ustav preventivniho lékarstvi




~|asifikace

 Pred rokem 2007 -+ Od roku 2007

—Enterobacter « Enterobacter sakazakii
sakazakii = Cronobacter spp.

— C. sakazakii

— C. turicensis

— C. muytjensii
— C. dublinensis
— C. malonaticus
— C. universalis
— C. condimenti
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YNOS - Kronos
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"Ilastnosti

> Cronobacter spp.

* pohybliva gramnegativni tyCka

* teplotni rozmezi rustu 6-45°C, optimum 27-
A3°C, nektere kmeny rostou pri 47°C

iepelna tolerance

* dobre snasi nizke pH (3,9-4,1)
e tvorba biofilmu
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Vyskyt

ubikviterni mikroorganismus
vehikulum — celosvétove

— kontaminovana mlécna o enecia siravs

2002 — 1CVIEF (International Commission on Microbiological
Specification for Food)

— velmi nebezpecné infekCni agens, pro urcCitou Cast populace
— patfi mezi nebezpecné potravinoveé patogeny -

* Listeria monocytogenes, Clostridium botulinum, Salmonella

vyvolava zZivot ohrozujici infekce novorozencu a kojencu

— meningitidy, sepse a nekrotizujici enterokolitidy

— smrtnost 40 — 80%

WHO - prunik pfes hematoencefalickou bariéru
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Genomic dissection of the 1994 Cronobacter sakazakii outbreak in a French neonatal intensive care unit.

Masood N, Moore K2, Farbos A2, Paszkiewicz K2, Dickins B, McNally A', Forsythe S3.
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Abstract

BACKGROUND: Cronobacter sakazakii is a member of the genus Cronobacter that has frequently been isolated from powdered infant formula (PIF)
and linked with rare but fatal neonatal infections such as meningitis and necrotising enterocolitis. The Cronobacter MLST scheme has reported over
400 sequence types and 42 clonal complexes; however C. sakazakii clonal complex 4 (CC4) has been linked strongly with neonatal infections,
especially meningitis. There have been a number of reported Cronobacter outbreaks over the last three decades. The largest outbreak of C.
sakazakii was in a neonatal intensive care unit (NICU) in France (1954) that lasted over 3 months and claimed the lives of three neonates. The
present study used whole genome sequencing data of 26 isclates obtained from this outbreak to reveal their relatedness. This study is first of its
kind to use whele genome sequencing data to analyse a Cronobacter outbreak.

METHODS: Whele gencme sequencing data was generated for 26 C. sakazakil isclates on the lllumina MiSeq platform. The whole genome
phylogeny was determined using Mugsy and RaxML. SNP calls were determined using SMALT and SAMtools, and filtered using VCFtools.

RESULTS: The whole genome phylogeny suggested 3 distant clusters of C. sakazakii isolates were associated with the outbreak. SNP typing and
phylogeny indicate the source of the C. sakazakil could have been from extrinsic contamination of reconstituted infant formula from the NICL

Health Topics A-Z

April 12, 2002 [ 51(14);298-300

Enterobacter sakazakii Infections Associated with the Use of Powdered Infant Formula ---
Tennessee, 2001

Enterobacter sakazakii, a gram-negative, rod-shaped bacterium, 1s a rare cause of invasive infection with high death rates in neonates (J,2). This report summarizes the investigation of a fatal
infection associated with E. sakazakii in a hospitalized neonate, which indicated that the infection was associated with the presence of the organism in commercial powdered formula fed to the
infant. The implicated batch of formula has been recalled by the manufacturer. Clinicians should be aware of the potential nisk for infection from use of nonsterile enteral formula in the neonatal
health-care setting.



ﬂdika a vysledky

* Celkové zahrnuto 51 kmenu (2007 — 2013)
a
* NejCasteji z interni a detske kliniky
* NejCastejsim klinickym materialem
— sputum a vyter krku
« Genotypizace pomoci

* Provedena pulzni gelova elektroforéza ( )
pro zjisteni klonality

* Testovani citlivosti k ATB

« Faktory virulence
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Table 1.

