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1928: Alexander Fleming Discovery of Penicillin

A revolution of mankind

Thanks to PENICILLIN

...He Will Come Home |
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European Food Safety Authority

EFSA 27.7.2017

https://www

.efsa.europa.eu/en/press/news/170727-0
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PUBLIC HEALTH

Drug-resistant
bacteria ranked

World Health Organization hopes list will drive
development of much-needed antibiotics.

2 MARCH 2017

The drug-resistant bacteria that pose the greatest
health threats

World Health Organization publishes list that it hopes will focus development of
antibiotics.

THREAT LIST

Bacterium or bacterial family (and antibiotics it
resists) ranked by threat to human health

Acinetobacter baumannii (carbapenem)

Pseudomonas aeruginosa (carbapenem)

7

v,

Enterobacteriaceae, extended-spectrum-
| B-lactamase-producing (carbapenem)

\.

Enterococcus faecium (vancomycin)

Staphylococcus aureus (methicillin, vancomycin)

Helicobacter pylori (clarithromycin)

Campylobacter spp. (fluoroquinolone)

Salmonellae (fluoroquinolone)

nature International weekly journal of science
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Neisseria gonorrhoeae (cephalosporin,
fluoroquinolone)

Streptococcus pneumoniae
(penicillin-non-susceptible)

Haemophilus influenzae (ampicillin)

Shigella spp. (fluoroquinolone)




DNULUP7-NV2N NNOYNN NIF'VIN'VINT NITNY

N7 N71V9 NIV NI7YA NIR'OIMMVIN
N"MIM0I NN ARI9A WIN'YT NIXID)

H H
o i - f Ho._ M
~ C
T \H/ Q \ﬂ/ “‘—|’ . e’
V' A A, Ve N4
QO CO.H CQO_H O

2 COH

Penicillin nucleus Cephalosporin nucleus M onobactam nucleus Carbapenem nucleus

N\
ARIEL

UNIVERSITY



- D'PT'NA NI YIDIN NITMYN [1PAIN
NITNNLFT? XL

N'0MA'0IRN X D'YONY D'N'TAIXR °
(http://www.lahey.org/Studies/) DIV D'M'TAX >1000 °

H

T R rlj T HO i
R I 5 e
Y 5 \[r j;’/ . HYN CH, Hc/c

O Mo ot —C—R 3 S—R
o N H o) N Nt/
o o : ~50,H a
CO,H e CO,H

COH

FPenicillin nucleus Cephalospaorin nucleus

<enicillinase>.

< Carbapenemases > \I
ARIEL

UNIVERSITY

Monohactam nucleus Carbapenem nucleus



http://www.lahey.org/Studies/

ESBL D'ULIX D'7T''N

Klebsiella pneumoniae -1 E. coli - D™Mp'vn DN °
.0'71N 'M22 Y192 .0MIN'T [1IAN DNA7 D71 »
7 .CTX-M 0N NI 0'¥I191N 0'M'TINN -DTR 1] e

DU .D'T'N079 7V NTTIzN NITNYN °

S ESBL gene/s
on plasmid . @

.N2071 0'PT'N "2 N'POIX NN2YN N2 'y e

.[NNXN YWY 0701 NIRYAL AXRIZAN -n7'N7a e

N\
ARIEL

UNIVERSITY




3rd generation Cephalosporins
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Amikacin............
Ampicillin.........
Amp/Sulbactan......
Aztreonam..........
Cefazolin..........
Cefepime...........
Ceftazidime........
Ceftriaxone........
Cefuroxime Axetil..
Cefuroxime Sodium..
Ciprofloxacin......
Gentamicin,........
Imipenem...........
Meropenem..........
Piperacillin.......
Piperacillin/Taz...
Tobramycin
Trimeth/Sulfa......
Levofloxacin.......
Nitrofurantoin
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Cattle

E. coli EU - <5%

E. coli EU - 1.6%; US- 6%
Salmonella- US- 2.4-14.5%

European Food Safety Authority (EFSA) survey

Poultry

E. coli EU - 8.5% (0-26.4% Spain)
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Distinctiveness and Similarities Between Extended-Spectrum
B-Lactamase-Producing Escherichia coli |solated
from Cattle and the Community in Israel
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People infected with the outbreak strains
of Salmonella Heidelberg Feb 2018 (n=56)
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TR >=64 Cefepime..........
2°%° >=64 Ceftazidime.......
2°%° 5=64 Ceftriaxone.......
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2% >=64 Cefuroxime Sodium.
i >=4 Ciprofloxacin... ..
7D S 4 Gentamicin.:.......
39%9 - >=128 PBiberacillin. ... «:
2°%¥> >=128 Piperacillin/Taz..
2°%° >=16 Tobramycin
9%y »=320 Trimeth/Sulfa... ..
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Emerging reports.....

 Dairy cows in China (He T. et al. Vet Microbiol. 2017)
169 cows (104 healthy, 65 mastitic)

Feces and raw milk samples
3 E. coli isolates producing NDM carbapenemase (1 co-existing with mcr-1)

* Raw bovine milk in Lebanon (Diab M. J. of Med. Microbiol. 2017)
High prevalence (30.2%) of ESBL-P (CTX-M-15) K. pneumoniae

and E. coli producing CTX-M-15
1- ESBL-P K. pneumoniae producing also OXA-48 carbapenemase
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Emergence of plasmid-mediated colistin resistance > W "k
mechanism MCR-1[in animals and human beings|in China:
a microbiological and molecular biological study

CrossMark

_—

Yi-Yun Liv*, Yang Wang*, Timothy R Walsh, Ling-Xian Yi, Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiaojie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liu, Jianzhong Shen
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mcr-1 gene in E. coli isolates from:

* Raw meet -78/523 samples (15%).
* Animals - 166/804 (21%).
* Human infections - 16/1322 samples (1%).
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Year Positive isolates (%)/number of isolates
Escherichia coli
Pigs at slaughter ~ All 166 (20-6%)/804
Pigs at slaughter 2012 31(14-4%)/216
Pigs at slaughter 2013 68 (25-4%)/268
Pigs at slaughter 2014 67 (20-9%)/320
Retail meat All 78 (14-9%)/523
Chicken 2011 10 (4-9%)/206
Pork 2011 3(6:3%)/48
Chicken 2013 4 (25-0%)/16
Pork 2013 11 (22:9%)/438
Chicken 2014 21(28-0%)/75
Pork 2014 29 (22-3%)/130
Inpatient 2014 13 (1-4%)/902

Klebsiella pneumoniae

Inpatient

2014

3 (0-7%)/420

Table 2: Prevalence of colistin resistance gene mcr-1 by origin
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