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Zugelassene Wirkstoffklassen

Veterinarmedizin Humanmedizin

akrolide Carbapeneme

Penicilline Glycopeptide
Polypeptide Glycylcycline
Fluorchinolone Monobactame
Cephalosporine Streptogramine
Aminoglykoside Quinoxaline
Diaminopyrimidine Ansamycine
Pleuromutiline Zyklische-

Lincosamide
Sulfonamide
Tetrazykline
Fenicole

Lipopeptide
Oxazolidinone
Ketolide
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Resistance Monitoring

Nationales Resistenzmonitoring bei tierpathogenen Erregern in
Deutschland

Zielstellung

Datenbasis fir die Abschatzung von Risiken und Ableitung von
Managementmalinahmen
Einschatzung des Risikos, das aus dem Tierbereich auf den Menschen

einwirken kann
Friuherkennung von Resistenz (u. a. ,empirische” Therapie)

Trends der Resistenzentwicklung erfassen
Epidemiologische Zusammenhange aufklaren
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Resistance Monitoring

Nationales Resistenzmonitoring bei tierpathogenen
Erregern in Deutschland

Hintergrund
» Resistenzen haben einen ,,One Health* Bezug, dies gilt fir den
Menschen, das Tier und die Umwelt

» Resistenzmonitoring auf Basis § 77 Abs. 3, AMG
regelmalige Berichtspflicht des BVL zu Resistenzdaten von klinischen

Isolaten

* BVL entwickelt jahrlich einen dezidierten Stichprobenplan unter
Berlcksichtigung von aktuellen Entwicklungen

* Isolateinsendung von Laboren an BVL zur Resistenzbestimmung
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Resistance Monitoring

Antibiotikaresistenzmonitoring GERM Vet

» nationales Resistenzmonitoring veterinarpathogener Bakterien seit 2001
» ca. 3500 — 4000 Isolate pro Jahr

Lebensmittel liefernde Tiere

klinisch erkrankte Tiere

nicht-Lebensmittel liefernde Tiere
(Hobbytiere)

unauffallige Tiere

Lebensmittel tierischer Herkunft
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((3395# -Vet

Resistance Monitoring

Milchrind Mastitis

Erkrankungen des

el e Respirationstraktes
Schwein Enteritis
Schwein Hautinfektionen

Sammelzeitraum 25.4.2018 — 31.03.2019

Milch, Euter

Bronchien, Lunge

Darm, Kot

Haut

Klebsiella spp.
Streptococcus spp.
Enterococcus spp.
E. coli

Mannheimia spp.
Pasteurella
multocida

E. coli

S. aureus
S. hyicus
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Quantitative Methode: Bouillon-Mikrodilution

Wirkstoff [mg/L]

Ampicillin
Cephalothin
CHL
Enrofloxacin
Penicillin G |
Tetracyclin
Vancomycin
SXT

Bewertung der Ergebnisse

e klinische Grenzwerte

gemafl CLSI (VETO1 5th. ed,
VETO08)

 veterinarspezifische GW
Adaption humanspezifischer GW

* Angaben zu Resistenzraten nur
bei vorhandenen Grenzwerten

« wenn keine GW verfligbar:
Beurteilung des MHK,,- Wertes
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Bewertungskriterien

Begriffsbestimmung — Nomenklatur

= Klinische Grenzwerte

—

Sensibel

Intermediar [~ bezogen auf die Wahrscheinlichkeit des

Resistent _| Therapieerfolges

= Epidemiologische Cut-off-Werte
Wildtyp im Bereich der Normalverteilung
Nicht-Wildtyp aul3erhalb der Normalverteilung

—— Hinweis auf erworbene Resistenz
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Grenzwert M. haemolytica (n = 131), Rind
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Ergebnisse des Nationalen
Resistenzmonitoring

Respiratorische Erkrankungen
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Lebensmittelsicherheit

APP, Schwein, Indikation: respiratorische Erkrankungen
2008 - 2014
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B 2008 N=63 ®2009N=40 MW 2010N=58 N 2011 N=46
m2012N=41 m2013N=102 m 2014 N=101

AMP Ampicillin, CEF Cephalothin, XNL Ceftiofur, ENR Enrofloxacin, FFN Florfenicol, TET Tetracyclin, TIA Tiamulin, TIL Tilmicosin
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Lebensmittelsicherheit

APP, Schwein, Indikation: respiratorische Erkrankungen
MHKy,-Daten 2008 - 2014

Cefotaxim 0,015 0,015 0,015 0,25 0,015 0,015 0,015
Cefquinom 0,03 0,03 0,03 0,5 0,03 0,03 0,03
Doxycyclin 1 2 2 8 2 2 1
Gentamicin 16 16 8 8 16 16 16
Nalidixinsdure 4 4 4 4 4 4 4
SXT 0,12 0,25 0,12 0,12 0,12 0,12 0,25

Tulathromycin
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P. multocida, Rind, Indikation: respiratorische Erkrankungen;
2008 - 2017
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Diagramm1

		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol

		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin

		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin

		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin



2008 N=75

2009 N=68

2010 N=25
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Rind

		Pasteurella		Rind		alle Produktionsstufen

				2008 N=75		2009 N=68		2010 N=25		2011 N=72		2012 N=77		2013 N=48		2014 N=75		2016 N=99		2017 N=64

		Ceftiofur		1		0		0		0		0		0		0		0		0

		Enrofloxacin		1		0		4		0		0		0		1.3		0		1.6

		Florfenicol		1		0		0		1.4		1.3		0		0		3		1.6

		Penicillin		1.3		3.2		0		5.6		1.3		2.1		0		2		3.1

		Tulathromycin		0		0		0		0				0		0		3		12.7

		Tetracyclin		7		13		4		12.5		5.2		10.4		6.7		15		30.2

		n=		75		68		25		72		77		48		75		99		64		603

		Wirkstoffe, für die keine klinischen Grenzwerte vorhanden sind		MHK90 [mg/L]

		Studienjahr		2008		2009		2010		2011		2012		2013		2014		2016		2017

		Ampicillin		0.25		0.5		0.5		1		0.25		0.25		0.5		0.25		0.5

		Cefoperazon		0.06		0.06		1		0.06		0.015		0.06		0.06		0.06		0.06

		Cefotaxim		0.015		0.015		0.03		0.015		0.015		0.015		0.015		0.015		0.015

		Cefquinom		0.06		0.06		0.06		0.06		0.015		0.06		0.06		0.06		0.06

		Colistin		4		4		4		4		2		4		2		8		4

		Doxycyclin		1		2		1		1		0.5		1		1		1		1

		Marbofloxacin		n.g.		n.g.		n.g.		n.g.		0.06		0.12		0.06		0.06		0.06

		Nalidixinsäure		4		2		2		4		4		128		2		2		2

		Neomycin		n.g.		n.g.		n.g.		n.g.		n.g.		16		32		16		>64

		Streptomycin		n.g.		n.g.		n.g.		n.g.		n.g.		>512		64		>512		>512

		Tilmicosin		8		8		8		8		8		16		8		8		128

		Trimethoprim/
Sulfamethoxazol		0.5		0.25		0.25		0.25		0.25		2		16		0.25		1

		Anzahl Isolate (N)		75		68		21		72		77		48		75		99		64

				2008 N=75		2009 N=68		2010 N=21		2011 N=72		2012 N=77		2013 N=48		2014 N=75		2016 N=99		2017 N=64

		Ampicillin		0.25		0.5		0.5		1		0.25		0.25		0.5		0.25		0.5

		Cefotaxim		0.015		0.015		0.03		0.015		0.015		0.015		0.015		0.015		0.015

		Doxycyclin		1		2		1		1		0.5		1		1		1		1

		Marbofloxacin		n.g.		n.g.		n.g.		n.g.		0.06		0.12		0.06		0.06		0.06

		Nalidixinsäure		4		2		2		4		4		128		2		2		2

		Tilmicosin		8		8		8		8		8		16		8		8		128

		Trim/
Sulf		0.5		0.25		0.25		0.25		0.25		2		16		0.25		1

				75		68		21		72		77		48		75		99		64





Rind
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Katze
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log2 MHK90-Wert



