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In a 1945 interview with 
The New York Times, he 
warned that misuse of 
penicillin could lead to 
the propagation of 

mutant forms of bacteria 
that would resist the new 

miracle drug.

Prof. Alexander Fleming : 
the Nobel Price winner 

father of the miracle drug

Antibiotics are « miracle, but… » drugs !
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March 11, 2013, G8 Submit UK
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Little money is put in new antibiotics….

AMR reviews 2015
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Research on new antibiotics stopped in the 

late 80’ while usage contuned to increase



The crisis is mostly 
invisible 

Usually we still do have at 
least one antibiotic active 

for each patient

Experts say we can fall anytime ! 

But no new 
antiotics + 

resistance on 
the rise 
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…An historical interplay between 
« North » and « south »

• Antiobiotics discovererd in Northen 
industrialised contries

• A new fear from multiresistant bacteria from 
« South » countries.  
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• Normal inhabitants of our intestinal tract

• But also the cause of Urinary tract infections 
and bacteremia

• Because antibiotic are so effetive we have 
forgotten how serious things can be 

• Many E coli have between 2000 and 2015 
become resistant to most antibiotics :
– Third generation cephalosporins ESBL

– Carbapenems CPE

– Colistin « Toto-resistance »

The example of E. coli
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ESBL burden of diseases 
Paris (France) Bichat university hospital

Years
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Hygiene programs 
in hospitals

This was
hospital-born Years

22/06/2016 Andremont ARLIN, Juin 2016 16



17

Evolution of ESBL carriage rates in 
the community worldwide
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Modelisation number of human ESBL carriers 2010
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Evolution of ESBL carriage rates in 
the community

Gap 
between 
EU and 
the 

« South »

Introduction 
generics 3GK
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La dynamique de la consommation animale : UK

June 17, 2011
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Because E-ESBL are only susceptible 
to carbapenems….

Trends in Carbapenems sales
(Cars O. et al.  LID 2013)
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Last line treatment is now colistin
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Food animalsFood animals

FoodFood

Impressive 

dissemination! 

Impressive 

dissemination! 

EnvironmentEnvironment
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From a 
medical 
view of 
bacterial 
resistance
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From a 
medical 
view of 
bacterial 
resistance
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« Classical » natural history of 
bacterial infections

Contamination
of the
patient

Sickness
and

disease

Dissemination
of pathogens

Dissemination
of pathogens

Dissemination
of pathogens
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« New » natural history of bacterial 
infections

Contamination
of the
patient

Sickness
and

disease

Dissemination
of pathogens

Dissemination
of pathogens

Dissemination
of pathogens

Colonisation
of commensal

flora
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Iceberg’s tip
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« New » natural history of bacterial 
infections

Contamination
of the
patient

Sickness
and

disease

Dissemination
of pathogens

Dissemination
of pathogens

Dissemination
of pathogens

Colonisation
of commensal

flora
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Iceberg’s tip
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From a 
medical 
view of 
bacterial 
resistance
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31.7%

(58/183)

31.7%

(58/183)

47.7%

(93/195)

47.7%

(93/195)
72.4%

(142/196)

72.4%

(142/196)

574 travellers in intertropical zones

Global acquisition rate: 51% (n=293)
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From a 
medical 
view of 
bacterial 
resistance
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2015
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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2009 
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L’administration de 

tétracyclines à des 

vaches augmenterait de 

1,8 fois la quantité de 

méthane produite  !!. 

L’administration de 

tétracyclines à des 

vaches augmenterait de 

1,8 fois la quantité de 

méthane produite  !!. 

“We believe that the 
tetracycline treatment 
favors the growth of 
methanogenic archaea 
in the cows’ intestinal 
tract by reducing the 
bacteria in the gut.”

T.J. Hammer
Direct impact on 
climate change !
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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2008
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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2008



22/06/2016 Andremont ARLIN, Juin 2016 41

« La ville d’Inde 
où la croissance 

est la plus 
rapide »

(Wikipedia)
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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2008

Since 2010
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To the « one 
health »

approach that 
includes the 
animal world

From a 
medical 
view of 
bacterial 
resistance
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Correspondance between ESBL E. coli of 
birds and humans (Camargue, France)

Feeding off-shore

Feeding city dump

Yellow legs gull

Bonnedhal J et al. PlOs One 200922/06/2016 Andremont ARLIN, Juin 2016 44



CTX-M E. coli were found in both
types of birds and mixed with human

strains from the region

Bonnedhal J et al. PlOs One 200922/06/2016 Andremont ARLIN, Juin 2016 45



Dissemination of MDR into the artic : results of 
the Beringia expedition 2005

Fecal or cloacal samples 
from 97 artic birds 

from Northern Siberia, 
Point Barrow (Alaska) 

and Northern 
Greenland

Sjolund M et al. EID 2008
Western sand piper

Emperor brent goose

Vega glaucus gull 
Iceland glaucus gull
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8/97 (8.2%) birds with resistant
GNB

�Number 2 was a juvenile
�Some species are migratory birds
�Most likely theory :

introduction by migration 
transfer of resistance between birds

Sjolund M et al. EID 2008
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MSTree of 288 
human, domestic
animals, and 

wildlife ESBLs in 
MLSTdatabase

Guenther S, et al. Frontiers in Microb. 2011

A global 
analysis
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A global picture of the fate of 

antibiotics after thay are produced

begins to emerge
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Zhang QQ. Environ. Sci. Tech. 2015
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Zhang QQ. Environ. Sci. Tech. 2015
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Map of China showing the total antibiotic 
emission in each river basin.
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What can we do to face AMR

1. Decrease unnecessary use of 
antibiotics

2. Innovate : New antibiotics, Other
means :

1. Vaccine, bacteriophages

2. Decrease impact of antiobiotics on the 
intestinal microbiota : what we try to do
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AAC 2013

A medical post with a 
permanet paramedic
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~500 amerindians  still 
living in a traditionnal 

manner



AAC 2013

Un dispensaire,  une 
infirmiere, la CMU

Des carnets de santé
très bien tenus

Woerther PL et al., AAC 2013 22/06/2016 Andremont ARLIN, Juin 2016 55
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~-60%!



What can we do to face AMR

1. Decrease unnecessary use of 
antibiotics

2. Innovate : New antibiotics, Other
means :

1. Vaccine, bacteriophages

2. Decrease impact of antiobiotics on the 
intestinal microbiota : what we try to do
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The concept behind DAV 132
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Les messages du jour

� La résistance bactérienne est un pb MAJEUR

�C’est un phénomène global et écologique

�Aucune région ne sera épargnée

�D’abord diminuont massivement nos utilisations 
d’antibiotiques

�Ensuite développer de nouveaux antibiotiques ou 
d’autres innovation. 

�De l’argent et de la matière grise ! 
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Merci 
beaucoup 
pour votre 
attention! 
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