Patlent age (years)

Olomouc

Isolation of Cronobacter spp. from throat swabs of patients according to age group
Tabulka 1. Izolace Cronobacter spp. z vytéru z krku u pacientl podle vékovych skupin

5-9 10-14  15-44  45-64
2005 1 5 1 1(1) 2 0 2 0 12(1)
2006 (1 1(2) 0 5 2 0 (3) (2) 8(8)
2007 2 9 0 . 2M (M (M M 15(4)
2008 0 1(1) 2 2 0 0 (2) (M 5(5)
2009 (2) 4 1 2 1 (2) 1 (M a(5)
2010 0 5 2(1) 0 (2) 1(1) (2) 2 10(6)
201 (M 0 2 0 0 0 0 0 2
Total number of Cronobacter isolates 3(4) 25(3) 8(1) 12(2) 1(3) 1(4) 3(8) 2(5) 61(30)
% of isolates/age group N 30.7 9.9 15.4 1.0 55 12.1 I 100.0
Number of patients sampled® 808 3404 2651 1867 18223 | 10744 3888 3538 45123
s o oo BREIEE

aNumbers in parenthesis indicate additional isolates from normally sterile sites, sampled according to the clinical presentation of the patient.

“Total number during period 2005-2011.

a(isla v zavorkach predstavuiji dalsi izoldty z mist, ktera jsou normalné sterilni a z nichZ byly vzorky odebrany na zakladé klinického stavu pacienta.

o allawy nocat 73 ohdabl 2005=2011
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C00-D48:
Novotvary

J00-199:
Nemoci
dychaci

soustavy

KOO-K93:
Nemoci
travici

soustavy

Viyskyt Cronobacter spp. dle diagnoz

AQ0-B99:
Nékteré
infekéni a

parazitarni

nemoci

ROO-R99:
Pfiznaky,
znaky a

S00-T98: 100-199:
Poranéni, Nemoci
otravya obéhové

abnormalni nékteré jiné  soustavy

klinické a
laboratorni
nalezy
nezarazené
jinde

nasledky
vnéjsich
pficin

skupiny dg.

E00-E90:
Nemoci

endokrinni,

vyiivya
pfemény
latek

icke kmeny

G00-G99:
Nemoci
nervové
soustavy

LOO-199:
Nemoci kize
a podkoiniho

vaziva

M00-M99:
Nemaoci
svalovéa
kosterni
soustavya
pojivové
tkdné

NOO-N99:
Nemaci
mocové a
pohlavni
soustavy
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Ear T Clin hicrobiol Infect Tz (200 5) 34: 19791988

Talsle 1 Source of Croenobacter sirains wsed nothis sy

< Palienl ape {years) >

Strain num ber Haosgi tal [haprarimmenl Patierl sex Tsaid it ooy el Tsalation =it
1H30 oo Paediairics =] hotale (PO 0S  20eN Throsal swals
1829 CHomous Paodisirics 1 hiale (6 20T Throat swals
1H28 Lo Paadiairics 2 hotale 120 10 2007 Maae swab
1E31 o Paadiarics a hotale (06 20T Throsal swakb
1832 Lo Paadiairics k| Ferruale 20320 Thrasal swab
199 Lo Paadiairics a hotale 3P 0NS2003 Throsal swab
2020 o Paadiurics 5 Ferruale 26052013 St

1E35 o Paadiurics & hotale 300320012 Throeal swab
el ] L] Paadiatrics T Female 16082013 Throat swab
24 o Paadiurics E hotale OB 2003 Throeal swab
1917 L] Paadiatrics 15 hotale 2E A0 12 Throat swab
1834 Ol oamou: Paedisirics 16 hlale 310052010 Throsi swals
2k Ol oamou: Paedisirics 17 Female LUl R, )] Throsi swals
1827 Ol oamous Imtermal Medicme TIT Ta Female L e ) r Cannula
1833 Ol oamouss ChiP™ 5 Thotale 114001 200100 Sl

1838 Homous ANCLE 63 Femumle 1OV 2012 Spautum
1998 B Ferale 22912013 Lpuium
2008 Prrosid o Tritesrmal Modicme (Al af hiale 12403/23013 Spauturn
2411 Prosidow Intermal Medicne (Al ah hotale 31082013 uUsce

