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Antimicrobial agents (tonnes)

Antibiotika forbrug i Denmark 1994-2016
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Fra ESVAC rapporten

Figure 3. Sales for food-producing species, in mg/PCU, of the various veterinary antimicrobial classes,

for 30 European countries, in 2015
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Spain

Sweden
Switzerland
United Kingdom

B Others*
Fluoroquinolones

m Pleuromutilins

B Aminoglycosides

m Polymyxins

mLincosamides

m Macrolides

B Trimethoprim
Sulfonamides
Penicillins

m Tetracyclines

*Amphenicols, cephalosporins, other quinolones and other antibacterials (classified as such in the ATCvet system).
' Differences between countries can be partly explained by differences in animal demographics, in the selection of antimicrobial age

in dosage regimes, in type of data sources, and veterinarians prescribing habits and prices.
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Antibiotika forbrug til dyr i Danmark
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Antibiotikaforbrug til dyr — aandring
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Faldende forbrug til svin
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Faldende forbrug til svin
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Forbrug til fraveenningsgrise

DAPD (DADD per 1000 animals per day)
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Forbrug af colistin
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Forbrug af medicinsk zink til svin

Zink consumption (tonnes)
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Tetracyklin og ciprofloxacin resistens i
indikator E. coli
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Figure 5.1 Total consumption of systemic antimicrobial agents in humans in primary health care vs hospital care. Denmark
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. Distribution of the total consumption of antimicrobial agents in primary health care, Denmark

DANMAP 2016

Tetracyclines (JO1AA); .
10% Beta-lactamase resistant
penicillins (JO1CF); 9%

Macrolides, lincosamides
and streptogramins
(J01F); 11%

Comb. of penicillins, incl.
beta-lactamase inhib.
(JOICR); 9%

Sulfonamides and
trimethoprim (JO1E); 4%

Penicillins with extended
spectrum (JO1CA); 22% Fluoroquinolones

(JOIMA); 3%

Other antibacterials
(J01D,G,X, PO1AB); 6%

Beta-lactamase sensitive
penicillins (JO1CE); 25%

Ute Wolff S6nksen, Referencelaboratoriet for
Antibiotikaresistens og Stafylokokker



Consumption of antibiotics for systemic use (ATC group J01)
in the community, EU/EEA, 2015

B

EUROPEAN CENTRE FOR
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Figure 1. Consumption of antibiotics for systemic use in the community by antibiotic group, EU/EEA
countries, 2015 (expressed in DDD per 1 000 inhabitants and per day)

Figure 2. Consumption of antibiotics for systemic use in the community by antibiotic group, EU/EEA
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ANTIBIOTIKAFORBRUGET | DANMARK

Figure 5.1 Total consumption of systemic antimicrobial agents in humans in primary health care vs hospital care. Denmark
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Figure 5.6b. Number of prescriptions and treated Figur 5.7b. Number of treated men/women and of prescriptions per gender per
patients per 1000 inhabitants aged 0-19 in 2007 1000 nhabitants, 2007-2018
and 2016, Denmark 3 900 1
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Den Danske Handlingsplan 2017

Fordelingen af receptudskrivning pa de forskellige faggrupper/specialer

Andel af recepter indlgst i primaersektoren

|||IIIIIII DANMAP 2016

2016
2007 2008 200 SpeCIaIlty Prescriptions/ Prescriptions/ DDDs/prescription
e 1000 inhabitants user
General practitioners 391 1.8 10.7
Dentists 36 1.4 8.5
Ear/nose/throat specialists 9 1.3 9.0
Dermato-venerologists 6 1.5 29.9
Other specialists ] 1.4 11.4

All 462 2.0 10.8
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Figure 5.8 Number of pamary health care prescriptions/1000 inhabitants in Danish
municipalibes, 2016

(Nabonal average=522 prescriptons/1000 inhaditants)
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Total somatic hospital consumption (DBD) by leading groups of antimicrobial agents (J01), Denmark
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Figure 5.9. Number of bed-days and admissions in somatic hospitals, Denmark
DANMAP 2015

