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+» ESBL producerende E. coli fra blodinfektioner (2014 -2018)

245+ 275+ 312 + 337 + ~331 = ~1500 genomer

+» ESBL producerende K. pneumoniae fra blodinfektioner (2018)

~70-100 genomer

» CPO fra screeninger og infektioner - inklusiv blod (2014-2018)

~50 genomer fra blod (Acinetobacter, Citrobacter, Enterobacter, Escherichia, Klebsiella, Pseudomonas)

» VRE fra infektioner - inklusiv blod (2015-2018)

~150 genomer fra blod




STATENS

ESBL 2014 - 2015 SERUM [

» In 2014, 245 ESBL/pAmpC and carbapenemase producing E. coli were found

» In 2015, 280 ESBL/pAmpC and carbapenemase producing E. coli were found

Distribution of ESBL and Carbapenemase producing E. coli from bloodstream infections

DANMAP 2014 DANMAP 2015
Region Numbers Numbers
The Capital Region of Denmark 110 121
The Zealand Region 27 14
Region of Southern Denmark 43 45
Central Denmark Region 43 59
North Denmark Region 22 41

Total Numbers 245 280
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ESBL 2015 — GENE DISTRIBUTION e

CTX-M-55

ESBL enzymes and Carbapenemases detected in E. coli from
bloodstream infections

CTX-M-27

DANMAP 2014 DANMAP 2015 CTX-M-101

Enzyme Number % Number %
CTX-M-1 10 4% 7 2%
CTX-M-141 38 15% 34 12% CTX-M-14
CTX-M-14b 5 2% 6 2%
CTX-M-151 121 48% 141 49%
CTX-M-241 1 0% 5 2%
CTX-M-271 25 10% 33 11%
CTX-M-551 8 3% 14 5%
CTX-M-101 12 5% 15 5%
CMY-21 10 4% 6 2%
Other CMY variantst 4 2% 11 4%
Other ESBL enzymes 16 6% 15 5%
OXA-48-group? 3 1% 3 1%

1In some isolates more than one enzyme was detected in 2015

CTX-M-15




ESBL 2015 — MLST DISTRIBUTION e

Distribution of MLSTs in E. coli from bloodstream

DANMAP 2014

infections

MLST Numbers
ST131 124
ST38 18
ST405 13
ST410 4
ST69 10
ST648 7
ST12 5
ST10 0
ST1193 2
Other STs? 62
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ESBL 2015 — MLST AND GENE CORRELATION
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blaSHV-12
® blaDHA-1, blaSHV-12
m blaCTX-M-8
m blaCTX-M-55
mblaCTX-M-3
m blaCTX-M-27
H blaCTX-M-24, blaOXA-48
m blaCTX-M-24
mblaCTX-M-2
m blaCTX-M-15, blaDHA-1
m blaCTX-M-15
m blaCTX-M-14b
m blaCTX-M-14, blaDHA-1
m blaCTX-M-14, blaCTX-M-55
mblaCTX-M-14
m blaCTX-M-104
m blaCTX-M-101
mblaCTX-M-1
HblaCMY-62
mblaCMY-48
mblaCMY-42, blaCTX-M-27
EblaCMY-42
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ESBL 2014 + 2015

INSTITUT

Journal of
J Antimicrob Chemother Antlm ICI’ObIGl
doi10.1093/jac/dkx092 Chemotherupy

WGS-based surveillance of third-generation cephalosporin-resistant
Escherichia coli from bloodstream infections in Denmark

Louise Roer™*, Frank Hansen?, Martin Christen Frglund Thomsen?, Jenny Dahl Knudsen?,
Dennis Schrgder Hansen“, Mikala Wang?®, Jurgita Samulioniené®, Ulrik Stenz Justesen’, Bent L. Rader?®,
Helga Sch umacher?®, Claus @stergaurdg, Leif Percival Andersen??, Esad Dzujicn, Turid Snekloth Sﬁnderguurdu,
Marc Stegger’, Anette M. Hammerum®* and Henrik Hasman*