		Wirkstoffe, für die keine klinischen Grenzwerte vorhanden sind		MHK90 [mg/L]

		Studienjahr		2010		2011		2012		2013/2014		2015		2016

		Ampicillin		0.5		0.5		1		0.25		0.25		0.25

		Amoxicillin/Clavulansäure		0.5		0.5		0.5		0.5		0.5		0.5

		Cefoperazon		0.06		0.06		0.12		0.06		0.06		0.06

		Cefotaxim		0.015		0.015		0.03		0.015		0.015		0.015

		Cefquinom		0.06		0.06		0.12		0.06		0.015		0.06

		Ceftiofur		0.03		0.015		0.06		0.06		0.03		0.06

		Doxycyclin		0.5		0.5		0.25		0.25		0.25		0.25

		Enrofloxacin		0.03		0.03		0.03		0.03		0.03		0.03

		Gentamicin		4		4		4		4		4		4

		Marbofloxacin		n.g.		n.g.		0.03		0.06		0.03		0.03

		Nalidixinsäure		2		2		4		1		2		2

		Penicillin		0.25		0.25		0.25		0.25		0.25		0.25

		Tetracyclin		1		0.5		1		0.5		0.5		0.5

		Trimethoprim/Sulfamethoxazol		0.12		0.12		0.12		32		0.06		0.12

		Anzahl Isolate (N)		64		109		18		23		20		19
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P. multocida, Schwein, Indikation: respiratorische Erkrankungen;
2008 - 2015
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Diagramm1

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Florfenicol		Florfenicol		Florfenicol		Florfenicol		Florfenicol

		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin

		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin

		Tilmicosin		Tilmicosin		Tilmicosin		Tilmicosin		Tilmicosin

		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin		Tulathromycin
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Pasteurella Schwein

				2008 N=217		2009 N=154		2010 N=73		2013 N=151		2015 N=145		Pasteurella Schwein

		Ampicillin		6.5		5.8		4.1		4		1.4

		Ceftiofur		0		0		2.7		0		0

		Enrofloxacin		0.9		0		0		0.7		0.7

		Florfenicol		0		0.6		1.4		0.7		0

		Penicillin		6.9		5.8		8.2		4		1.4

		Tetracyclin		21.7		18.2		17.8		8.7		8.3

		Tilmicosin		0.9		0		4.1		0		0.7

		Tulathromycin		0.5		0		2.7		0		0.7

		n		217		154		73		151		145





Pasteurella Schwein

		



2008 N=217

2009 N=154

2010 N=73

2013 N=151

2015 N=145

resistente Stämme [ %]



Tabelle1
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Enteritis
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Lebensmittelsicherheit

E. coli, Ferkel, Indikation: Enteritis; 2006 - 2017
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Chloramphenicol nur bis 2012 untersucht
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Diagramm1

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav

		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol		Chloramphenicol

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin

		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa



2006/2007 N=345
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Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43		49.1

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128





Kalb

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

resistente Stämme [%]Achsentitel



ESBL

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

[%] resistente Stämme



Tabelle2

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

log2 MHK90-Wert



Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6





Ferkel

		



2006/2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5





Masthahn

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

[%] resistente Stämme



Colistin

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6		26.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5





		



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

[%] resistente Stämme



		



2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

log2 MHK90-Wert



		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1





		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

2017 N=45

[%] resistente Stämme



		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

2017 N=45

log2 MHK90-Wert



		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Diagramm1

		Colistin		Colistin		Colistin		Colistin		Colistin		Colistin		Colistin		Colistin

		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure		Nalidixinsäure

		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin		Ciprofloxacin

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Cefotaxim		Cefotaxim		Cefotaxim		Cefotaxim		Cefotaxim		Cefotaxim		Cefotaxim		Cefotaxim

		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur		Ceftiofur



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

log2 MHK90-Wert
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Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5

																								Summe

		n=		154		166		160		143		173		287		250		284		169		114		1900

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128





Kalb

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

resistente Stämme [%]Achsentitel



ESBL

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

[%] resistente Stämme



Tabelle2

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

log2 MHK90-Wert



Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6





Ferkel

		



2006/2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0

		Cephalothin		27		19		19		28.6		23.7				19.4		21.1

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1

																				Summe

		n=		345		240		124		156		183		150		134		133		1465

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133

		Colistin		4		0.5		4		8		8		8		8		0.5

		Nalidixinsäure		128		256		256		128		128		256		256		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5





Masthahn

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

[%] resistente Stämme



Colistin

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5

		n=		166		166		133		85		95		125		159		109		110		114		96

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5





		



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

[%] resistente Stämme



		



2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

log2 MHK90-Wert



		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9

		n=		30		21		29		42		74		35		38		31		109		77		486

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1





		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

[%] resistente Stämme



		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

log2 MHK90-Wert [mg/L]



		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Diagramm1

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav		Amox/Clav

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin

		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa		Trimeth/Sulfa



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

[%] resistente Stämme
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15

18.8
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10.5

16.7
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39.9

28.6

40.4

37.7

22.5

19.3

24.6

71

71

68.1

69.2

75.7

70.4

74.4

63.7

59.8

64

65.8

44

51

48.1

52.4

49.4

57.8

55.6

47.2

42.6

39.5

44.7



Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128





Kalb

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

resistente Stämme [%]Achsentitel



ESBL

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

[%] resistente Stämme



Tabelle2

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

log2 MHK90-Wert



Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6





Ferkel

		



2006/2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5





Masthahn

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

[%] resistente Stämme



Colistin

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6		26.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5





		



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

[%] resistente Stämme



		



2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

log2 MHK90-Wert



		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1
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log2 MHK90-Wert



		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Diagramm1
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		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin
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Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43		49.1

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128
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Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6
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2009
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Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5
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log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6		26.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5
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		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1
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		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Tabelle1

		

				Schwein (2013 und 2014 nicht untersucht)		Kalb		Geflügel		Hund

		2006/2007		2.3		7		0.2		0

		2008		4		11		1.4		0

		2009		3.8		19		1.8		5.4

		2010		3.9		18		1.4		3.2

		2011		10.6		25.4		3.6		4.7

		2012		7.9		20		2.3		1.4

		2013				29		0.6		7.8

		2014				34		0.6		14.7

		2015		5.5		26.7		1		4.4

		2016		3.7		29.8		3.6		3.8
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Diagramm1
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		Amoxicillin/
Clavulansäure		Amoxicillin/
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Kalb

				2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169

		Ampicillin		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6

		Amoxicillin/
Clavulansäure		16		15		19.6		17.4		15		18.8		21.5		26

		CEF		37		41.3		48.3		42.4				46.4		39.4		42

		Gentamicin		21		25		35		39.9		28.6		40.4		37.7		22.5

		Tetrayclin		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8

		Trimethoprim/
Sulfamethoxazol		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6

		n=		166		160		143		173		287		250		284		169

		Kalb

				ESBL [%]

		2006/2007		7

		2008		11

		2009		19

		2010		18

		2011		25.4

		2012		20

		2013		29.2

		2014		34

		2015		26

		2016		29.8





Kalb

		



2008 N=166

2010 N=143

2012 N=287

2014 N=284

2015 N=169

resistente Stämme [%]



Milchrind Mastitis

		



ESBL [%]

Prävalenz ESBL E. coli Kalb [%]



Schwein

		