6 15
5
7 g
v 4 1 8
> 3
$ @
s @
E s S
. @
2 El
2 05 =
1
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
—®— Bed-days —&— Admissions

STATENS
SERUM
INSTITUT

Figure 5.9. Distribution of the total consumption of antimicrobial agents in somatic hospitals, Denmark
DANMAP 2016
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ATC

Year

Therapeutic group

group® 2007 2008®

J01 DBD Antibacterial agents for systemic use (total) 74.33 80.14

J01 DAD Antibacterial agents for systemic use (total) 306.9 328.3

2009 2010 2011 2012 2013 2014 2015 2016
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+ 36 %
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317.8 3043 3019 3227 3252 3241 313.38 310.53
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» Data modtaget fra alle klinisk mikrobiologiske afdelinger i Danmark

 De mikrobiologiske afdelingers egne fortolkninger af resistensdata
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Resistente, invasive E. coli
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STATENS !

Resistente, invasive K. pneumoniae JsERUM
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Resistente, invasive K. pneumoniae

STATENS

Pip / tazobactam

Cefuroxim

3. gen. cefalosporin
Ciprofloxacin
Gentamicin
Carbapenem
Multiresistent

Max antal testet (N)

15 %
10 %
16 %
8 %
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Specialdiagnostik, SSI



Resistente K. pneumoniae i urin serum BIR
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STATENS

Invasive E. faecium og E. faecalis seru [

Mumber of Isolates
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: . - STATENS
Resistente, invasive Enterokokker seruM PSS

INSTITUT

E. faecalis E. faecium

2007 2016 2007 2016

Ampicillin 1% 2 % 84 % 92%
Vancomycin 1% 0% 1% 7%
Linezolid - <1% - <1%

Max antal testet (N) | 511 593 284 681

Kristina Traeholt Franck, Virus & Mikrobiologisk
Specialdiagnostik, SSI



OVERVAGNING AF S/ERLIGE
RESISTENSMEKANISMER/RESISTENTE
BAKTERIER BASERET PA
HELGENOMSEKVENTERING

Anette Hammerum, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



STATENS

Kliniske VRE (2005-2016)

INSTITUT
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Distribution of the clinical VRE isolates according to the five STATENS

Danish regions, 2005-2016
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STATENS

SeqSphere (cgMLST) for E. faecium

INSTITUT

Define Project
using predefined or user-
defined typing schemas

* 12016 har vi indfgrt subtypning med SeqSphere
FASTO files from (nyt kommercielt software)

sequencer or SRA

« Sammenligning af variation i 1423 gener

Assembling
(de novo or reference)

« Kan opdele én ST type i mange Cluster typer (CT)
— « Nemt at kommunikere f.eks. CT859

Query global
Nomenclature server

« Sammenholdes med andre isolater | databasen
(ogsa internationalt)

Analyse
Phylogentic trees
Minimum spanning trees

Figure. Microbial WG5S next generation sequencing
and genome-wide gene by gene (cghMLST) analysis
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ridom
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STATENS

En dominerende cluster type seRuM [

INSTITUT

» 12016, blev de 422 vanA E. faecium isolater opdelt | 42 cluster typer
(CTs) med cgMLST

« Der var en dominerende type ST203-CT859

» 64% af vanA E. faecium isolater tilhgrte ST203-CT859 i1 2016 (51% |
2015)

Anette Hammerum, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



STATENS

Carbapenemase producerende enterobakterier (CPE)  servv

INSTITUT

63 isolater fra 59 patienter 82 isolater fra 72 patienter
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More than one isolate was included from the same patient, if the isolates belonged to different bacterial species
and/or harboured different carbapenemases

Anette Hammerum, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



Travel information for patients with Carbapenemase-producing STATENS Jeey

Enterobacteriaceae (CPE) during 2008-2016 INSTITUT
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Staphylococcus aureus - DANMAP2016

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



S. aureus national overvagning i Danmark  serum FT

» Referencelaboratoriet modtager
- S. aureus fra bakterizemier (SAB) — frivillig siden 1957
- MRSA — anmeldelsespligtigt siden nov. 2006
» Infektioner/ raske baerere, import/ hospital/ samfund/ dyrekontakt mm.

