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Antibiotic resistance is ancient
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AMR causes extra deaths
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What is the problem?

The qualitative and quantitative use of antibiotics is
equivalent to the development of resistance.
This is a natural law!

The resistance equation

Resistance genes + selection pressure

esistance problem

adapted from Werner Witte, Robert Koch Institute, Germany
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VIM-1 carbapenemase-producing Escherichia coli in gulls from
southern France
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Main drivers of AMR
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Import of MDRO through patients
hospitalized abroad
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MDRO and their reservoirs

Worther PL et al. Clin Microbiol Rev 2013

Import of ESBL producers by travelers
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Import of ESBL producers by travelers

ESBL producing Enterobacteriaceae
Global dynamics

£SBL carriage rate (%)

Warther PL et al. Clin Microbiol Rev 2013
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Liibbert C et al. Int J Med Microbiol 2015; 305: 148-56

Acquisition of ESBL producing
Enterobacteriaceae by travelers —
persistence and spread

packaged beverages showed no protective effect, The ESBL-PE persistence rate after 6 months was 865 |
(3/35). We conclude that global efforts are needed to address the further spread of ESBL-PE in the commu-
nity. Active surveillance and contact isolation i may be at ission to medical
facilities especially for patients who traveled to India and South East Asia in the previous 6 months.

Liibbert C et al. Int J Med Microbiol 2015; 305: 148-56
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Arcilla MS et al. Lancet Infect Dis 2016

Findings 633 (34-3%) of 1847 travellers who were ESBL negative before travel and had available samples after return
had acquired ESBL-E during international travel (95% CI 32.1-36.5), with the highest number of acquisitions being
among those who travelled to southern Asia in 136 of 181 (75-1%, 95% CI 68.4-80.9). Important predictors for
acquisition of ESBL-E were antibiotic use during travel (adjusted odds ratio 2.69, 95% CI 1.79-4.05). traveller’s
diarrhoea that persisted after return (2-31, 1.42-3-76). and pre-existing chronic bowel disease (2-10.1.13-390). The
‘median duration of colonisation after travel was 30 days (95% CI 29-33). 65 (11-3%) of 577 remained colonised at
12 monihs. CTX-M enzyme group 9 ESBLs were associated with a significantly increased risk of sustained carriage
(median duration 75 days, 95% CI 48-102, p=0-0001). Onward transmission was found in 13 (7-7%) of 168 household
members. The probability of transmitting ESBL-E to another household member was 12% (95% CI 5-18).

Interpretation Acquisition and spread of ESBL-E during and after i onal travel was and
Travellers to areas with a high risk of ESBL-E acquisition should be viewed as potential carriers of ESBL-E for up to
12 months after return.

Marcilla MS et al. Lancet Infect Dis 2016



RESEARCH Overdevest | etal. EID 2011

© mutterwitz

Extended-Spectrum p-Lactamase
Genes of Escherichia coli in Chicken
Meat and Humans, the Netherlands
lise O Ina Wil Martine Rijs Andrew Eustace, Li Xu, Peter Hawkey,

Max Heck, Paul Savelkoul, Christina Vandenbroucke-Grauls, Kim van der Zwaluw, Xander Huijsdens,
and Jan Kluytmans.
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Figure 1, Distribution of extended-spactrum B-iactamase genes in chicken meat (A), human rectal swabs (B}, and human biood cultures

e S e Ma;;th-h(vha“‘kh) olnhc An'h Lcoh kq

Table 1. Senbes ottt bl e, watva, s bt 5ol € ganhr whor kO v 41 e ruratetueng s Gtz

One health approach =

™ pE— e -
- i st ety e oo ! m o
R R TP P 0 T AARAS o o i O PR oo
el
ey o et mide et e 95 1 W
o e 0l !
Gemany. Phenurcee and metsbobtes uestumer pheswee 25 jug | 1 £ “
tap wamee phwesene 025 g |
TP e A1 wow
- oma—tc . vp1n 9 e e o
o o v . canfott Sl ™
- e, oy e b . coutencn 1 1 W
o st e W1 e m
e e 2 1
Gty et bk g W o
= s T
e perechn G o s reabers. effver: pewboc o 4|1 o Ul
st o ot 0 116 g1
lathon it KD e e atcuae 134731 o
[
™ o, g o 05, ¥, dpeac 1 W
gmndate cetwone 3 pg |
e o b 51
Po e e— et vt g e
- o s e e 1 1 W o
- o st oot 44 g by o o
Accidental and tic ok et
s e —amthety. effuer: 9wyl " o m
production plants o reeltiane 2 metens et wslture 112 gl ! o1 o
el atunsvpn i wektase ftue wesbatmie 117 mg I " on o
Pt vl sty e ot sulametbouse 4 g | E o4
e Vb sl et ot O oo
ko 12441 on s
P e 261" me
Andersson DI & Hughes D. Nature Rev Microbiol 2014 e e ety G Larsson DGJ. Phil Trans R Soc B 2014; 369: 20130571

Big Pharmain
[Z)Ef'\l'%Mé7FLTISCHF g |nd | a... Indian industry’s contribution to drug access, both in India

and globally

AUSGABE  SERVICE  PZAMARKT  NACHRICHTEN Gragh 3: Exports of Pharmaeuscal Products from Incfa to the.
Wikt
Vo Tage | Machrichiunarchiy | DAT 2016 | News Outz | 2o Gus Tages | Mewsletier

