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AMR – a global problem 

 
0.  Definition 
1. What are the problems? 
2. Was needs to be done & which plans exist? 
3. What is missing? 



ABR and AMR 

• Antibiotic resistance (ABR) 
only bacteria 
 

• “Antimicrobial resistance (AMR) threatens the 
effective prevention and treatment of an ever-
increasing range of infections caused by 
bacteria, parasites, viruses and fungi.” 
WHO (2014) Antimicrobial resistance: global report on surveillance. 



Antibiotic resistance 

http://apps.who.int/iris/bitstream/10665/259466/1/WHO-NMH-FOS-FZD-17.7-eng.pdf accessed 2018-04-19 



Antibiotic resistance 

http://apps.who.int/iris/bitstream/10665/259466/1/WHO-NMH-FOS-FZD-17.7-eng.pdf accessed 2018-04-19 



 
Kupferschmidt K (2016) Science, 13.05.   

Resistance is inevitable 



1. What are the problems 

• Antibiotic resistance is on the rise 
• More people die unnecessarily 
• Treatment becomes more complicated and 

expensive 
 



Knowledge is incomplete 

 

WHO (2014) Antimicrobial resistance: global report on surveillance. 



Resistance is widespread: TB 

 

WHO (2014) Antimicrobial resistance: global report on surveillance. 



Methicillin-resistant   
Staphylococcus aureus 

 % of Methicillin-
resistant 
Staphylococcus 
aureus out of all 
S. aureus causing 
hospital-related 
infections in latin 
America, 2007    

WHO (2011) Combat drug resistance www.who.int/entity/world-health-day/2011/WHD_AMR.pps  

http://www.who.int/entity/world-health-day/2011/WHD_AMR.pps


Too much of a good thing 

Antibiotic consumption per person 

Van Boeckel (2014) Lancet Infect Dis; 14: 742–50 



Poorer countries are catching up 
Consumption growth 

Van Boeckel (2014) Lancet Infect Dis; 14: 742–50 



Resistance travels 

Flights between 6000 airports 2012  (Wieler 2016) 
13 



Resistance on the move 
Klebsiella pneumoniae carbapenemases (KPCs)  

 

Munoz-Price S et al. (2013) Lancet Infect Dis; 13: 785 



AMR – many factors 

I. over-prescribing & dispensing of antibiotics  
II. misuse of antibiotics by patients  
III. over-use & misuse of antibiotics in livestock, 
fish farming & on plants  
IV. lack of new antibiotics being developed  
V. poor infection control in hospitals, clinics & 
farms  
VI. lack of toilets & proper sewage disposal  



But also environmental pollution 

 

Drug plant in Hyderabad 
© phoenix/NDR/Christian Baars 



Hyderabad, India 

Water from sewers, 
rivers, drinking water 
• 26 of 28 samples 

resistant bacteria 
 

• 14 of 16 samples 
with antibiotics 

 
Cut-off for resistance 
selection exceeded 

 
 

• Moxifloxacin  5,500 x 
• Ciprofloxacin 700 x 
• Ampicillin 115 x 
• Clarithromycin 110 x 



AMR a complex picture 

Cantas et al. (2013) 
Frontiers in 
Microbiology;  4,  
Article 96  



2. What needs to be done? 

One health approach 
• The health of people, 

animals and 
environment are 
closely interlinked 
 
 
 

https://followtheoutbreak.files.wordpress
.com/2013/10/science.jpg  

'One Health' is an approach to designing and 
implementing programmes, policies, 
legislation and research in which multiple 
sectors communicate and work together to 
achieve better public health outcomes. 
 
www.who.int/features/qa/one-health/en/  

https://followtheoutbreak.files.wordpress.com/2013/10/science.jpg
https://followtheoutbreak.files.wordpress.com/2013/10/science.jpg
http://www.who.int/features/qa/one-health/en/
http://www.who.int/features/qa/one-health/en/
http://www.who.int/features/qa/one-health/en/


WHO Global action plan on 
antimicrobial resistance 

The May 2015 World Health Assembly adopted a global action plan on 
antimicrobial resistance, which outlines five objectives: 
• to improve awareness and understanding of antimicrobial 

resistance through effective communication, education and 
training; 

• to strengthen the knowledge and evidence base through 
surveillance and research; 

• to reduce the incidence of infection through effective sanitation, 
hygiene and infection prevention measures; 

• to optimize the use of antimicrobial medicines in human and animal 
health; 

• to develop the economic case for sustainable investment that takes 
account of the needs of all countries and to 

• increase investment in new medicines, diagnostic tools, vaccines 
and other interventions. 



WHO Global action plan on 
antimicrobial resistance 

• Framework for action 
• Support for member 

states 
• Surveillance network for 

ABR 
• Detailed recommen-

dations for diverse 
sectors to tackle AMR 
for national 
implementation 
 



Prevention 

Humans 
• Better living conditions (water, sewage …) 
• Hygiene  
• Cleaner food 
• AB use in animals 

 



AB use in animals 

• Ban antibiotics as 
growth stimulant 

• Healthy environment 

• Limit use to treatment 
of diseases 

• Use qualified vets 
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AB use in humans 

• Less and better targeted prescriptions 
Needs surveillance & laboratories 
Control of distribution >Rx 
Training of prescribers (AB stewardship) 

• Better hygiene in health facilities 
• Education of patients  
• Access to treatment >UHC 

 



Implementation 

• National plans 
 

• Local implementation in the different sectors 
– Talking to and actively involving actors 
– Changing attitude and behaviour 

• Stumbling blocks 
– e.g. lack of clean water 



WHO surveillance network 

  



3. What’s (sometimes) missing? 

One health not taken seriously 
• Cooperation across sectors difficult 
• Tackling poverty would reduce the need for 

antibiotics dramatically 
• Integration of AMR policies in the existing 

health system (no vertical approach) =UHC 
• Teaching doctors antibiotic stewardship is rare 

even in rich countries 
 
 
 
 
 



What’s missing? 
Action on animal health 

• Large scale intensive farming (more profitable 
at cost of the environment)  

• Commercial interest in selling antibiotics 
• Farmers and doctors don’t talk with each 

other 
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What’s missing? 
New antibiotics – discovery void 

 

WHO (2014) Antimicrobial resistance: global report on surveillance. 



Research: Public investment needed 

• Little incentive for 
industry 
(other indications 
more profitable) 

• Risk of overuse to 
recoup cost 
 

Der Chirurg (2017), 88(1) 



Research: Public investment needed 

First steps taken 
• The Global Antibiotic 

Research & Development 
Partnership (GARDP) 

• WHO and Drugs for 
Neglected Diseases 
initiative (DNDi) 

• Co-funding by German 
government 



What we do 
Online learning tool 

www.bukopharma-online-lernbox.de/Antibiotika-Resistenzen  

http://www.bukopharma-online-lernbox.de/Antibiotika-Resistenzen


www.bukopharma.de  

• Information 
• Education 
• Advocacy 
 
BUKO 
Pharma-Kampagne 
A.-Bebel-Str. 62 
33602 Bielefeld 
mail@bukopharma.de 
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