		Mastitis E. coli 2016

				2002/2003 N=258		2004/2005 N=353		2005/2006 N=534		2010 N=305		2012 N=323		2014 N=240		2016 N=275

		Ampicillin		14		15		13.3		13.1		17		18.7		17.8

		Amoxicillin/
Clavulansäure		0		0		0.9		2.6		2.5		4.1		3.3

		Ceftiofur		0		1.4		1.1		3		8.7		6.6		7.6

		Gentamicin		2.3		2.5		1.1		2		1.5		5		2.9

		Tetracyclin		11.2		14.5		11.2		11.5		10.5		16.6		16

		Trimethoprim/
Sulfamethoxazol		12		7.5		6.9		5.2		7.4		12.4		12.4

		n		258		353		534		305		323		241		275

		nach CLSI VET01S 3 rd. Ed





Schwein

		



2002/2003 N=258

2004/2005 N=353

2005/2006 N=534

2010 N=305

2012 N=323

2014 N=240

2016 N=275

resistente Isolate [%]



Schwein 2

				E.coli Ferkel Enteritis

				2005/2006 N=332		2006/2007 N=345		2008 N=240		2009 N=124		2010 N=160		2011 N=183		2012 N=150		2015 N=134		2016 N=133

		Ampicillin		59		62		67		69		71.4		74.9		74		57.5		62.4

		Amoxicillin/
Clavulansäure		1		3		2		2		11.3		2.1		1.3		3		0

		Cephalothin		22		27		19		19		28.6		23.7				19.4		21.1

		CHL		27		31		26		27		24.2

		Gentamicin		6		10		6		11		13		10.7		11.3		2.2		6.8

		Tetracyclin		78		80		73		77		78.9		79.1		72.7		59.7		62.4

		Trimethoprim/
Sulfamethoxazol		52		50		50		61		55.9		58.3		56		43.3		51.1

		n=		332		345		240		124		160		183		150		134		133

		Schwein

				ESBL [%]

		2006/2007		2.3

		2008		4

		2009		3.8

		2010		3.9

		2011		10.6

		2012		7.9

		2015		5.5

		2016		3.7





Schwein 2
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2012 N=150

2015 N=134

2016 N=133

resistente Stämme [%]



Legehenne

		



ESBL [%]

Prävalenz ESBL E. coli Schwein [%]



masthahn

		

		E. coli		Ferkel

				2005/2006		2006/2007		2008		2009		2010		2011		2012		2015

		AMP		59		62		67		69		71.4

		AUG		1		3		2		2		11.3

		CEP		22		27		19		19		28.6

		CHL		27		31		26		27		24.2

		GEN		6		10		6		11		13

		TET		78		80		73		77		78.9

		SXT		52		50		50		61		55.9

		n=		332		345		240		124		160

		E. coli		Ferkel

				2006/2007		2008		2009		2010

		AMP		62		67		69		71.4

		AUG		3		2		2		11.3

		CEP		27		19		19		28.6

		CHL		31		26		27		24.2

		GEN		10		6		11		13

		TET		80		73		77		78.9

		SXT		50		50		61		55.9

		n=		345		240		124		160

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=160		2011 N=116

		AMP		62		67		69		71.4		70.7

		AMC		3		2		2		11.3		10.7

		CEF		27		19		19		28.6		31.8

		CHL		31		26		27		24.2		33.3

		GEN		10		6		11		13		12

		TET		80		73		77		78.9		78.6

		SXT		50		50		61		55.9		57.3

		n=		345		240		124		160		116





masthahn

		0		0		0		0		0



% resistente Stämme



Pute

		0		0		0		0



% resistente Stämme



Kleintier GIT

		0		0		0		0		0



% resistant strains



Kleintier UTI

				2006/2007 N=159		2008 N=176		2009 N=72		2010 N=103		2011 N=162		2012 N=196		2013 N=195		2014 N=176		2015 N=166		2016 N=132

		Ampicillin		19		32		17		21.7		23.8		14.4		14.9		16.5		15.7		20.5

		Amoxicillin/
Clavulansäure		1		0		0		0.9		5		0		0.5		0		0		0

		Cephalothin		16		15		8		7.5		16.7				4.1		4		6		4.5

		CHL		4		6		6		5.8		5		1

		Enrofloxacin		3		2		0		1		4.3		1.5		3.6		1.1		3		4.5

		Gentamicin		6		2		0		1.9		3.1		3.1		1.5		0.6		2.4		0.8

		Tetracyclin		27		31		15		15.5		21.7		14.9		13.8		17		14.5		21.2

		Trimethoprim/
Sulfamethoxazol		9		15		3		7.8		6.8		3.6		3.6		9.1		4.8		3.8

		n=		159		176		72		103		162		196		195		176		166		132





Kleintier UTI

		



2006/2007 N=159

2008 N=176

2010 N=103

2012 N=196

2014 N=176

2015 N=166

2016 N=132

resistente Stämme [%]



Hund UTI

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1

		Amoxicillin/
Clavulansäure		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6

		CHL		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8

		Tetracyclin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2

		Trimethoprim/
Sulfamethoxazol		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9

		n=		30		21		29		42		74		35		38		31		109		77

		Geflügel

				ESBL [%]

		2006/2007		0.2

		2008		1.4

		2009		1.8

		2010		1.4

		2011		3.6

		2012		2.3

		2013		0.6

		2014		0.6		N=321

		2015		1		N=400

		2016		3.6		N=305

				2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31

		AMP		50		35.6		42.9		35.8		38.7

		AMC		11.9		1.4		11.4		0		0

		CEF		23.8		25.9				15.8		6.5

		CHL		7.1		6.8		8.6		17.6

		ENR		9.5		9.6		5.7		5.3		9.7

		GEN		4.8		9.6		14.3		7.9		3.2

		TET		33.3		35.6		34.3		23.7		35.5

		SXT		19		16.4		14.3		18.4		25.8

		n=		42		74		35		38		31





Hund UTI

		



2006/2007 N=30

2008 N=21

2010 N=42

2012 N=35

2014 N=31

2015 N=109

2016 N=77

resistente Stämme [%]



Hund GIT

		



ESBL [%]

Prävalenz ESBL-bildende E. coli Geflügel [%]



Katze GIT

		



2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

resistnat strains [%]



Katze UTI

		E. coli		Pute		alle Indikationen

				2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96

		Ampicillin		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8

		Amoxicillin/
Clavulansäure		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1

		Cephalothin		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6

		CHL		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2

		Gentamicin		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3

		Tetracyclin		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25

		Trimethoprim/
Sulfamethoxazol		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5

		n=		166		133		85		95		125		159		109		110		114		96

		E. coli		Pute		Septikämie

				2006/2007 N=124		2008 N=98		2009 N=66		2010 N=74		2011 N=63		2012 N=129		2013 N=88		2014 N=100		2015 N=98		2016 N=78

		AMP		60		66		64		39.2		63.1		49.6		30.7		39		35.7		47.4

		AMC		2		2		0		1.4		1.5		0.8		0		2		3.1		3.8

		CEF		43		40		29		23		25				6.8		14		14.3		19.2

		CHL		13		24		27		20.3		19.7		17.1		20.5

		ENR		2		4		0		4.1		1.5		1.6		4.5		7		7.1		6.4

		GEN		1		2		5		10.8		12.3		7		0		2		3.1		7.7

		TET		69		64		59		35.1		43.1		24.8		17		35		16.3		29.5

		SXT		36		24		17		25.3		23.1		25.6		9.1		30		8.2		15.4

		n=		124		98		66		74		63		129		88		100		98		78

		E. coli		Pute		Resp. Symptomatik

				2006/2007		2008		2009		2010		2011		2012 N=28		2013 N=21		2014 N=11

		AMP		63		55		84		50		51.4		53.6		42.9		45.5

		AUG		7		0		11		0		0		3.6		4.8		0

		CEP		40		18		37		20		20				14.3		18.2

		CHL		20		9		26		21.1		22.9		28.6		27.3

		ENR		3		9		0		5.3		5.7		0		9.5		0

		GEN		0		5		0		15.8		11.4		17.9		0		9.1

		TET		70		50		47		47.4		40		39.3		14.3		63.6

		SXT		37		14		26		26.3		17.1		28.6		4.8		30

		n=		30		22		19		20		35		28		21		11

		E. coli		Pute		Septikämie

				2010 N=74		2011 N=63		2012 N=129		2013 N=88		2014 N=100

		AMP		39.2		63.1		49.6		30.7		39

		AMC		1.4		1.5		0.8		0		2

		CEF		23		25				6.8		14

		CHL		20.3		19.7		17.1		20.5

		ENR		4.1		1.5		1.6		4.5		7

		GEN		10.8		12.3		7		0		2

		TET		35.1		43.1		24.8		17		35

		SXT		25.3		23.1		25.6		9.1		30

		n=		74		63		129		88		100
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2008 N=98

