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How Antibiotic Resistance Happens
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* The time may come when penicillin can be bought by anyone in the
shops. Then there is the danger that the ignorant man may easily
underdose himself and by exposing his microbes to non—lethal
quantities of the drug make them resistant.
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Alexander Fleming, Nobel Lecture, December 11, 1945
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Road traffic
accidents

_ \ Cancer
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"~ AMR now \ =
o \\\ . E&IES : 8205 A
(low estimate)
|\ R
Measles Cholera
130,000 | N B ~ 100,000-
' 120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million

Resistance: Tackling a crisis for the health and wealth of nations
The Review on Antimicrobial Resistance Chaired by Jim O’Neill (December 2014)
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Trimethoprim
Streptogramins

Quinolones
: Lincosamides
Chloramphenicol

Tetracyclines

Glycopeptides
Aminoglycosides Cyclic lipopeptides

Beta-lactams* Oxazolidinones

Sulfonamides

1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s

WHO “The evolving threat of antimicrobial resistance Options for action” (2012)
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Enterobacteriaceae among ‘
Travelers from the Netherlands
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ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 2010, p. 3564-3568 Vol. 54, No. 9

Sunita Paltansing, Jeq  66.4804/10/$12.00 doi:10.1128/AAC.00220-10
Alex Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Foreign Travel Is a Major Risk Factor for Colonization with
Escherichia coli Producing CTX-M-Type Extended-Spectrum
B-Lactamases: a Prospective Study with Swedish Volunteers”

Thomas Tingdén,"* Otto Cars," Asa Melhus,”i and Elisabeth Lowdin'f

Sections of Infectious Diseases' and Clinical Bacteriology,> Department of Medical Sciences, Uppsala University, Uppsala, Sweden




Import and spread of extended-spectrum B-lactamase-producingEnterobacteriaceae by
international travellers (COMBAT study): a prospective, multicentre cohort study
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Crops
Aquaculture E
150,000 kg — r70’°00 kg

Humans
3,290,000 kg

Livestock
13,540,000 kg

N EnglJ Med 2013; 369:2474-2476
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National Action Plan on Antimicrobial Resistance
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SAVE antibiotics,
SAVE children
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FIGURE 3

Macrolide (er throm;cin) resistance in Streptococcus pyogenes,
Belgium, 2002 to 200
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Number of strains tested varied between 1298 in 2002 and 934 in 2007
Source: National Reference Centre Streptococcus pvogenes (University of Antwerp)

Euro Surveill. 2008 Nov 13;13(46). pii: 19036.
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n=3390 (2017 %) . 3,192 (2018 %) . 3218 (2019 %) (EHEET) 2017 (%) 2018 (%) 2019 £ (%)
B 455 44.7 41.2
Z O/ T8 243 21.2 23.2
47 NT Y 116 12.4 12.0
Fedh 10.7 113 8.5
RRE % 95 108 10.5
% 9.0 108 6.9
"I 17 78 8.2
R R % 1o 3RV BB E 6.5 1.0 9.0
TEX K 5.4 6.6 5.1
e 43 5.0 4.1
TH 31 32 2.6
PR RERAE 2.3 25 2.1
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2017 & 2018 &= 2019 &

(n=3,390) (n=3,192) (n=3,218)
IELW 46.8 46.6 524
NEYEEVANAEN-DITD P-4 219 20.3 17.7
bHhholun 313 33.0 29.9
ELW 40.6 438 439
BReA 70T o HICIEDHEIZ RN | 246 22.1 22.7
Hhokwn 348 34.1 334
IELW 67.5 68.8 66.4
FRHEINEDEEFERALTUW A EZOREDENEI LA D MR L 3.1 3.7 3.4
bh ol 29.4 275 30.2
IELW 38.8 415 45,7
NEYECIIRHFRAN2ZLDOTH S (A 12.7 134 105
Hh ol 48.6 45.0 438
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2017 #(n=3,390) 2018 %(n=3,192) 2019 % (n=3,218)

BoDYERTEMPORNEHHEHERST (= 4R 23.6 24.0 246
PHzY, RUBPEHREMBLLEIENHD (AIAY & 76.4 76.0 75.4
(& 4R 11.7 11.9 9.8

BECHREPDEHEZEBELTVD _
(AR & 88.3 88.1 90.2
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BECRELTVWS3REYHESE (4R 75.8 775 75.6
B TES LI ENDHD LR 24.2 22.5 24.4
BELRELTULWSREYDESR. (4R 26.5 271.2 285
REFECBEANCHUTTESENBD (AIRT- 3 73.5 72.8 71.5
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WA Z S ORENMEML TWAEH DD, 6 4 (RIREE) TH 262%0 [(MBREABICHELH 3]
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KIMRDABTBELVWEBVWETH? (%)
155  2%%  3%E  4FE S5EE 6FE 24
(1=113)  (=114)  (n=110)  (n=116) (n=105)  (n=103)  (n=661)

NEER7AVRACHENHS 64.6 45.6 21.3 19.8 114 1.8 30.0
HEERERBEICHRLSHD 77.0 50.9 48.2 49.1 23.8 26.2 46.4
NEERA 7V HICHRYH S 60.2 32.5 25.5 17.2 114 9.7 26.5
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