* MPCR (Stegger M, et al. CMI 2011) \ /
- spa, mecA/C, lukF-pv (PVL), scn, hsdCC398
» spa- type bestemmes (og CC)
- - undtagen husdyr MRSA CC398 / \

» Resistensbestemmelse pa (ca. 1/4 af MSSA og alle non-CC398 MRSA)

» WGS: MRSA udbrud, samt ca. 10% gvrige MRSA (SAB)

» Alt gemmes

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



S. aureus bakterieemi (SAB) overvagning , 2016 serov 72

INSTITUT

» 1981 nye tilfeelde 1 2016

- /Eldre med underliggende sygdomme (kreeft, diabetes, dialyse)
- 425 (21 %) dade indenfor 30 dage

» Stigende diversitet: 578 forskellige spa typer (28 CC grupper), 10
hyppigste udger 31%

- 22 (1,1%) havde PVL genet (6 var MRSA)
» Resistens: Penicillin 71%, fald i fusidin resistens (12%)

» 40 (2,1%) MRSA
* 6/40 (15%) dade indenfor 30 dage

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



STATENS

EARS-NET 2015 FIET

INSTITUT

&

emc Surveillance Atlas of Infectious Diseases

Antimicrobial resi Staphyle aureus Meticillin (MRSA) Resistant (R) isolates proportion 2015
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STATENS

Nye MRSA tilfaelde i Danmark, 1994-2016 SERUM [SS

» 3,550 farstegangstilfeelde
- 20 % stigning ifht. 2015
- Heraf 1,249 (35%) husdyr MRSA CC398 LA-MRSA
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STATENS

Nye MRSA tilfeelde | Danmark, 1994-2016 SERUM [

INSTITUT

» 3,550 farstegangstilfeelde
- 20 % stigning ifht. 2015
- Heraf 1,249 (35%) husdyr MRSA CC398 LA-MRSA
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STATENS

Husdyr MRSA CC398 vs. andre MRSA SERUM [

INSTITUT
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42% 39% 35%

2000 Reviderede MRSA vejledning SST
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@get screening og fund
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500 I |
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Stagnering af antallet af nye tilfeelde med Husdyr MRSA CC398

83 % af Husdyr MRSA CC398 tilfeelde havde direkte kontakt til husdyr (eller i husstand)

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og

stafylokokker, SSI 9



STATENS

MRSA infektioner SERUM

INSTITUT

MRSA-infections according to epidemiological classification, 2006-2016
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STATENS

Karakterisering af MRSA isolater, 2016 serum [

INSTITUT

» Stor diversitet: 322 spa typer
» De 10 hyppigste non-CC398 spa typer udgjorde 33% (1164 / 3350),

2016
MRSA
spa type CC group™ Mo. of cases . Mo. clausing
infections (%)
304 cce/ccs 223 69 (31)
t223 | 212 &4 (30)
t0o2 CC5 188 a8 (52)
127 1 135 56 (43)
t00as CC3 105 72(69)
019 CC30 96 B9 (72)
044 ccso 84 44 (52)
1437 59 46 30 (65)
t005 cz22 39 22 (56)
657 cca7 36 20 (58)

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



STATENS

Karakterisering af MRSA isolater, 2016 serum [

INSTITUT

» Hyppigste MRSA typer er t304 og t223, pvl negative, fa tilfeelde med
Infektioner- mange importerede tilfeelde (hhv. 35 og 43%)

2016 2015
MRSA MRSA
spa type CC group™ Mo. of cases . Mo. causing spa type CC group'! Mo. of cases No. ca.using
P— infections (%) infections (%)
1304 cce/ccs 223 69 (31) 002 0Cs 173 94 (54)
@ cczz 212 64 (30) 1127 cc1 148 75 (51)

o ocs 188 98 (52) 008 o8 122 79 (65)
t127 ol 135 58 (43) 1304 cce/ccs 112 46 (41)
t008 Cc8 105 72 (69) 1018 CC30 90 60 (67)
1019 €30 96 saz) (1223 ) 22 87 37 (43)
t044 CC80 84 44(52) 1044 Ccan 48 22 (46)
t437 CCs9 46 30 (65) 1437 CC59 44 31 (70)
t005 22 39 22 (56) 1032 Czz 40 21 (33)
t657 a7 36 20 (56) 1843 CC130 38 21 (33)

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



Husdyr-MRSA CC398 - textbox STATENS.