[7ah,  of global vaccine 3
60% production “

5
o
ﬁ@ Annual UNICEF ., @
7s supply globall “
unicef S rPY e Y

- o Apotheh e 2ulchge 2o mebe i Forschung
B aicharg ivestan i odrs i ssvpochm

Lans i esenatinalin Verghich 51 ¢ aber Garpech wonsy
<D phamaz eitsche Incustne 1 den US4 gt met s

60%+ of global supply of

20 machen schug Busch
&

ARV drugs ¥

—
e e i
A P
o ationen sorgen musse Adf Ge Frage wvs;mw—ormuwm ‘.
T )
. o . 'm Annual UN vaccine - TN
ooty e et o e E:
= - aus. purchases
3o X s . =
ng erstebung s Se hobe Cichle an Krank e welche i Lirésche Shasen LR
e

SDURCE; Pross Informalion Buraa; “Affardablo Efficackaus Madicings. - A Raads Lead to india” aporl by IDMA: “Varocnos Marked in india” repart iy
20092015192 e [r—— Memnde oM o Sessts ol ey
Foto PZiAlois Miller ok




Tilo Gummel,

Christine Adelhardt, = : — e
NDR Christian Baars, : © oaskrste

A NDR - i
Elena Kuch, &
NDR .

Occurrence of High Levels of Fluoroquinolones
in Aquatic Environment due to Effluent
Discharges from Bulk Drug Manufacturers

Musi River, Hyderabad (India)
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MDRO — How bad is it really in Germany?

Number of MDR pathagens per 1000 patent days  (SARI — 55 ITS)
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Nosocomial infections in Germany
by MDRO - size relation

Nosokomialo Infoktionen
(400 000-600 000)

6% by MDRO

(clrea 30 000)

%

Gastmeier P & Fatkenheuer G. Disch Arztebl 2015; 112: A674

( Erroger )

Nosokomlale Infektionan durch multire-
sistanto Errogor, dio gogon fast allo An.
tiblotikaklassen rosistent sind (vor allem
AMRGN) (cirea 1 500)

Detection of carbapenemases in
Germany —results from the NRC
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Abb. 1: Anzahl der jahrlichen Einsendungen an das NRZ fiir gramnegative Krankenhauserreger; 200g- 2016

Plennigwerth N et al. Epi Bull 26/2017

Bad Bugs ...

Antibi 1
Attention! Ampicillin >32 R
AmpicillineSulbactam >32 R
L Piperacillin 64 R
This is a KPC piperacillin+Tazobac >64 R

B B Ceftibuten >4

prOduclng Straln Cefuroxim >32 i
Cefotaxim/Ceftriaxon >8 R
Ceftazidim >32 3
Aztreonam >16 R
“ Imipenem >16 R
Meropenem >16 R
Ertapenem >4 R
Doripenem =16 R

K "@ [[centamicin = s ]
Fmikacin =32 3
Tobramycin >16 3

[[coristin -8 R
Fostomycin >128 R
Levofloxacin >8 R
. Ciprofloxacin >4 R
Moxifloxacin >4 R
Doxycyelin =4 .

Institute for Medical Microbiology [Tigecyelin =0.5 |

Leipzig University Hospital, 2012



No Drugs...
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‘ On the threshold of a post-antibiotic era

IDSA Public Policy. Clin Infect Dis 2009; 48: 1-12

Known endemic areas of
KPC producing Klebsiella (2013)
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DER SRIEGEL

Einfiihrung neuer Antibiotika* in Deutschland

Zahl neuer Antibiotika
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* Auch Antibiotika gegen einzelne Erreger ber(cksichtigt
** Schatzwert des vfa for noch kommende Einfahrungen aufgrund laufender
Projekte, die die Phase 111 ader das Zulassungsverfahren erreicht haben

Quelle: vfa Stand: Mdrz 2017

Epidemiology of carbapenem-resistant

Klebsiella pneumoniae in Europe

Flgure 2. Klebsiella pneumoniae: percentage of invasive isolates with resistance to carbapenems,
EU/EEA, 2013 (left), 2016 (right)

2013 2016

https:/lecdc.europa. E 16.pdf

Siiddeutsche.de Panorama

7. Juni 2012, 12:00 Uniklinikum Leipzig
30 Tote nach Keimbefall

Es ist der gbRte bekannte Ausbruch dieser Art: Im Leipziger
Universititsklinikum haben sich in den vergangenen zwei Jahren 63

mit einem iresi: Erreger infiziert. Wie jetzt bekannt
wurde, ist knapp die Hilfte dieser Patienten gestorben.

Eingeschleppt wurden die Erreger nach Erkenntnissen der Klinikleitung 2010 von
einem deutschen Patienten, der auf Rhodos im Krankenhaus gewesen war. Er litt an




KPC-2-KP outbreak at the Leipzig Patients with immunosuppression
University Hospital (2010-13) Effect of KPC-2-KP in liver transplant recipients
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Libbert C et al, Am J Infect Control 2014; 42: 376-80 Liibbert C et al. Liver Transplantation 2014; 20: 736-8
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