200 Prosid o Intermal Medicine (A i ] Ferrale 2022013 Spuitum
2007 Prosid oo Intermal Medicne (A Ty Ferruale 32013 Lpuium
22 Prrosad o Intermal Madicne (A) T Ferruale 320013 Sputum
1842 Prosid oo Intermal Medicne (A 72 Ferruale 2062012 Lpuium
2005 Prosid oo Intermal Maedicne (A) 73 Ferrale 24022013 Lpuium
2021 Prrosad o Intermal Madicne (A) Te Ferruale 002003 Sputum
1841 Prrosad oo Intermal Madicne (A) T Ferruale 18062012 Sputum
2003 Prrosad o Intermal Madicne (A) B3 hotale 200022013 Sputum
1915 Prrosad oo Intermal Madicne (A) B4 Ferruale 1R 2012 Sputum
1996 Prosidow Intermal Medicne (A) B4 Female 1450 2013 Spuium
20Ky Prosidonw- Intermal Medicne (A) B4 Female 12405523013 Throal swakbs
el L Prosidow Intermal Medicne (A) BT Thotale 100520013 Lpuwinm
2001 Prosidow Intermal Medicne (B) a8 hotale 290052013 =

200k Prosidow Intermal Medicne (B) T Thotale 03022013 Recial Swab
2002 Prrosid o Tritesrmal Modicne (B) T hiale 1922013 Spauturn
1916 Prosidow Intermal Medicne (B) B4 hotale (112012 Lpuium
N3 Prosidow Intermal Medicne (B) @1 Female (R0 2013 Lpuwinm
M2 Prrosid o Tritesrmal Modicmne (O ¥ hiale (/02013 Spauturn
200 Prosid o TIntermal Medicine () T Ferrale 1632013 Tomgue swab
1903 Prosid oo Intermal Modicne—ICL 54 hotale 24082012 Lpuium
1902 Prosid o Intermal Madicne—IC LT o htale 215082012 Spuitum
19001 Prosid oo Intermal Modicne—ICL B2 hotale 154082012 Lpuium
1997 Prosid oo e L] hotale 2150052013 Lpuium
139 Prrosad o T 73 Ferruale 1290652012 SPEGT
1840 Prrosad oo U By Ferruale 190620012 Sputum
1836 Prrosad o Surgery 63 hotale 23052012 Wiouned sweals
1837 Prrosad oo Surmery BS Ferruale 25052012 Waound sweals
1914 Pros o Imfectias [hseses a9 Motale 02 N2 Bpuwm
2HNE Prosidow Infectious [hsesses T2 hotale OS052013 Spuium
216 Prrosad oo AN i hotale 1R 2003 Sputum
217 FPromidjowv AN 27 Mlake 23713 Spuinm
19495 FPromidjowv Ol pusit benl 50 Mlake 10600 72013 Spuinm
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SErain Hospital SERECES Pullsotype s allede S P e SeEafUIETICE Typee
o2 T O Ty O T SOOIy | 1> 1 Py = ST |
2022 Prostdjow o ok ki b -] 1 o~ e L P 1
E=Ta b Prostd)ow o sobcoarkai b -] a1 o= Jer-] =W
1915 Prostdjow o soabcoror ki > 1 o= o] ST
1O Prostejow o soakcoror ki > 1 [~ -] ST
18ST Prosta)ow o sofomerr ki 1= a [ w far sSTa
1\ ProsTejow o sobcorarkai > a1 s a2 ST
18> Prostdjow o ok ki b -] 1 o~ e ST
20 Prosté]ow o sk ki 1> . [l a1 STa
DS Prostd)ow o sobcoarkai b -] a1 o= Jor-] =W
=t Prosté]ow o sk i 1= . [l a1 STa
i el Prosta)ow o sofomerr ko 1= a Lol w far sSTa
20 Prosta)ow o sofomerr ki 1= a [ w far STa
2o PriosTe] o o sofomerer i 1= a [l e Jar-1 STa
207 Prosté]ow o sk ki 1> . [l a1 sSTa
1916 Prostdjow o ok ki - 1 o~ e ST
LB Prostd)ow o sobcoarkai b a1 o= Jor-1 =W
ot a Prosté]ow o sokcorer i - . [l a1 STa
oo Prosta)ow o sofomerr ko T a [ w far- sSTa
2D Prosta)ow o sofomerr ki 4 a [ w far- sSTa
2 PriosTe] o o sofomerer i 4 a [l e Jar-1 STa
= - : i - 1 [ s ] = P R
1917 M T LI TN C LIS S 18 Chlla Do Eon
L= D=2 Ol rTE L o rracfoviarticnrs a b = ChRfa O ST
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A/I2 o FTe L o rracfovaticLrs 5 1S [= N W e ] ST
1OS Prosté]ow o sk ki 0 . [l a1 STa
1998 Prostdjow o sofomerr ko Lo a Lo w far-1 =T4a
2aMRG Prosté]ow o sk ki 0 . [l a1 STa
i ta b Prosta)ow o sofomerr ko Lo a [ w far- sSTa
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a kmenu Cronobacter spp.

