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Indsendte versus indberettede DEC grupper
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Registrerede antal tilfaelde af DEC
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Muligt antal tilfaelde af DEC; 2012-2015
Ekstrapolerede tal
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Enteropatogene bakterier:
Udviklingen | Danmark 1980- 2015

Campylobacter Salmonella
Yersinia enterocolitica — Shigella
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Enteropatogene bakterier:
Udviklingen i Danmark 1980- 2015

DEC = Diarréfremkaldende E. coli
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Smitsomme sygdomme
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Anmeldelse af smitsomme
sygdomme

Smitsomme sygdomme hos bam
Coronavirus - MERS-CoV - SARS
Ebolavirus sygdom

Fl&t og Borrelia

Fnat

Hepatitis (leverbetsendelse)

HIV og AIDS

Influenza

Klamydia

Lus

Lussingesyge - parvovirus

MManinnok ok evnddam

VTEC

Opdateret 11. september 2015

VWTEG er en saerlig coli-bakterie, der kan forarsage diamé (ofte med blod i
afferingen). Infektioner med visse VTEC-bakterier kan ledsages af en sazrlig
sygdom, haamolytisk-ursemisk syndrom (HUS), som er en alvorlig tilstand med
bl.a. nyresvigt. HUS forekommer isaer hos bern efter mavetarm-infaktion med
visse typer VTEG. VTEG er i reglen en fedevarebdren infektion, men smitte kan
0gsa ses ved direkie kontakt til dyr, fra forurenet vand eller som person-til-
person smitte.

Tilfaslde af VTEC er forbundet med saerlige skaarpede forholdsregler, og VTEC,
herunder HUS, er anmeldelsespligtig. Laes mere:

Sundhedsstyrelsens retningslinjer for hdndtering af HUS og VTEC

Vejledning om smitsomme sygdomme hos bern og unge, 2011

Symptomer pd VTEC-infektion daskker et spekirum fra kortvarig, ublodig
diarré, over svaer blodig diarré med voldsomme mavesmerter til alvorlige
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Sygdomstilfaelde med
sandsynlig smitte fra kebab-
restauranter

21. januar 2015




10. september 2015

Sﬁndhedsstyrelsen

Danish Health and Medicines Authority

Retningslinjer for handtering af hzemolytisk uraemisk syndrom
(HUS) og verocytotoxinproducerende E. Coli (VTEC)

VTEC kan opdeles 1 henhold til O gruppe/serotype. toksintype samt andre viru-
lenstaktorer. De hyppigst forekommende O grupper 1 Danmark er 026, O103,
O117, 0145, 0146 og O157 — tilsammen udgor de 64 % af de verocytotoksin-
producerende E. coli. Sandsynligheden for, at en infektion kompliceres med
HUS er primeert bestemt af virulensprofilen, og Statens Serum Institut udforer
lobende risikovurdering af specifikke VTEC stammers association til HUS. En
opdateret oversigt over HUS-associerede VTEC findes pa Statens Serum Insti-
tuts hijemmeside:
http://www.ss1.dk/Service/Svedomsleksikon/H/Haemolvtisk%20uraemisk%20s
yndrom.aspx
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Forside * Sygdomeleksikon * H » Hzemolytisk ureemisk syndrom

880

Sog i Sygdomsleksikon
Haemolytisk uraamisk syndrom (80
Ha=molytisk ureemisk syndrom (HUS) er en alvorlig sygdomstilstand, der er karakteriseret ved akut 509
nedsat nyrefunktion, fragmentering af de rode blodlegemer og fald i antallet af blodplader.
I de fleste tilfeelde opstdr HUS som en komplikation i forbindelse med en bakteriel mave-tarminfektion - ofte med blodig diarré. Relateret indhold

HUS ses iszer hos bern med wvisse typer af verocytotoksin/Shiga toksin producerende Escherichia coli (WVTEC/STEC) infektion.
sndre faktorer kan ogsd medvirke til at udlgse HUS, herunder infektion med visse virustyper og brug af visse typer af medicin.
E. coli-infektion
antallet af tilfzelde af HUS ligger typisk mellem 2-7 om dret, men har vasret oppe pa 12-16 tilf=lde i forbindelse med
fedevarebérne udbrud med VTEC; se EPI-nyt 27-33, 2011; og EPI-nyt 45, 2012,

Aktuelle EPI-nyt

Se overvagningsdata for VTEC - HUS i Danmark.