2009 N=66

2010 N=74

2011 N=63

2012 N=129

2013 N=88

2014 N=100

2015 N=98

2016 N=78

resistente Stämme [%]



		



2006/2007

2008

2009

2010

2011

2012 N=28

2013 N=21

2014 N=11

resistente Stämme [%]



		



2010 N=74

2011 N=63

2012 N=129

2013 N=88

2014 N=100

resistant strains [%]



		E. coli		Kleintier		GIT

				2006/2007 N=96		2008 N=38		2009 N=25		2010 N=27		2011 N=18		2012 N=18		2013 N=17		2014 N=65		2015 N=47		2016 N=13

		AMP		21.9		26.3		20		18.5				44.4		35.3		38.5		31.9

		AMC		2		3		4		7.4		0		11.1		0		7.7		2.1

		CHL		1		5		8		0		19		0

		GEN  Hund		0		0		6.6		0		4.8		0		11.1		2.6		8

		GEN Katze		0		4.8		0		0				0		12.5		0		4.5

		TET		15		29		24		11.1		28.6		44.4		23.5		21.5		25.5

		SXT		13		13		20		3.7		19		27.8		23.5		21.5		21.3

		n=		96		38		25		27		18		18		17				47

				Hund 54		17		15		17		10		10		9				25		8

				Katze 42		21		10		10		8		8		8				22		5

		alle E. coli

		Hund

				ESBL [%]

		2006/2007		0

		2008		0

		2009		5.4

		2010		3.2

		2011		4.7

		2012		1.4

		2013		7

		2014		14.7

		2015		4.4

		2016		3.8





		



2006/2007 N=96

2008 N=38

2009 N=25

2010 N=27

2014 N=65

2015 N=47

resistente Stämme {%]



		



ESBL [%]

Prävalenz ESBL E. coli Hund [%]



		

		E. coli		Kleintier		UGT

				2006/2007 N=63		2008 N=29		2009 N=13		2010 N=24		2011 N=32		2012 N=33		2013 N=37		2014 N=32		2015 N=45		2016 N=59

		Ampicillin		27		35.7		38.9		21.7		31.3		33.3		37.8		28.1		33.3		37.3		*nicht sensibel (>8)

		Amoxicillin/
Clavulansäure		15.9		21.4		28.6		0		6.25		12.2		10.8		18.7		17.8		13.6		*nicht sensibel (>8)

		CEF		19		11		26.7		12.5		12.5				16.2						16.9

		CHL		5		7		0		4.2		18.8		24.6

		Gentamicin/
Hund		0		0		9		0		4.3		13.6		0		19		13.3		4.5

		Gentamicin/
Katze		0		0		0		4.2		0		0		0		0		6.7		6.7

		Enrofloxacin/
Hund		21		11		36		21.4		8.7		22.7		19.2		16.1		16.7		20.5

		Marbofloxacin/
Hund*										11.1		22.7		16.2		16.1		16.7		20.5

		Tetracyclin		21		32		9.1		12.5		21.9		27.3		35.1		12.9		31.1		23.7

		Trimethoprim/
Sulfamethoxazol		16		18		44.4		20.8		18.8		18.2		24.3		16.1		20		22

		n=		63		29		13		24		32		33		37		32		45		59

				Hund 43		19		11				23		22		26				30		44

				Katze 20		9		2				9		11		11				15		15





		



2006/2007 N=63

2008 N=29

2009 N=13

2010 N=24

2014 N=32

2015 N=45

2016 N=59

resistente Stämme [%]



		E. coli		UGT

				2008 N=19		2010 N=13		2012 N=33		2014 N=19		2015 N=55

		AMP		31.6		15.4		33.3		36.8		36.4

		AMC		15.8		0		12.1		26.3		16.4

		ENR		10.5		7.7		21.2		16.7		12.7

		GEN		0		0		9.1		19		10.9

		MAR						21.2		0		12.7

		TET		26.3		7.7		27.3		11		27.3

		SXT		15.8		23.1		18.2		16.7		23.6

		n=		19		13		33		19		55

		alle E. coli

		Hund

				ESBL [%]

		2006/2007		0

		2008		0

		2009		5.4

		2010		3.2

		2011		4.7

		2012		1.4

		2013		7





		



2008 N=19

2010 N=13

2012 N=33

2014 N=19

2015 N=55

resistente Stämme {%]



		2006/2007

		2008

		2009

		2010

		2011

		2012

		2013



ESBL [%]

Prävalenz ESBL E. coli Hund [%]

0

0

5.4

3.2

4.7

1.4

7



		E. coli		GIT

				2008 N=17		2010 N=17		2013 N=9		2014 N=38		2015 N=25

		AMP		35.5		11.8		33.3		47.4		32

		AMC		0		5.9		0		7.9		4

		GEN		0		0		11.1		2.6		8

		TET		47.1		5.9		22.2		21.1		16

		SXT		0		0		22.2		26.3		16

		n=		22.2		27		18		18		17

		alle E. coli

		Hund

				ESBL [%]

		2006/2007		0

		2008		0

		2009		5.4

		2010		3.2

		2011		4.7

		2012		1.4

		2013		7





		



2008 N=17

2010 N=17

2013 N=9

2014 N=38

2015 N=25

resistente Stämme {%]



		2006/2007

		2008

		2009

		2010

		2011

		2012

		2013



ESBL [%]

Prävalenz ESBL E. coli Hund [%]

0

0

5.4

3.2

4.7

1.4

7



		





		






% Bundesamt fiir
Verbraucherschutz und

Lebensmittelsicherheit E r g eb nisse

E. coli, Milchrind, Indikation: Mastitis, MHKy,-Daten; 2002 - 2016

Cefotaxim

Cefquinom

Colistin 0,25 0,5 1 1 2 0,5
Doxycyclin 16 8 8 8 16 16
Enrofloxacin 0

Nalidixinsaure 4 4

Symposium Antibiotikaresistenz in der LM-Kette, Heike Kaspar Seite 24



% Bundesamt fiir
Verbraucherschutz und

Lebensmittelsicherheit E r g e b n | S S e '

S. aureus, Milchrind, Indikation: Mastitis; 2008 - 2015

30

Ceftiofur Erythromycin Gentamicin  Oxadillin Penicillin Pirlimycin  Tetracyclin

= = [ [
(] L o L1

resistente isolate [%o]

93]

W 2009 N=210 2011 N=347 MW2013N=205 MW 2015N=363

Symposium Antibiotikaresistenz in der LM-Kette, Heike Kaspar Seite 25



Bundesamt fiir

% | Verbraucherschutz und Erg eb n | sSSse

Lebensmittelsicherheit

S. aureus, Milchrind, Indikation: Mastitis, MHKy,-Daten; 2008 - 2015

Cefoperazon

Cefotaxim 2 2 2 4 4
Cefgquinom 1 1 1 1 1
Clindamycin 0,12 0,25 0,25 0,25 0,25
Enrofloxacin 0,25 0,25 0,25 0,25