T

r Isolation ste: Sputum=54.9%

: SDCCES C. sakazakii =64.7% Patient age: 60-74 =33.3% Isolation ste Throat swab =23.55%
Patient age: > 70=29.4% lsolation site: Stool =3.95%

Patient age: < 6=17.7% Isolation site' Wound swab =3.95%
jent age: . Isolation ste: Cannula =1.95%
Patent age: 19-59=9.8% Isolation ste: Nose swab =1.95%
Isolation ste Rectal swab =1.95%
isolation stte: SOC =1.95%

Isolation stte: SPEG =1.95%

Isolation ste Tongue swab =1.95%
Isolation ste SC urine =1.95%

SDCCQSI C. malonaticus=33.4%

Species. C. muytjensii =1.9%




"~ Rezistence k ATB
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‘stence k ATB

« QObecné citlive < nez ostatni enterobakterie.

* V posledni dobée rezistence na

* V roce 1980 byly vsSechny testované kmeny na ampicilin
citlive.

* V roce 2001 popsana zvysena prevalenci produkce

* Popsano také pét pripadu infekce Cronobacter spp., kdy
kmeny byly rezistentni vuci ampicilinu a vétsinu

* Retrospektivne bylo zjistéeno, ze dveé umrti ve Francii v roce
1994 byly zpusobeny producenty Sirokospektrych B-
laktamaz ( ).
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Virulence

Mohou invacdovat intestinalni bunky, replikovat se v makrofazich a

WHO popsalo jasnou epidemiologickou souvislost u kronobakterii a
salmonel, prave pfri vyvolani meningiticl.

Pfi praniku hematoencefalickou bariérou se uplathuji ompA a ompX
povrchoveé proteiny. Nicméne mechanismus destrukce neurobunek
zustava neznamy.

“rodukece enterotoxint, hemolyzinl, termostatickych endotoxinda.
C. sakazakii je unikatni v ramci rodu Cronobacter svou schopnosti
utilizovat kyselinu sialovou, coz muze mit klinickou signifikanci.
Dano evoluCni adaptaci na nového hostitele, jelikoz kys. sialova se
vyskytuje napf. v matefském miéce.

Je soucasti poCatecCni kojenecke stravy - nutnost pro spravny vyvoj
mozku.
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‘ory virulence

* Flagellin gene (fliC)

* hemolysin gene (hly),
 siderophore-interacting protein gene (sip);
« plasminogen gene (cpa),

e outer membrane protein gene (ompA),

* Invasin/intimin gene (inv),

* autotransporter gene (aut).
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, hly, cpa genu u C. sakazakii (n=25).
sec ly pozitivni na ompA and fliC geny.




enu u C. malonaticus (n=11). VSechny
na ompaA, sip, hly a fliC geny. Vsechny
f yly negativni na cpa gen.

inv

(8)
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T zavery

« Cronobacter spp. pfitomen v ruznych
— cerstvych i susenych
* Velmi rizikove pro
— Novorozenci
— VySSi vekove skupiny
* Byla pozorovana

popsana zavislost na a
pacientu

« Zajimavosti je temer kompletni shoda mezi
typizaci O-antigenu a MLST analyzou

21
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