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Review on Antimicrobial Resistance,  
First report, December 2014 
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Antimicrobial resistance is a major  
public health threat in LMIC 



ESBL Carriage Rates in the  
Community 

Woerther et al, Clin Microbiol Rev 2013; 26: 744-58 
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High-level of  
environmental  
contamination 
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Carbapenemases in animals  
and the environment 
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DRIVERS 

8 



Days 

%
 M

a
c
ro

li
d

e
 r

e
s
is

ta
n

t 

100 

80 

60 

40 

20 

0 

0 4  8 14 28 42 180 

Azithromycin  

Clarithromycin  

Placebo-1  

Placebo-2 

MAIN FINDINGS 

• Mean pre-antibiotic (Day 0) carriage of macrolide-resistant 
streptococci was 28% 

• Use of both macrolides resulted in a huge increase in resistant  
streptococci, which persisted for at least 6 months (P0.01) 

Malhotra-Kumar S, et al. Lancet. 2007;369:482-490. 
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Antibiotic Use: 
Macrolide use is the single most 

important driver for the emergence of  

macrolide resistance 



Pandemic Spread: 
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CTX-M-15 producing E. coli ST131 

• CTX-M-15 producing ST131 E. coli emerged  
simultaneously in three continents in 2008 as ExPEC  
in community (and hospital settings) 

• High spread capacity due to combination of: 

- Spread of an epidemic clone (ST131) with  
selective advantages (multiple antibacterial  
resistance, mainly fluoroquinolones, and enhanced  
virulence factors); mainly found with CTX-M-15  
but also CTX-M-3 (UK), CTX-M-14 (Canada, China,  
Japan, Spain) and CTX-M-27 (France, Switzerland,  
Japan) 

- Horizontal transfer of plasmids (IncF) or genes 
carrying the blaCTX-M-15 alleles 



Global dissemination of ESBL- 
positive Escherichia coli ST131 clone 

Clin Microbiol Rev. 2014; 27(3): 543–574. 
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Pandemic Spread: 
KPC Producing K. pneumoniae ST258 

Lee et al. Front Microbiol. 2016; 7: 895. 



K. pneumoniae ST258 

Chen et al. mBio 5, e1355; 2014 
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Pandemic Spread 
NDM gene on broad range plasmids 

14 Lee et al. Front Microbiol. 2016; 7: 895. 



Pandemic Spread: 
pOXA-48a plasmid 

15 Lee et al. Front Microbiol. 2016; 7: 895. 



What makes Gram-negatives 
unique? 

Horizontal Gene Transfer 
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SOLUTIONS 
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“If you cannot  
measure it,  
you cannot  
improve it” 

Lord Kelvin 
1824-1907 
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Total antibiotic use in 2011 in number of  
DDD per 1000 Inhabitants per Day in 12  

European countries and Kosovo as  
compared to 29 ESAC-Net countries 

Versporten et al, LID, 20 March 2014 



National Quantity Targets to  
Improve Outpatient Antibiotic  

Prescribing 
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Country Quantity metric for  
antibiotic consumption 

Level of target 

Belgium Packages per 1000 inhabitants 
per year (PID) 

600 PID by 2020 
400 PID by 2025 

Sweden Prescriptions per 1000  
inhabitants per year (PrID) 

250 PrID by 2014 

Norway Defined Daily Doses per 1000 
inhabitants per day (DID) 

30% reduction in DID by 
2020 compared to 2012 

England Prescriptions per 100 patients  
per year (PrID) 

≥4% reduction in PrID in  
2016/17 on 2013/2014 
performance 

Turkey Defined Daily Doses per 1000 
inhabitants per day (DID) 

35 DID by 2017 



Duration of surgical prophylaxis in 13 Japanese hospitals 

Selection hospitals with ≥ 10 patients receiving surgical prophylaxis  (n=13 hospitals) 

Point Prevalence Survey 
in Japan 
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Antibiotic choice for surgical  
prophylaxis in Japanese hospitals 

Japan 
(%) 

Europe 
(%) 

Cefazolin 38.2 28.5 

Cefcapene 10.9 / 

Cefmetazole 8.9 / 

Cefditoren 6.3 / 

Cefotiam 5.3 / 

Cefdinir 3.8 / 

Ampicillin/ enz.inh. 3.6 0.3 

Flomoxef 3.4 / 

Cefaclor 3.1 0.1 

Levofloxacin 2.5 0.6 

Ceftriaxone 1.4 16.7 

Ciprofloxacin 0.5 4.8 

Clindamycin 0.5 1.8 

Amoxicillin/enz.inh. 0.4 7.8 

Cefuroxime / 9.4 

Metronidazole / 7.9 

Gentamicin / 6.1 

Japan 
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Scotland: duration of surgical prophylaxis <24 
hours ≥95% compliance 

England: total antibiotic consumption to be  
reduced by 1% per year 2015-2019 as measured  
by DDD per 1000 Admissions per Year 

USA: inappropriate antibiotic use will be reduced 
by 20% from 2014 levels by 2020. 

China: antibiotic utilization in general hospitals  
should be less than 40 DDD/ per 100 Patient  
Days 
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National Quantity Targets to  
Improve Inpatient Antibiotic  

Prescribing 



Global Trends of MRSA 
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Reasons for Success with 
HA-MRSA in Europe 
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• In many of these countries: 
- Nation-wide implementation of Infection Control programs 

- Improvements of contact isolation, environmental control, hand 
hygiene with reduced cross transmissions 

- Dedicated and coordinated IC networks providing training,  
surveillance & evaluation 

- Screening for MRSA carriage 

• Other factors: 
- “Ecosystem-specific” clonal spread of MRSA and absence of  

Horizontal Gene Transmission? 

- Antibiotic policies with reduced antibiotic selective pressure? 

- Transmissibility, natural fluctuation of certain clones, virulence,  
change in practise or case mix or LOS,...? 

- Regression to the mean? 
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The solutions are 
daunting!! 

Davies et al ,  

Microbio Mol  

Biology Rev  

2010; 74-417-33 



G20 Leaders' Communique  
Hangzhou Summit 

4-5 September 2016 
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“We affirm the need to explore in an inclusive  
manner to fight antimicrobial resistance by  
developing evidence-based ways to prevent and  
mitigate resistance, and unlock research and  
development into new and existing  
antimicrobials from a G20 value-added  
perspective, ….” 



General Assembly of the UN 
21 September 2016 
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Most significant  
attention ever from  
senior global political  
leadership in 2016 
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