Symposium Antibiotikaresistenz in der LM-Kette, Heike Kaspar Seite 26



% Bundesamt fiir
Verbraucherschutz und
Lebensmittelsicherheit

Ergebnisse des Nationalen
Resistenzmonitoring

Geflugel

Symposium Antibiotikaresistenz in der LM-Kette, Heike Kaspar Seite 27



% Bundesamt fiir .
Verbraucherschutz und Erg eb n ISSG

Lebensmittelsicherheit

E. coli, Pute, verschiedene Indikationen: 2006 - 2017
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Ampicillin Amoxi/Clav Chloramph Enrofloxacin Gentamicin Tetrazyklin Trimet/Sulfa
M 2006/2007 N=166 B 2008 N=133 W 2009 N=85 W 2010 N=95
W 2011 N=125 W 2012 N=159 W 2013 N=109 W 2014 N=110
HW2015N=114 W 2016 N=96 W 2017 N=64
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Diagramm1

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav

		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin

		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

[%] resistente Stämme

61.9

65.4

73.5

42.1

59.7

49.7

33

40

33.3

43.8

45.3

2.4

1.5

5.3

1.1

5

1.3

0.9

1.8

2.6

3.1

0

14.9

21.1

26.6

21.1

25.8

18.9

22

3

4.5

0

4.2

1.5

1.3

5.5

6.4

6.1

5.2

6.3

1.8

2.3

2.3

11.6

13.6

8.8

0

3.7

2.6

6.3

9.4

70.2

62.4

52.8

36.8

48

27.7

16.5

37.3

15.8

25

23.4

35.7

21.8

21.5

21.1

22.4

25.8

8.3

30

7

13.5

10.9



Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43		49.1

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128





Kalb

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

resistente Stämme [%]Achsentitel



ESBL

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

[%] resistente Stämme



Tabelle2

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

log2 MHK90-Wert



Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6





Ferkel

		



2006/2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Cephalothin		27		19		19		28.6		23.7				19.4		21.1		19.5

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5





Masthahn

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

[%] resistente Stämme



Colistin

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5





		



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

[%] resistente Stämme



		



2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

log2 MHK90-Wert



		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1





		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

2017 N=45

[%] resistente Stämme



		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

2017 N=45

log2 MHK90-Wert



		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Diagramm1

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav		Amoxi/Clav

		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph		Chloramph

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin		Tetrazyklin

		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa		Trimet/Sulfa



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109

2016 N=77

2017 N=45

[%] resistente Stämme
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Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43		49.1

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128





Kalb

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

resistente Stämme [%]Achsentitel



ESBL

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

[%] resistente Stämme



Tabelle2

		



2006/2007 N=154

2008 N=166

2009 N=160

2010 N=143

2011 N=161

2012 N=287

2013 N=250

2014 N=284

2015 N=169

2016 N=114

2017 N=114

log2 MHK90-Wert



Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6





Ferkel

		



2006/2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

Prävalenz ESBL bildender E. coli [%]



Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Cephalothin		27		19		19		28.6		23.7				19.4		21.1		19.5

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5





Masthahn

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

[%] resistente Stämme



Colistin

		



2006/2007 N=345

2008 N=240

2009 N=124

2010 N=156

2011 N=183

2012 N=150

2015 N=134

2016 N=133

2017 N=118

log2 MHK90-Wert



		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6		26.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5





		



2006/2007 N=166

2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

[%] resistente Stämme



		



2006/2007 N=166

2008 N=133

2009 N=85

2010 N=95

2011 N=125

2012 N=159

2013 N=109

2014 N=110

2015 N=114

2016 N=96

2017 N=64

log2 MHK90-Wert



		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1





		



2006/2007 N=30

2008 N=21

2009 N=29

2010 N=42

2011 N=74

2012 N=35

2013 N=38

2014 N=31

2015 N=109
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		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Kalb

		E. coli Kalb

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Ampicillin		68		70		76.3		76.9		79.7		76.3		77.6		71.5		68.6		66.7		75.4

		Amox/Clav		18		16		15		19.6		17.4		15		18.8		21.5		26		10.5		16.7

		Cephalothin		44		37		41.3		48.3		42.4				46.4		39.4		42		43		49.1

		Chloramph		49		51		50.6		59.4		55.5		48.1

		Gentamicin		23		21		25		35		39.9		28.6		40.4		37.7		22.5		19.3		24.6

		Tetrazyklin		71		71		68.1		69.2		75.7		70.4		74.4		63.7		59.8		64		65.8

		Trimeth/Sulfa		44		51		48.1		52.4		49.4		57.8		55.6		47.2		42.6		39.5		44.7

																										Summe

		n=		154		166		160		143		173		287		250		284		169		114		114		2014

				2006/2007 N=154		2008 N=166		2009 N=160		2010 N=143		2011 N=161		2012 N=287		2013 N=250		2014 N=284		2015 N=169		2016 N=114		2017 N=114

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin		0.5		0.5		0.5		1		2		1		1		2		0.5		0.5		0.5

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		256		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		32		32		32		32		32		32

		Enrofloxacin		32		32		32		32		32		32		32		32		32		32		32

		Cefotaxim		1		16		32		64		64		64		64		64		64		64		64

		Ceftiofur		2		64		128		128		128		128		128		128		128		128		128
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Ferkel

		ESBL Kalb

		Jahr		Kalb		Schwein		Geflügel

		2006/2007		7		2.3		0.2

		2008		11		4		1.4

		2009		19		3.8		1.8

		2010		18		3.9		1.4

		2011		25.4		10.6		3.6

		2012		20		7.9		2.3

		2013		29.2				0.6

		2014		34				0.6

		2015		26.7		5.5		1

		2016		29.8		3.7		3.6
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Pute

		





Masthahn

		E. coli		Ferkel

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Ampicillin		62		67		69		71.4		75.4		74		57.5		62.4		62.7

		Amox/Clav		3		2		2		11.3		2.2		1.3		3		0		3.4

		Cephalothin		27		19		19		28.6		23.7				19.4		21.1		19.5

		Chloramphenicol		31		26		27		24.2		32.8		22.7

		Gentamicin		10		6		11		13		10.9		11.3		2.2		6.8		7.7

		Tetrazyklin		80		73		77		78.9		79.2		72.7		59.7		62.4		55.6

		Trimeth/Sulfa		50		50		61		55.9		59		56		43.3		51.1		45.3

																						Summe

		n=		345		240		124		156		183		150		134		133		118		1583

				2006/2007 N=345		2008 N=240		2009 N=124		2010 N=156		2011 N=183		2012 N=150		2015 N=134		2016 N=133		2017 N=118

		Imipenem		n.g.		n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25

		Colistin		4		0.5		4		8		8		8		8		0.5		4

		Nalidixinsäure		128		256		256		128		128		256		256		128		128

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		4		0.5		0.5		0.5

		Enrofloxacin		0.5		1		1		0.5		0.5		8		2		1		1

		Cefotaxim		0.12		0.12		0.12		0.12		0.12		0.5		0.12		0.12		0.12

		Ceftiofur		0.5		0.5		0.5		0.5		0.5		1		1		0.5		0.5
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		E. coli Pute		Pute		alle Indikationen

				2006/2007 N=166		2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Ampicillin		61.9		61.9		65.4		73.5		42.1		59.7		49.7		33		40		33.3		43.8		45.3