Mye retningslinjer fra

Efter vtk subtypning er felgende virulensprofiler associeret til HUS (HUSEC):

1. vix2s vanset andre virulensgener
2. vix2d uanset andre virulensgener

Der skelnes i mellem det virulensprofil, som umiddelbart udferes pé de fleste klinisk mikrobiclogiske
afdelinger (KMA'er) og den efterfelgende vix subtypning, der foretages pa nogle KMA'er og pa 551, Ved
primaer pavisning af vix2, uanset andre gener, er der en MULIG klinisk relevant association til HUS (HUSEC)
og svar gives som sadan, indtil der er foretaget vt subtypning.

Efter vtx subtypning er felgende virulensprofiler associeret til HUS (HUSEC):

1. witx23 uanset andre virulensgener
2. vixZ2d uanset andre virulensgener

Meldepligt




Real-Time overvagning af
VTEC vhs WGS

Real-Time Whole-Genome Sequencing for Routine Typing,
Surveillance, and Outbreak Detection of Verotoxigenic Escherichia coli

Eatring Grimsinap Joansan,“ Flamming Schostr,” Ok Lund,” Hanrk Hasman," Rolf 5 Kaas,™" Eva ML Nislon,” Frank M. Agrestrup™
Firtiomal P rmife, Do e arel Microbial Girmoemic, Tehmical Univeruiy of Denmark, omarss L sy, Denrmadk. Oepariswen: of Microbiclooy
ard Rlree Cosrol, S e imif o, Coprebagm, Denmad® Ceser b Seboral toqueser Anahai, Drparizens of Sy, Biokogy, Trchneal Univendy of
Coenmark, Ganorsy L sncty, Denmade

Fast and acourate identification and typing of pathogens are essenial for effective survetllance and catbreak detection. The oor-
rent rooting procedure i based on o variety of lechmi ,m the procedure laborions, Bme-oomsoming, and expensve.
with Irl'mlt-;ennm: sequencing (WiGE] I:-et:nmlng :h:ln;r. 1t has hoge potential in both diagnostics and mnl1:&m= survelllance.
The atm of this study was to perform a real-time evalnation of WGS for rewtine typing and soreelllance of verecyintox n-prodoc-
ing; Eschericiia call (VTEC). In Denmark, the Sialens Serum Instifot (551} routinely recelves all suspedied VTEC isolates. During
a 7-week period in the fall of 2012, all iIncoming Isolaies were concurrently sobjected 1o WGS nsing lenTorrent PGM. Real-fime
bioinformatics amabysis was performed wq_mhm{mqmmlmﬂmdog.uql fior species delermination, molileoms
mn:m:ﬂrp-el'_ulb‘r]q In Lndd-d.ﬂ'nnnluomnl' relationship, and a specific VirnlenceFinder for delection of E
virmlence penes was- ng:pedupn'lufﬂnsl y. I total, 46 sus 'r'TBEI.lcﬁI.u were characierized in parallel during
the study. VirulenceRmder proved snccessful in detecting virlence genes included in roatine typing, exphicitly verocyioloxin |
{waxil), verecyintexin 2 {vex), and intimin (eas}, and also detecied additional virulence genes. VirnlenceFinder is also a robust
methed for esdgning verocytetoxin (vex) sobtypes. & real-time dustering of isolales in sgreement with the epldemiclogy was
establiched from WGS, enabling discriminaiion between sporadic and outbreak Isolates. Orverall, WGS typing prodoced resalis
fasber aned o & bower cosd Ehan the current rootine. Therefore, W

