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Antimicrobial resistance in 2050

Jim O’Neill, The Review on Antimicrobial Resistance, May 2016 



Antimicrobial resistance: 
one health approach



 Poor sanitation

 High consumption of antibiotics in humans and
animals

High prevalence of AMR in 
low-income countries

Bevan et al., J Antimicrob Chemother 2017 



 Enterobacteriaceae = Gram negative bacteria, most known E. Coli

o Commensal flora gut, outside gut cause of infections (urinary tract, 
sepsis)

o Treatment with beta-lactam antibiotics

 Rise of resistant Enterobacteriaceae

o Extended spectrum beta-lactamase producing Enterobacteriaceae
(ESBL-E)

o Carbapenemase producing Enterobacteriaceae (CPE)

Rise of resistant Enterobacteriaceae
(ESBL-E and CPE)



 Plasmides (= mobile genetic elements)

➢ Co-resistance against quinolones, aminoglycosides and co-
trimoxazol

Spread of ESBL-E and CPE



World wide spread of ESBL-E

Woerther P, et al. Clin Microbiol Rev 2013 



Rise of ESBL-E in Europe

20142005



Does increased international travel
contribute to dissemination of AMR?

1,2 billion international tourist arrivals in 2016. Biggest growth in tourist to Africa, Asia
and Pacific region (UNWTO Annual Report 2016)





COMBAT STUDY

 Determine acquisition rate of multiresistant
Enterobacteriaceae during foreign travel

 Ascertain the duration of carriage of these micro-
organisms

 Determine the acquisition rate within households

 Identify risk factors for acquisition, persistence of 
carriage and transmission of multiresistant
Enterobacteriaceae











GENERAL CHARACTERISTICS



RESULTS ACQUISITION ESBL-E



GEOGRAPHICAL MAP OF ESBL-E 
ACQUISTION

Pre-travel ESBL-E carriage 122/2001 (6.1%)
ESBL-E acquisition 633/1847 (34.3%)



PERSISTENT DIARRHEA



DURATION OF CARRIAGE OF ESBL-E

CTX-M ENZYME GROUP 9 ESBLS median of 75 days



Transmission ESBL-E to
householdmembers

Onward transmission



Acquisition of CPE

5 travelers to Asia acquired CPE – none of them sought medical care – all but one had 
TD – one used AB – persistence of colonization up to 6 months in one –

clonal transmission of OXA-244 to her spouse



Colistin resistance (mcr-1)

None medical care – None used AB – 5 had TD – Only short-term colonization (<1 month)



COMBAT STUDY - CONCLUSIONS

 Determine acquisition rate of multiresistant Enterobacteriaceae

during foreign travel - 1/3 OF TRAVELERS (UP TO ¾ OF 
TRAVELERS TO INDIA)

 Ascertain the duration of carriage of these micro-
organisms - MEDIAN DURATION OF CARRIAGE 30 
DAYS

 Determine the acquisition rate within households - 12%

 Identify risk factors for acquisition, persistence of 
carriage and transmission of multiresistant
Enterobacteriaceae - ANTIBIOTIC USE, TRAVELER’S 
DIARRHEA, PRE-EXISTING BOWEL DISEASE



 Antibiotics, diarrhea and chronic bowel disorders 
dysbiosis of bowel microbiota

 Dysbiosis decreased colonization resistance in 
bowels susceptibility for acquisition ESBL-E

The important rol of the microbioma



 Restrict use of antibiotics for self-limiting gastro-enteritis

 Prevent traveler’s diarrhea
 Avoid food from street vendors

Consequences for pre-travel advice?