		Amoxi/Clav		2.4		2.4		1.5		5.3		1.1		5		1.3		0.9		1.8		2.6		3.1		0

		Cephalothin		42.8		42.8		36.8		33.4		22.1		20				8.3		14.5		13.2		15.6		26.6

		Chloramph		14.9		14.9		21.1		26.6		21.1		25.8		18.9		22

		Enrofloxacin		3		3		4.5		0		4.2		1.5		1.3		5.5		6.4		6.1		5.2		6.3

		Gentamicin		1.8		1.8		2.3		2.3		11.6		13.6		8.8		0		3.7		2.6		6.3		9.4

		Tetrazyklin		70.2		70.2		62.4		52.8		36.8		48		27.7		16.5		37.3		15.8		25		23.4

		Trimet/Sulfa		35.7		35.7		21.8		21.5		21.1		22.4		25.8		8.3		30		7		13.5		10.9

		n=		166		166		133		85		95		125		159		109		110		114		96		64		1422

						2006/2007 N=166		2008 N=133		2009 N=85		2010 N=95		2011 N=125		2012 N=159		2013 N=109		2014 N=110		2015 N=114		2016 N=96		2017 N=64

		Imipenem				n.g.		n.g.		n.g.		n.g.		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		Colistin				0.5		0.5		8		0.5		8		8		1		2		0.5		0.5		0.5

		Nalidixinsäure				256		128		128		256		256		256		128		256		128		256		128

		Ciprofloxacin				n.g.		n.g.		n.g.		n.g.		0.25		0.5		0.5		0.5		0.5		0.5		0.5

		Cefotaxim				0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12		0.12

		Ceftiofur				0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5
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		E. coli		Masthahn

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ampicillin		63		43		52		50		35.6		42.9		35.8		38.7		33		35.1		44.4

		Amoxi/Clav		17		10		3		11.9		1.4		11.4		0		0		1.8		6.5		2.2

		Cephalothin		37		24		27		23.8		25.9				15.8		6.5		6.4		15.6		15.6

		Chloramph		10		5		3		7.1		6.8		8.6		17.6

		Enrofloxacin		3		5		3		9.5		9.6		5.7		5.3		9.7		6.4		2.6		2.2

		Gentamicin		3		0		0		4.8		9.6		14.3		7.9		3.2		3.7		7.8		2.2

		Tetrazyklin		40		24		21		33.3		35.6		34.3		23.7		35.5		16.5		18.2		26.7

		Trimet/Sulfa		43		14		30		19		16.4		14.3		18.4		25.8		23.9		16.9		20

		n=		30		21		29		42		74		35		38		31		109		77		45		531

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109		2016 N=77		2017 N=45

		Ceftiofur		1		0.5		0.5		4		0.5		16		0.5		0.5		0.5		0.5		0.5

		Cefotaxim		0.5		0.12		0.12		4		0.12		16		0.12		0.12		0.12		0.25		0.12

		Nalidixinsäure		256		256		256		256		256		256		256		256		256		128		256

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		0.5		0.5		4		0.5		0.5		0.5

		Colistin		0.5		0.5		0.5		1		1		1		1		1		0.5		0.5		0.5

		0.015		0.03		0.06		0.12		0.25		0.5		1		2		4		8		16		32		64

		log2

		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6

				2006/2007 N=30		2008 N=21		2009 N=29		2010 N=42		2011 N=74		2012 N=35		2013 N=38		2014 N=31		2015 N=109

		Ceftiofur		0		-1		-1		2		-1		4		-1		-1		-1

		Cefotaxim		-1		-3		-3		2		-3		4		-3		-3		-3

		Nalidixinsäure		8		8		8		8		8		8		8		8		8

		Ciprofloxacin		n.g.		n.g.		n.g.		n.g.		n.g.		-1		-1		2		-1

		Colistin		-1		-1		-1		0		0		0		0		0		-1
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		Tab. 1.6. Anteil mcr-1 positiver Isolate an Colistin-resistenten (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0%		0%		0%		0%

		2005/06		0%		0%		0%		0%

		2006/07		6%		25%		33%		0%

		2008		5%		0%		64%		0%

		2009		27%		0%		92%		0%

		2010		47%		45%		77%		0%

		2011		49%		0%		85%		0%

		2012		44%		0%		95%		100%

		2013		*		62%		25%		0%

		2014		*		45%		57%		0%

		2015		54%		0%		50%		0%

		Table 1.4. Anteil Colistin-resistenter Isolate am Probeneingang

				Schwein		Rind		Geflügel		Others

		2004/05		5.1%		0.7%		0.5%		0.0%

		2005/06		3.5%		1.1%		0.4%		0.0%

		2006/07		9.7%		2.2%		2.7%		3.6%

		2008		5.7%		4.5%		3.3%		4.5%

		2009		9.4%		3.4%		5.5%		0.0%

		2010		12.4%		2.2%		4.5%		0.8%

		2011		17.8%		1.5%		5.3%		1.7%

		2012		15.8%		0.7%		5.2%		0.0%

		2013		*		4.9%		1.1%		0.0%

		2014		*		2.1%		2.1%		1.1%

		2015		12.3%		3.4%		0.5%		1.0%

		Table 1.5. Anteil mcr-1 positiver Isolate am Probeneingang (E. coli)

				Schwein		Rind		Geflügel		Others

		2004/05		0.0%		0.0%		0.0%		0.0%

		2005/06		0.0%		0.0%		0.0%		0.0%

		2006/07		0.6%		0.5%		0.9%		0.0%

		2008		0.3%		0.0%		2.1%		0.0%

		2009		2.6%		0.0%		5.1%		0.0%

		2010		5.8%		1.0%		3.4%		0.0%

		2011		8.7%		0.0%		4.5%		0.0%

		2012		6.9%		0.0%		5.0%		1.7%

		2013		*		3.0%		0.3%		0.0%

		2014		*		0.9%		1.2%		0.0%

		2015		6.6%		0.0%		0.3%		0.0%
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Diagramm1

		Erythromycin		Erythromycin		Erythromycin		Erythromycin		Erythromycin		Erythromycin

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Oxacillin		Oxacillin		Oxacillin		Oxacillin		Oxacillin		Oxacillin

		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin

		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin

		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol



2009 N=27

2011 N=43

2013 N=63

2014 N=35

2015 N=56

2016 N=41

resistente Isolate [%]

63

44.2

52.4

48.6

48.2

53.7

3.7

9.3

3.2

2.9

0

4.9

14.8

14

6.3

8.6

3.6

19.5

70.4

53.5

69.8

65.7

55.4

65.9

70.4

51.2

61.9

65.7

55.4

63.4

7.4

2.3

0

0

0

0



S.aureus Schwein, versch.Ind.

		

		S.aureus		Schwein

				6		7		8		9		10		11		12		13		14		15		16

				2006/2007 N=27		2008 N=136		2009 N=55		2010 N=67		2012/2013 N=28		2015 N=20		2016 N=39

		Erythromycin		51.9		40.4		49.1		49.3		46.4		21.1		59

		Gentamicin		7.7		8.8		9.1		7.4		3.6		10		2.6

		Oxacillin		63		54.4		43.6		61.2		60.7		21.1		66.7

		Penicillin		81.5		89		87.3		85.1		89.3		65		87.2

		Tetracyclin		88.5		78.7		78.2		76.5		82.1		50		79.5

		Sulfamethoxazol/
Trimethoprim		3.8		8.8		7.3		1.5		10.7		0		0

		VAN		0		0		0		0		0		0		0

		n=		27		136		55		67		28		20		31





S.aureus Schwein, versch.Ind.

		



2006/2007 N=27

2008 N=136

2009 N=55

2010 N=67

2012/2013 N=28

2015 N=20

2016 N=39

resistente isolate [%]



S.aureus Nutzgeflügel, versch. 