whes. This appreach may also be applied to typing and sorvelllance

BJCI:rlﬂ pathogens still poss 3 major threat o public health,
and In order tn Hm® their spread and prevent Infecticns di-
ease catbreaks, accarate and rapid disgnostics and cassification
of isolates are of great tmportance. In coment routine practicr,
isolation and identification are mestly performed at dinicl mi
crebiological laboratories, and werification and further character.
tration are performed for 2 few selected pattogens at national, or
regioral, reference [zboralorics, wsing 2 wariety of species- spmﬁ.
methods. Typing and sarveiance of bacterial pathogens rely
mainly on well -established, standardized ptrzml'rplc and miclec.
ralar typing metiods, sack as serotyping and pulsad-fiekd el dec
trophonasis (FFGE) {1, 21 However, io obtain sufficient discrim
tration between iclates, ® & fypiclly necesary to mmbine
typing results from seweral different typing tachmiquas, both phie

motyplc and genotypic. As a resalt, It Is hborioas, time-corsum
Trg, and expensive bo perform proger typing for survelllance and
ook detection.

Asthe met of whole-genome seqaencing (WGE) Bas decreased
and benchinp sequencing machings erable fast bomaroand, & has
become Increasingly attractive for wse in routine dlagnostics and
typing, and the approach has aiready been frand wsefal in retro.
specttve cutbreak treestigabions (3, 41

Althoegh WGS prosides detalied Information that will, in the
a1y, mable dagnostics and typing solely on the basis of the fa
fmres in the hactertal genome, & is 2 chalienge tn defineand extrac
thea rlate information from the large amount of noe
data ﬁrﬁ generated. Thos, o fciliaze .Ep m:rwcs“:ﬂtﬁor
Toutine dugmsu-: TLn‘, and survedllance, 1t Is impartant that
the sequence data can be zatomaticlly and quickly comveried to
chm\:'_‘\' rebovant Information taa2 can be casthe tnterprcted by
pasicars and pblic health prfssionals with Bmited bisindor.

Moy A4 Vobere 57 S §

kool of Dl Micrcivkey  pu 1501- 1510

L] alternative lo tonal Eirate-
o?plngl.mpum rnative o coaventional typing

matics skills. To achieve i, the Center for Genomic Epidemiol
ogy {CGE) provides pablic, nser- friendly web-foels for rapid kan
dling of WS data and extraction of relevant information, efal
for diagnostics, sarveiliamce, and catbreak nvestigations: for the
global medical scciety (www.genomicepidemiology.crgh.

In this smdy, 25 2 proof of concept, we demonstrale e nseful
ness of WS for roating typing, surveilance, and cutbreak detec
tion of vercytetoxin-prodacing Fscherichiz b (¥TEC) infac
tions in Denmark. ¥TEC, alo known 2 Shigs ioxin-prododng E
wlii (STECK, & 2 gesirointestingl patbogen, whick s typically
spread by ingestion of contaminated food o water or person-to
person contact Rapkd and relable dagnostics and detection of
onthrek chosters are of nimost tmportance for motrol ¥TEC
Infirtions cxmse bloody diarthia and in some ses Boemolytic
aremi syndrome{HUS), which s camderirad by hdnﬂ'flll‘um
thrombocytopenta, and micreangiopathic I'u:mul'rtlrmzmh and
cam be fatal to young children. WTEC pathogenicity is fact
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COMMENTARY
Journaks.Ashong

Whole-Genome Sequencing Data for Serotyping Escherichia coli—It’s
Time for a Change!