IDepartment of Bacteria, Parasites and Fungi, Statens Serum Institut, Copenhagen, Denmark; Department of Systems Biology,
Technical University of Denmark, Kgs Lyngby, Denmark; *Department of Clinical Microbiology, Hvidovre University Hospital, Hvidovre,
Denmark; “Department of Clinical Microbiology, Herlev and Gentofte Hospital, Herlev, Denmark; *Department of Clinical Microbiology,

Aarhus University Hospital, Aarhus, Denmark; ®Department of Clinical Microbiology, Aalborg University Hospital, Aalborg, Denmark;
’Department of Clinical Microbiology, Odense University Hospital, Odense, Denmark; Department of Clinical Microbiology, Slagelse
Hospital, Slagelse, Denmark; °Department of Clinical Microbiology, Lillebaelt Hospital, Vejle, Denmark; *°Department of Clinical
Microbiology, Rigshospitalet, Copenhagen, Denmark; **Department of Clinical Microbiology, Hospital South West Jutland, Esbjerg,
Denmark; ’Department of Clinical Microbiology, Viborg Regional Hospital, Viborg, Denmark

*Corresponding author. Tel: +45-3268-8452; Fax: +45-3268-3231; E-mail: loro@ssi.dk

Received 27 January 2017; returned 20 February 2017; revised 27 February 2017; accepted 27 February 2017




3GC-R ENZYMES 2014-2015

Table 1. Distribution of Extended-Spectrum Beta-Lactamase- and AmpC Enzymes in the
552 Third-Generation Cephalosporin-Resistant Escherichia coli isolates

Phenotype Number of Isolates | % of Isolates | Number of ST131 | % of ST131
491 258

ESBL 89 % 100% 82% i 2009
CTX-M-15 261 50 % 155 60 % |

R = I e = significant fald (p = 0.000001)
B CcTX-M-27 57 11 % 47 18 %
B CcTX-M-101 27 5% 27 10 %
B CTX-M-55 23 4% 3 1%
B cTxX-M-1 16 3% 4 1%
B CTX-M-14b 11 2%
B Cc7X-M-3 8 2% 1 <1%
B sHV-12 7 1%
B CTX-M-24 6 1% 2 <1%
B CTX-M-65 2 <1%
B c7xX-M-8 2 <1%
B CTX-M-104 1 <1%
B CTX-M-174 1 <1% 1 <1%
B CTX-M-2 1 <1%
B Ev-12 1 <1% 1 <1%
B =Vv-36 1 <1%
L EVEEE 1 <1%
| pAmpC | 34 6%
B Ccviy-2 18 4 %
B cviy-42 10 2%
B DHAl 3 <1%
B cviv-131 1 <1%
B CcMvY-60 1 <1%
B cviy-62 1 <1%
| CARBA | 5 1%
B OxA-181 3 <1%
I OxA-48 2 <1%
34 6 %

2 In some isolates more than one enzyme was detected.



Region

D The Capital Region of Denmark
[ Central Denmark Region
] The North Denmark Region

I The Region of Southern Denmark

[ Region Zealand

MLST 1
[l st10 [ ST3666
[l sT104 [] sT372
[] sT1139 [ sT38
[l sT1163 [] sT393
I sT117 [ ST39%4

[ st1177 [ sT3995
[ sT1193 [] sT405
[ st1196 ] sT410
[ st12 [ sT421
[ st1236 | sT44
[0 st1248 [ sT443
W st127 [l sT448
[]sT131 [ ] sT450
[l st135 |l sT453
[ sT141 [ ] sT457
[] st1s6 [l ST500

[l st162 [ ] sT5027

[]stie7 | sT538

[l sti706 [ sT550

[]sti722 [ ss8
[l sT2003 [ ] sT5824
[]st205 | sT59
[] sT209 [ sT602

[l sT2178 [7] ST603
[ st2253 | sTe17
[ s123 [ ] sTe24
[l s12509 [ STe36
[] sT2522 [ sTe41
[l sT3014 [ ] STe4s
[] st3057 | sTe9
W st315  [] sT73
[ sta177 | sT744
[l st3268 [ ] sTss
[ sta2s5 | sT90
[ sta45s | sT93
[ sta40 | sT95