		



2009 N=55

2010 N=67

2012/2013 N=28

2015 N=20

2016 N=39

resistente Stämme [%]



		

		S. aureus Nutzgeflügel

						2006/2007 N=37		2008 N=66		2009 N=27		2010 N=34		2011 N=43		2012 N=28		2013 N=63		2014 N=35		2015 N=56		2016 N=41

				Ampicillin		51.4		60.6		59.3		73.5		48.8		60.7		66.7

				Amoxicillin/
Clavulansäure		2.7		4.5		7.4		8.8		4.7		3.6		1.6

				Cephalotin		8.1		0		0		2.9		0		0		0

				Cefazolin		-		-		-		11.8		9.3		14.3		4.8

				Erythromycin		32.4		43.9		63		73.5		44.2		60.7		52.4		48.6		48.2		53.7

				Gentamicin		5.4		1.5		3.7		8.8		9.3		3.6		3.2		2.9		0		4.9

				Oxacillin		18.9		4.5		14.8		14.7		14		17.9		6.3		8.6		3.6		19.5

				Penicillin		51.4		62.1		70.4		70.6		53.5		67.9		69.8		65.7		55.4		65.9

				Tetracyclin		59.5		69.7		70.4		76.5		51.2		64.3		61.9		65.7		55.4		63.4

				Trimethoprim/
Sulfamethoxazol		10.8		1.5		7.4		5.9		2.3		7.1		0		0		0		0

				Vancomycin		0		0		0		0		0		0		0		0		0		0

				n=		37		66		27		34		43		28		63

				Wirkstoffe, für die keine klinischen Grenzwerte vorhanden sind		MHK90 [mg/L]

				Studienjahr		2009		2010		2011		2013		2014		2015		2016

				Ampicillin		64		>64		64		64		64		>64		>64

				Amoxicillin/Clavulansäure		2		4		4		1		2		1		4

				Cefoperazon		8		16		8		4		8		8		16

				Cefotaxim		8		16		8		4		4		4		16

				Cefquinom		2		2		2		1		2		1		2

				Ceftiofur		8		8		2		2		2		2		4

				Cephalothin		2		2		8		0.5		1		0.5		2

				Clindamycin		>64		>64		>64		>64		>64		>64		>64

				Enrofloxacin		4		4		2		4		8		16		16

				Marbofloxacin		n.g.		n.g.		n.g.		16		>16		>16		32

				Tulathromycin		>64		>64		>64		>64		>64		>32		>32

				Tylosin		>128		>128		>128		>128		>128		>128		>128

				Anzahl Isolate (N)		27		34		43		63		35		56		41

				Wirkstoffe, für die keine klinischen Grenzwerte vorhanden sind		MHK90 [mg/L]

				Studienjahr		2016

						sensibel		intermediär		resistent

				Erythromycin		46				54

				Gentamicin		95				5

				Oxacillin		80				20

				Penicillin		34				66

				Tetracyclin		37				63

				Trimethoprim/
Sulfamethoxazol		100

				Vancomycin		100

				n=41





		



2009 N=27

2011 N=43

2013 N=63

2014 N=35

2015 N=56

2016 N=41

resistente Isolate [%]



		



2009 N=27

2010 N=34

2011 N=43

2013 N=63

2014 N=35

2015 N=56
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resistente Stämme [%]
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S. aureus, Kleintier, Indikation: Infektionen der Haut; 2010 - 2014
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AMP AMC CEF CFZ OXA PEN ENR MAR CLI ERY GEN TET SXT

W 2010 N=54 2011N=25 ®2012/2013N=68 ™2014N=21

AMP Ampicillin, AMC Amoxi/Clavulansaure, CEF Cephalothin, CFZ Cefazolin, OXA Oxacillin, PEN Penicillin, ENR Enrofloxacin, MAR Marbofloxacin,
CLI Clindamycin, ERY Erythromycin, GEN Gentamicin, TET Tetracyclin, SXT Trimethoprim/Sulfamethoxazol
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Diagramm1

		AMP		AMP		AMP		AMP

		AMC		AMC		AMC		AMC

		CEF		CEF		CEF		CEF

		CFZ		CFZ		CFZ		CFZ

		OXA		OXA		OXA		OXA

		PEN		PEN		PEN		PEN

		ENR		ENR		ENR		ENR

		MAR		MAR		MAR		MAR

		CLI		CLI		CLI		CLI

		ERY		ERY		ERY		ERY

		GEN		GEN		GEN		GEN

		TET		TET		TET		TET

		SXT		SXT		SXT		SXT



2010 N=54

2011 N=25

2012/2013 N=68

2014 N=21

resistente Stämme [%]

64.8

84

64.7

66.7

31.5

68

48.5

66.7

16.7

26.3

24.2

14.3

33.3

36

16.2

9.5

35.2

56

25

28.6

74.1

84

66.2

71.4

35.2

52

27.9

23.8

27.9

23.8

24.1

36

11.8

9.5

27.8

40

17.6

9.5

7.4

12

5.9

4.8

20.4

24

13.2

9.5

5.6

8

2.9

0



S.aureus Kleintier

		2014		Hund/Katze N=21

		AMP		66.7

		AMC		66.7

		CEF		14.3

		CFZ		9.5

		OXA		28.6

		PEN		71.4

		ENR		23.8

		MAR		23.8

		CLI		9.5

		ERY		9.5

		GEN		4.8

		TET		9.5

		SXT		0

		n =		21

		S.aureus		Kleintier		Infektionen der Haut

				2006/2007 N=35		2008 N=75		2009 N=55		2010 N=54		2011 N=25		2012/2013 N=68		2014 N=21

		AMP		28		51		47		64.8		84		64.7		66.7

		AMC		6		12		7		31.5		68		48.5		66.7		18.2

		CEF		3		7		6		16.7		26.3		24.2		14.3

		CFZ		-		-		15.4		33.3		36		16.2		9.5

		OXA		6		13		13		35.2		56		25		28.6

		PEN		51		63		66		74.1		84		66.2		71.4

		ENR		9.4		12.7		14.5		35.2		52		27.9		23.8

		MAR												27.9		23.8

		CLI				23.8		21.8		24.1		36		11.8		9.5

		ERY		20		28		24		27.8		40		17.6		9.5

		GEN		3		4		6		7.4		12		5.9		4.8

		TET		32		21		24		20.4		24		13.2		9.5

		SXT		6		1		6		5.6		8		2.9		0

		n=		35		75		55		54		26		68		21





S.aureus Kleintier

		



Hund/Katze N=21



S. aureus Geflügel

		



2010 N=54

2011 N=25

2012/2013 N=68

2014 N=21

resistente Stämme [%]



S.(pseud)intermedius

		2014		Geflügel N=35

		AMP		57.1

		AMC		5.7

		CEF		0

		CFZ		5.7

		OXA		8.6

		PEN		65.7

		ERY		48.6

		GEN		2.9

		TET		65.7

		SXT		0

		S. aureus		Geflügel

						2006/2007		2008 N=66		2009 N=27		2010 N=34		2011 N=43		2012 N=28		2013 N=63		2014 N=35

				AMP		51.4		60.6		59.3		73.5		48.8		60.7		66.7		57.1

				AMC		2.7		4.5		7.4		8.8		4.7		3.6		1.6		5.7

				CEF		8.1		0		0		2.9		0		0		0		0

				CFZ		-		-		-		11.8		9.3		14.3		4.8		5.7

				OXA		18.9		4.5		14.8		14.7		14		17.9		6.3		8.6

				PEN		51.4		62.1		70.4		70.6		53.5		67.9		69.8		65.7

				ERY		32.4		43.9		63		73.5		44.2		60.7		52.4		48.6

				GEN		5.4		1.5		3.7		8.8		9.3		3.6		3.2		2.9

				TET		59.5		69.7		70.4		76.5		51.2		64.3		61.9		65.7

				SXT		10.8		1.5		7.4		5.9		2.3		7.1		0		0

				VAN		0		0		0		0		0		0		0		0





S.(pseud)intermedius

		