Claire Jenkins

Gastrointestinal Bacteria Reference Unit, Public Health England, London, United Kingdom

The accessibility of whole-genome sequencing (WGS) presents the opportunity for national reference laboratories to provide a
state-of-the-art public health surveillance service. The replacement of traditional serology-based typing of Escherichia coli by
WGS is supported by user-friendly, freely available data analysis Web tools. An article in this issue of the Journal of Clinical Mi-
crobiology (K. G. Joensen, A. M. M. Tetzschner, A. Iguchi, F. M. Aarestrup, and F. Scheutz, ] Clin Microbiol, 53:2410-2426, 2015,
http://dx.doi.org/10.1128/JCM.00008-15) describes SerotypeFinder, an essential guide to serotyping E. coli in the 21st century.
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My metode til at typebestemme colibaktener

800

Ny metode til at typebestemme
colibakterier

Forskning

19, august 2015

Forskere fra S5I har udviklet en ny metode, der kan bruges til
at type colibakterier. Metoden er udviklet under hensyn til, at
information om typer af colibakterier fortsat kan udveksles
internationalt, uanset om man bruger traditionelle
typningsmetoder eller den ny metode med
helgenomsekvensering.

Den traditionelle metode til at typebestemme colibakterier er bade
langsommelig og dyr. Eftersom helgenomsekvensering er blevet billigere de
seneste ar, er det oplagt at bruge metoeden til typning af colibakterier. Nar man
laver helgenomsekvensering, far man i lgbet af et par dage en stor masngde
information om hele bakteriens genom. Og informationermne kommer 1 et helt
andet sprog, end det man har brugt verden over i de sidste 70 &r.

Mu har forskere fra Statens Serum Institut offentliggjort et online redskab til
brug ved helgenomsekvensenng af colibakterier, som geres tilgsenaeligt for alle

laboratorier verden over. Redskabet, SerotypeFinder og forskningen bag det er
praesenteret | det videnskabelige tidsskrift Journal of Clinical Microbiology (JCM).

Ordbog og vejviser til internationalt samarbejde

English [ Sag —

Produkter

Seg i Forskningsnyt:
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Relateret indhold

Mationalt WHO Referencelaboratonum
for Escherichia og Klebsiella

Kontakt

Mikrobiologi & Infektionskontrol
WHO Collaborating Centre for
Reference and Research on
E=cherichia and Klebsiella
Flemming Scheutz

Tif.: 3268 3334
Fax: 3268 3231
fsc@ssi.dk

Sygdomsleksikon

E. coli-infektion
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Escherichia coli O-Genotyping PCR: a Comprehensive and Practical
Platform for Molecular O Serogrouping

Atsushi Iguchi,® Sunao lyoda,” Kazuko Seto,”® Tomoko Morita-Ishihara,® Flemming Scheutz,®® Makoto Ohnishi,® Pathogenic E. coli
Working Group in Japan

Department of Animal and Grassland Sciences, Faculty of Agriculture, University of Miyazaki, Miyazaki, Japan®; Department of Bacteriology |, National Institute of
Infectious Diseases, Tokyo, Japan®, Division of Bactericlogy, Osaka Prefectural Institute of Public Health, Osaka, Japan®; Department of Microbiology Infection Contral,
Statens Serum Institut, Copenhagen, Denmark®; WHO Collaborating Centre for Reference and Research on Escherichia and Klebsiella, Statens Serum Institut,
Copenhagen, Denmark®

The O serogrouping of pathogenic Escherichia coli is a standard method for subtyping strains for epidemiological studies and
enhancing phvlogenetic studies. In particular, the identification of strains of the same O serogroup is essential in outbreak inves-

E. coli O-Genotyping PCR System

Lhs
TR LR -

Gel-1 Gel-2 Gel-3 Gel-4 Gel-5 Gel-f Gel-7

FIG 1 Gel images of 162 PCR products ranging from 132 bp (Ogl45) to 1,253 bp (Og9). The 162 primer pairs were designed to identify or classify specific E. coli
O serogroups. Seven gel images were placed in series, and 100-bp DNA ladders were placed at each end.