Husdyr MRSA CC398 | forskellige reservoirs
Human, veterineere og fadevare

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



Husdyr-MRSA CC398 - textbox STATENS [

INSTITUT

» Stigning i positive besaetninger (3% i 2008, 15% i1 2010, 68% i 2014, 88% i 2016)
» 218 Kliniske tilfeelde, 98 uden dyre kontakt
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» Antallet af LA-MRSA i personer uden dyrekontakt fortseetter med at stige- primeert i omrader
med stor teethed af svin

- SAB med husdyr MRSA CC398 findes fortrinsvis hos personer uden dyre kontakt
* 7 SAB tilfeelde (uden dyrekontakt), 1 dgdsfald
» Sygdomsbyrden er forholdsvis lav - Healthy worker effect

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



STATENS

Husdyr MRSA CC398 textbox fortsat SERUM

» Mink: 30/89 (34%) var positive for Husdyr-MRSA tansen 5&, et al. vet icrobiol. 2017
» Heste: 17/401 (4,3%) — heste assoiceret MRSA isiam et al., Front. Microbiol. 2015
» Maelkepraver: 7/236 (3%)

» Jkogrise: 6%

Figure 2. Occurence (%) of MRSA in pork, Denmark DANMAP 2016
60 1 Danish pork, Danish pork Imported pork,
organic conventional conventional
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Note: Confidence intervals are calculated as 95% binomial proportions presenting Wilson intervals.

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
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STATENS

Geografisk incidens af MRSA infektioner SERUM

INSTITUT
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Konklusioner fra MRSA overvagningen serum RS

INSTITUT

» Stigning i samlet antal, flere CA- og Imp-, fa HA- tilfeelde
- Husdyr CC398 MRSA stagnerer, muligvis pga. maetningseffekt

» Flere tilfeelde af Husdyr MRSA CC398 hos personer uden dyrekontakt
- Nar det ogsa en meetning?
- Nye reservoirs i andre dyrearter end svin?
- Kgd antages ikke at bidrage vaesenligt til spredning af CC398 MRSA

» Fortsat epidemiologisk udvikling i LA-MRSA
- Bakteriel evolution
- CC398 dominerende genotype i husdyr men andre typer er ogsa fundet

» Finmasket overvagning af humane, savel som dyre- og fadevare-
associerede tilfeelde er ngdvendig

Anders Rhod Larsen, referenceafsnittet for antibiotika, resistens og
stafylokokker, SSI



Tak for opmeerksomheden!

DTU Fadevareinstituttet
Flemming Bager

Valeria Bortolaia
Johanne Ellis-lversen

DAN MAP Rene S. Hendriksen
Birgitte Borck Hag
2 0 1 6 Lars Bog@ Jensen
DANMAP 2015 - Use of antimicrobial agents and eccurrence He”e Korsgaard

of antimicrobial resistance in bacteria from food animals,
food and humans in Denmark

DTU Veterineerinstituttet
Karl Pedersen

Statens Serum Institut
Tine Dalby

Kristina Treeholt Franck
Anette M. Hammerum
Henrik Hasman

Steen Hoffmann

Katrin Gaardbo Kuhn
Anders Rhod Larsen
Jesper Larsen

Eva Mgller Nielsen
Stefan Schytte Olsen
Andreas Petersen

Louise Roer
Sissel Skovgaard
En seerlig tak til de kliniske mikrobiologiske afdelinger Ute Wolff Sonksen
. o Mia Torpdahl
og laboratorierne pa SSI, DTU og FVST Veronika Vorobieva Solholm Jensen