Geflügel N=35



		



2012 N=28

2013 N=63

2014 N=35



		Hund

				Hund N=59

		AMP		52.5

		AMC		13.6

		CEF		8.5

		CFZ		10.2

		OXA		19.6

		PEN		79.7

		ENR		15.3

		MAR		15.3

		GEN		8.5

		CLI		39

		ERY		44

		TET		39

		SXT		20.3

		n=		59

		S. pseudintermedius		Hund

				2008 N=85

		AMP		47		2009 N=198		2010 N=421		2011 N=54		2012 N=566		2013 N=38		2014 N=59

		AMC		6		52		58.7		70.4		41.7		52.6		52.5

		CEF		2		13		12.6		22.2		9.2		13.2		13.6

		CFZ		-		13		10.5		15.7		9.1		10.5		8.5

		OXA		8		23.1		15.9		22.2		6.5		10.5		10.2

		PEN		65		20		13.5		24.1		7.4		10.5		19.6

		ENR		9.4		75		74.3		75.9		67.3		71.1		79.7

		MAR				26.5		17.7		20.4		12		18.4		15.3

		CIP														15.3

		GEN		9												15.3

		CLI		30.6		22		15.9		18.5		6.7		21.1		9.5

		ERY		38		43.6		43.9		38.9		30		44.7		39

		TET		45		49		44.2		38.9		31		44.7		44

		SXT		11		43		42.3		42.6		38.2		44.7		39

		CHL		29		22		16.4		13		9.9		21.1		20.3

		VAN		0		29		29.5		24.1		22		n.g.

						0		0		0		0.2		0		0

		n=		85		198		421		54		566		38		59

		S. pseudintermedius		Hund

				2008 N=85		2009 N=198		2010 N=421		2011 N=54		2013 N=38		2014 N=59

		AMP		47		52		58.7		70.4		52.6		52.5

		AMC		6		13		12.6		22.2		13.2		13.6

		CEF		2		13		10.5		15.7		10.5		8.5

		CFZ		-		23.1		15.9		22.2		10.5		10.2

		OXA		8		20		13.5		24.1		10.5		19.6

		PEN		65		75		74.3		75.9		71.1		79.7

		ENR		9.4		26.5		17.7		20.4		18.4		15.3

		CLI		30.6		43.6		43.9		38.9		44.7		39

		ERY		38		49		44.2		38.9		44.7		44

		GEN		9		22		15.9		18.5		21.1		8.5

		TET		45		43		42.3		42.6		44.7		39

		SXT		11		22		16.4		13		21.1		20.3

		VAN		0		0		0		0		0

		n=		85		198		421		54		38		59





		



Hund N=59



		



2012 N=566

2013 N=38

2014 N=59



		



2011 N=54

2013 N=38

2014 N=59
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Diagramm1

		Amoxicillin/
Clavulansäure		Amoxicillin/
Clavulansäure		Amoxicillin/
Clavulansäure		Amoxicillin/
Clavulansäure		Amoxicillin/
Clavulansäure		Amoxicillin/
Clavulansäure

		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin		Ampicillin

		Cephalothin		Cephalothin		Cephalothin		Cephalothin		Cephalothin		Cephalothin

		Cefazolin		Cefazolin		Cefazolin		Cefazolin		Cefazolin		Cefazolin

		Clindamycin		Clindamycin		Clindamycin		Clindamycin		Clindamycin		Clindamycin

		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin		Enrofloxacin

		Erythromycin		Erythromycin		Erythromycin		Erythromycin		Erythromycin		Erythromycin

		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin		Gentamicin

		Marbofloxacin		Marbofloxacin		Marbofloxacin		Marbofloxacin		Marbofloxacin		Marbofloxacin

		Oxacillin		Oxacillin		Oxacillin		Oxacillin		Oxacillin		Oxacillin

		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin		Penicillin

		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin		Tetracyclin

		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol		Trimethoprim/
Sulfamethoxazol



* nicht getestet

2010 N=421

2011 N=54

2013 N=38

2014 N=59

2015 N=66

2016 N=29

resistente Isolate [%]

*

*

*

*

12.6

22.2

13.2

13.6

4.5

6.9

58.7

70.4

52.6

52.5

37.9

41.4

10.5

15.7

10.5

8.5

1.5

6.9

15.9

22.2

10.5

10.2

0

0

43.9

38.9

44.7

39

31.8

17.2

17.7

20.4

18.4

15.3

6.1

10.3

44.2

38.9

44.7

44

31.8

20.7

15.9

18.5

21.1

8.5

6.1

10.3

0

0

13.3

15.3

6.1

10.3

13.5

24.1

10.5

19.6

6.1

6.9

74.3

75.9

71.1

79.7

62.1

55.2

42.3

42.6

44.7

39

31.8

34.5

16.4

13

21.1

20.3

9.1

10.3



S.pseudintermedius Hd

		S. pseudintermedius		Hund

				2008 N=85		2009 N=198		2010 N=421		2011 N=54		2013 N=38		2014 N=59		2015 N=66		2016 N=29

		Amoxicillin/
Clavulansäure		6		13		12.6		22.2		13.2		13.6		4.5		6.9

		Ampicillin		47		52		58.7		70.4		52.6		52.5		37.9		41.4

		Cephalothin		2		13		10.5		15.7		10.5		8.5		1.5		6.9

		Cefazolin		-		23.1		15.9		22.2		10.5		10.2		n.g.		n.g.

		Clindamycin		30.6		43.6		43.9		38.9		44.7		39		31.8		17.2

		Enrofloxacin		9.4		26.5		17.7		20.4		18.4		15.3		6.1		10.3

		Erythromycin		38		49		44.2		38.9		44.7		44		31.8		20.7

		Gentamicin		9		22		15.9		18.5		21.1		8.5		6.1		10.3

		Marbofloxacin		*		*		*		*		13.3		15.3		6.1		10.3

		Oxacillin		8		20		13.5		24.1		10.5		19.6		6.1		6.9

		Penicillin		65		75		74.3		75.9		71.1		79.7		62.1		55.2

		Tetracyclin		45		43		42.3		42.6		44.7		39		31.8		34.5

		Trimethoprim/
Sulfamethoxazol		11		22		16.4		13		21.1		20.3		9.1		10.3





S.pseudintermedius Hd

		



* nicht getestet

2010 N=421

2011 N=54

2013 N=38

2014 N=59

2015 N=66

2016 N=29

resistente Isolate [%]

*

*

*
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Zusammenfassung
Was brauchen wir?
. Interpretation und Kommunikation der Ergebnisse
. (Tier)arzneimittelzulassung/-tiberwachung bendtigt valide Daten
zur Antibiotikaresistenz
. Daten zum Resistenzniveau in Deutschland als

Entscheidungshilfe bei der ,empirischen* Therapie

. Valide Therapiestrategien: Intelligenter Antibiotikaeinsatz
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ONE HEALTH Prinzip

Die Kooperation zwischen den Disziplinen ist
zwingend notwendig

Tier + Mensch + Umwelt

(Global Action Plan WHO, OIE, FAO — National Action Plan)

gleiche Wirkstoffe!

Gleiche
Fragestellungen!

gemeinsame
Antworten?

http://www.onehealthinitiative.com/
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Vielen Dank fur lhre Aufmerksamkeit!

Dank an:

Dr. Ulrike Steinacker

Dr. Anne-Kathrin Karaalp
Dr. Britta Ballhausen

Maria Kluge

Dr. Antje Rémer

Marion Allert

Julia Schiedeck

Katharina Papakonstantinou
Hannelore Willeken

heike.kaspar@bvl.bund.de

WIir danken allen einsendenden
Laboren fur die exzellente
Zusammenarhbeit!
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