Atsushi’s tre relevante mPCR
til O gruppering = 53% af VTEC
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Forste testkarsel med enkeltprimere

DNA 0145 0121 026 0157 O0O111 0103 0146 091 neg DNA




Sidste testkgrsel med mPCR

Mangler:

0103
0146

0g
091

O111
0157

026 0121

0145
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Nye muligheder for O gruppering

Hvis | kun har DNA

— dvs ingen dyrkning —
kan | indsende DNA
Det kan:

* VIX subtypes

* O grupperes for de mest
almindelige O grupper



Workflow — udbrudsdetektion
Q—’
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’ MLST
< nomenklatur 6. L

ssi-snp-pipeline at
github.com/PHWGS




Multi Locus Sequence Typing
= MLST typer (>10 med serotype)

=11 = 0157:H7
/ = 17 = 0103:H2
= 753 = 027:H30
21 = 026:H11
= 504 = 0117:K1:H7

= 738 = 0146:28
m 10 Meget forskellige

MLST typer

m 33 = 091:H14
m 25 = 0128:H2
m 583
m 1819
m 20
=13
m 342
29
3101
m 722
= 200
m 300
m 2 stk af hver
1 af hver
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VTEC udbrud med SNP i 2015 k==

10 “genom klynger”!l (Genomic clusters)
« 2-3 personer i hvert udbrud

e 4 nstitutionsudbrud
e 2 familieudbrud
* 4 spredt over tid og sted

Alle interviewet
Ingen kilder (1 tilfeelde dog relateret til kebab udbruddet

Serotyper:

« O157:H7 (5)
« O103:H2 (2)
 026:H11 (2)
« 0128:H2 (1)



VTEC er lgbende O:H serotypet
| hele 2015

116 isolater typet:

« 33 uden feenotype; kun WGS
« 8 kun faenotype
« ~85 bade faenotype og WGS

Diskrepanser:

- 1H

« 20

« 29 ubeveegelige har faet en H type

Ny viden:
« 091:H14 (ST 33)
* Nye varianter af 040



STATUS per i gar

Indsendte isolater (314) til helgenom-
Antal sekvensering (WGS); heraf 95 ogsa faenotypet

200
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NA negativ AEEC eae EAEC astA EPEC VTEC

B WGS'et ®WWGS & FEANOTYPET



VTEC serotypning

e 249 |solater WGS’et
« Heraf var 31 sekundeaere isolater

8 Oru isolater kunne O grupperes:
O43:H2 2
O91:H14 4
0O128H2 1
Ol174:H8 1

3 Oru isolater kunne ikke O grupperes:
O--H4 1
O--H7 2

38 H- (ubeveegelige) har faet en H type



VTEC genotypning

100 isolater WGS’et & dot blottet
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WGS eae
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40
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W eae negative M eae positive

%
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VTEC genotypning
99 isolater WGS’et & faenotypet

WGS Haemolysin ehxA
60
60
50
40

30

20
10

5
H -

? 100% 99%

10

B Negative MENt.



VTEC genotypning

118 isolater eae (100%) og tir = LEE gener

Antal af KEY
120 100; 116
100
80
60
40

20

0

WGS_eae h ¢ tir

Total

98; 1

99: 1

H Total




Konklusion

SNP analyser af identiske MLST typer
finder sma (og flere) genetiske klynger,
som undersgges ved interview

Disse ser ofte ud til at repraesentere
person-til person smitte

| kombination med andre WGS-typnings
veerktgjer, kan E. coli O:H serotypes
udelukkende vha WGS-data

WGS er billigere, (hurtigere) og bedre
end konventionel typning

INSTITUT
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”The lab”
é SPECIEL TAK TIL:
' CDC, Atlanta, USA
Susanne Pia Mgller Christian Vraby
Jespersen Hansen Pedersen

Eva Mgller Nielsen
(The boss)

\

Katrine G. Joensen : ;\ .
(ERenfics L) Flemming Scheutz Atsushi Iguchi

Miyazaki University
Japan

Anna Maria Malberg
Tetzschner

(more hard work) Eva Litrup

(BioNumerics)