[] st354 [ sto77

' Non-ST131 PNOs ‘

I PnO-1
I PnO-2
[ PnO-3
I PNO-4
I PNO-5
[ PNO-6
Il PNO-7

\ I PNO-8 /

ESBL/pAmpC Enzymes

[] cmy-2

[] cMY-2,CTX-M-14
[ cMY-2, CTX-M-15, OXA-181
] cMy-2, CTX-M-55
Il cMY-2, OXA-181

I cmv-42

I cMY-42, CTX-M-27
I cwmv-60

Il cmv-62

[ cTx-m-1

I cTx-m-101

B cTx-m-104

[] cTx-M-14

Il CTX-M-14, CTX-M-15
Bl CTX-M-14, CTX-M-55
[] CTX-M-14, DHA-1
W cTx-M-14b

[l CTX-M-14b, CTX-M-15
] cTx-m-15

Il CTX-M-15, DHA-1
W cTx-Mm-2

[ ] cTx-M-24

W cTx-m-27

B cTx-m-174

] ctx-m-3

W cTX-M-55

Il cTx-Mm-65

I cTx-m-8

Il oxa-4s

[[] OxA-48, CTX-M-24
Il sHv-12

[] SHV-12, DHA-1

W TEM-12

[] TEM-36, CMY-131
[ VEB-1, CTX-M-15




ST131 Alene (2014 og 2015)

Region

[] The Capital

Region of Denmark

. Central Denmark Region
] The North Denmark Region

. The Region of Southern Denmark

B Region Zealand

|

ST131 PNOs | MLST 2

[ PnO-9 | [T sT43

B Pno-10 | ] sT506

[ Pno-11 | [ sT566

B Pno-12 | i sT9

I PNO-13

I PNO-14

B PNO-15

ESBL Enzymes fimH sub-type
B ctx-m-101 [ fimH22

[ ] ctxm-14 [T fimH27
Il ctx-Mm-27 I fimH30
Il TEm-12 B fimH30-like
[ ] cTx-m-3 B imH35
W cx-ms5 [ fimH41
B ctx-m-174 [ fimH89
[] ctx-m-1 B fimH99
[] cTX-M-15

[ ] CTX-M-24

-




ESBL FORDELT PA REGIONER (2014-2017)
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ESBL — LINK IMELLEM DYR OG MENNESKER?  struv
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1) Samme kloner (og plasmider) i forskelige reservoirs

- ST131 med blaCMY-2 fra Kyllinger, kyllingekad (Europa) og blodinfektioner (DK). JAC

2) Samme plasmider (i forskelige kloner) i forskellige reservoirs

blaCTX-M-1 pa Incll (ST3 og ST7) Kyllinger, svin, kad (WW) og blodinfektioner (DK)

.lg

=

-

MinlON reads

(Long) -

(high error rate)

MinlON assembly
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+» ESBL producerende E. coli fra blodinfektioner (2014 -2018)

245+ 275+ 312 + 337 + ~331 = ~1500 genomer

+» ESBL producerende K. pneumoniae fra blodinfektioner (2018)

~100 genomer

» CPO fra screeninger og infektioner - inklusiv blod (2014-2018)

~50 genomer fra blod (Acinetobacter, Citrobacter, Enterobacter, Escherichia, Klebsiella, Pseudomonas)

» VRE fra infektioner - inklusiv blod (2015-2018)

~150 genomer fra blod
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ESBL KLEBSIELLA PNEUMONIAE - cgMLST serum [REF
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Fortsaettelse falger i 2019....
...fra Sanne Grgnvall Kjaer Hansen (OUH)




STATENS [

ESBL bacterieemi humant - konklusion _serum PN

» Mange forskellige enzymer (dog primeert CTX-M-15)

» Mange Sekvens typer (men ST131 i1 50% af tilfseldene)

» Ogsa sma udbrud i flere tilfeelde

» Samme type ESBL-producerende E. coli kan findes hos patienterne efter
mere end 12 maneder

» | enkelte tilfeelde ses link | imellem dyr/fadevarer og humane
blodinfektioner. Disse kan bade veere klon- og plasmid-relaterede.

» Massere af spaendende data...hvis nogen har lyst til at grave videre i
dem..




