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Antibiotic resistance is ancient 
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Timeline of antimicrobial resistance 
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Cassini A et al. Lancet Infect Dis 2018 (ePub ahead of print) 
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AMR causes extra deaths 

O‘Neill, May 2016 
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Main drivers of AMR 

Holmes AH et al. Lancet 2016 

The qualitative and quantitative use of antibiotics is 

equivalent to the development of resistance. 

This is a natural law! 

What is the problem?  

adapted from Werner Witte, Robert Koch Institute, Germany 

The resistance equation 

Resistance genes + selection pressure 

=  Resistance problem 
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Resistance genes and 

globalization 

Holmes AH et al. Lancet 2016 
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Khawaha T et al. Clin Microbiol Infect 2017 

Import of MDRO through patients 

hospitalized abroad 

Wörther PL et al. Clin Microbiol Rev 2013 

MDRO and their reservoirs 



7 
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Wörther PL et al. Clin Microbiol Rev 2013 

ESBL producing Enterobacteria – 

global dynamics 

Import of ESBL producers by travelers 

Lübbert C et al. Int J Med Microbiol 2015 

ESBL prevalence in 

the Leipzig area: 6,8% 
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16 Arcilla MS et al. Lancet Infect Dis 2016 

Import of ESBL producers by travelers 

India: 89% 
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Arcilla MS et al. Lancet Infect Dis 2016 

Lübbert C et al. Int J Med Microbiol 2015; 305: 148-56 

Acquisition of ESBL producing 

Enterobacteria by travelers – 

persistence and spread 

Andersson DI & Hughes D. Nature Rev Microbiol 2014 

The One Health Approach 
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Big Pharma in 
India ... 
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Musi River, Hyderabad (India) 

Gothwal R et al. J Hazard Toxic Radioact Waste 2016 
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Lübbert C et al. Infection 2017 
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Hyderabad, 6 October 2017 
Gandi Lake in Sangareddy District  

Hyderabad Lake Throws Up Over 23 

Lakh (2,3 Mio) Dead Fish, Locals 

Accuse Pharma Companies 

Indische Medien Oktober 2017 
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Nosocomial infections in Germany 

by MDRO – size relation 

Gastmeier P & Fätkenheuer G. Dtsch Ärztebl 2015; 112: A674 

6-10% by MDRO 
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MDRO – how bad is it really in Germany? 

Mattner F et al. Dtsch Ärztebl Int 2012; 109: 39-45 

(SARI – 55 ITS) 

3MRGN 

4MRGN 

38 
Pfennigwerth N et al. Epi Bull 26/2017 

Detection of carbapenemases in 

Germany – results from the NRC 
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Bad bugs ... no drugs 

Attention! 

This is a KPC 

producing strain 

Institute for Medical Microbiology  

Leipzig University Hospital, 2012 

Known endemic areas of 
KPC producing Klebsiella (2013) 

Munoz-Price LS P et al. Lancet Infect Dis 2013; 13: 785-96 
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Epidemiology of carbapenem-resistant 

Klebsiella pneumoniae in Europe 

https://ecdc.europa.eu/sites/portal/files/documents/AMR-surveillance-Europe-2016.pdf 
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Letalitätsrate KPC-2-KP Infektion KPC-2-KP Kolonisation

44/105 27/45 16/60 

P = 0.001 

28% cancer patients 
 

26% solid organ transplants 
 

8% ECMO 

KPC-2-KP outbreak at the Leipzig 
University Hospital (2010-13) 

Lübbert C et al. Am J Infect Control 2014; 42: 376-80 

Mortality rate KPC-2-KP infections Colonized by KPC-2-KP 
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Effect of KPC-2-KP in liver transplant recipients 

Lübbert C et al. Liver Transplantation 2014; 20: 736-8 

Patients with immunosuppression 

p = 0.004 

(log-rank test) 

# It cannot be fair that we are outsourcing dirty antibiotic 

manufacturing processes to the very fast emerging countries 

that already have the biggest resistance problems worldwide.  

# I appeal to the European Commission for its commitment to 

ensure that the pharmaceutical industry transparently 

discloses its supply chains and to strictly prevent the release 

of antibiotics into the environment. 

# In my opinion, this can only be achieved through a 

redefinition of the GMP criteria under the auspices of the 

WHO with the addition of globally harmonized environmental 

standards as part of the regulatory controls for pharmaceutical 

products, in particular antibiotics and chemotherapeutics. 

What is my personal conclusion? 


