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Antibiotics caused US
deaths to decline by ~220
per 100,000 in 15 years
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The perfect storm is approaching..

Deaths attributable to AMR every year by 2050

4,150,000

Latin
America
02 000

AMR in 2050
10 million

Tetanus
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Mortality per 10,000 population
|: I numiber of d=sths L ——
Road traffic 5 ] 7 & [ W=
accidents

1.2 million

=
AMR now
700,000

(low estimate)

Measles ~
130,000

S

...and this scenario did not even take into
account the upcoming pandemic “era”...



" Even simple infections will
become impossible to
treat

= Many medical
achievements are only
possible with effective
antimicrobials




Examples of How Antibiotic Resistance Spreads
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Simply using antibiotics creates resistance. These drugs should only be used to treat infections.

Source: www.washingtonpost.com
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by 2050
40% of current levels by 2050

GLOBAL
POPULATION

rising from 7.2 billion
to 9.7 billion by 2050

As population grows, pressures mount

And the relationships between food, water, and energy supplies become critical

Because of growth in global population and the consumption patterns of an expanding
middle class, in less than two decades three key demands will sharply increase ...

+ Energy-intensive desalinization efforts
use energy to produce drinkable water
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- Food production
requires water
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+ Crops are being
converted into
biofuels in some
countries

+ Food production requires
energy to plant and harvest
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Intensive (factory) farming:

® Failure of Infection Control
— Crowding
— Lack of hygiene

® Exposure to Antibiotics
— Widespread R
— Prolonge v
— Sub-lethal doses

® Stress reaction !
— Increased shedding jge=s
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Excessive use of medically important antimicrobials in food animals in
Pakistan: a five-year surveillance survey
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ABSTRACT ARTICLE HISTORY
Demand for poultry meat is rising in low- and middle-countries, driving the expansion of Received 16 September 2019

large commercial farms where antimicrobials are used as surrogates for hygiene, good Accepted 20 November 2019
nutrition. This routine use of antimicrobials in animal production facilitates the emergence
and spread of antibiotic-resistant pathogens. Despite potentially serious consequences for
the animal industry, few studies have documented trends in antimicrobial use (AMU) at the
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Stig Wall, Umed University,
Sweden

(41.71 mg/fPU), doxycycline (81.81 mg/fPU), and enrofloxacin (26.19 mg/fPU) were the most
frequently used antimicrobials for prophylactic or therapeutic use. Lincomycin was the most
frequently used antimicrobial used infeed (29.09 mg/fPU). Our findings suggest that the
annual consumption of antimicrobials in the broiler sector in Pakistan could be as high as 568
tons. This alarmingly high consumption estimate is the first baseline study on antimicrobial
use in animals in Pakistan. Our findings call for immediate actions to reduce antimicrobial use
in Pakistan, and countries with comparable farming practices.



Transfer of resistance

® Bacteria (with reS|stance) may transfer between animals
and to humans : - --

__: Plasmids encoding

- PathogenS: resistance
« Salmonella to several antibiotic
. . classes
« Listeria

«  Campylobacter

— Commensals (gut-flora = reservoir of resistance genes)
* E. coli (ESBL in chickens)
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Taylor and Reeder CABI Agric Biosci (2020) 1:1
https://doi.org/10.1186/543170-020-00001-y
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Antibiotic use on crops in low ey

and middle-income countries based

on recommendations made by agricultural
advisors

Philip Taylor ® and Robert Reeder
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Table 6 Ten crops on which
frequently recommended

antibiotics were most

Crop Cases In which antiblotic
was Included on that crop
Rice 74
Tomato 143
Citrus 17
Paprika 61
Potato 36
Cabbage 35
Eggplants 25
Purnpkin 23
Cnions 15
Maize 14

Crop names were grouped and harmenised to allow analysis e.g.“Citrus”is an
amalgamation of all named citrus crops




HANDLE WITH CARE
KEEP AT 58°F OR 14°C

THIABENPAZOLE
AND/OR IMAZALIL OR
AZOXYSTRODIN APPLIED

Thiabendazole is a fungicide and parasiticide.

Thiabendazole is also a chelating agent, which means that it is used medicinally
to bind metals in cases of metal poisoning, such as lead poisoning, mercury
poisoning or antimony poisoning.

Thiabendazole is vermicidal and/or vermifugal against Ascaris lumbricoides
("common roundworm"), Strongyloides stercoralis (threadworm), Necator
americanus, Ancylostoma duodenale (hookworm), Trichuris trichiura
(whipworm), Ancylostoma braziliense (dog and cat hookworm), Toxocara canis,
Toxocara cati (ascarids), and Enterobius vermicularis (pinworm).

Thiabendazole also suppresses egg and/or larval production and may inhibit the
subsequent development of those eggs or larvae which are passed in the feces.

Fungicide for spoilage control of citrus fruit; for
treatment of dutch elm disease in trees; for control

of fungal diseases of seed potatoes... to warrant
“shelf-life”

Budavari, S. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and
Biologicals. Whitehouse Station, NJ: Merck and Co., Inc., 1996., p. 1585

HANDLE WITH CARE

KEEP Al 58°F OR 14°C

THIABENDAZOLE
AND/OR IMAZALIL OR
AZOXYSTROBIN APPLIED


https://pubchem.ncbi.nlm.nih.gov/element/Mercury
https://pubchem.ncbi.nlm.nih.gov/element/Antimony
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Figure 2. Sanitation access and ESBL prevalence. Sanitation access is access to improved sanitation fadilities, 2008-09, as defined by WHO/UNICEF
(data.worldbank.orgfindicator/SH.STA.ACSN). ESBL prevalence is for 2008-09 and is derived from SMART study data.'''%7%8 This figure appears in
colourin the online version of JAC and in black and white in the print version of JAC.
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Caltagirone st al. Resistance Genes in Water Environment

TABLE 5 | Phenotipical and molecular characteristics of 3GCs-resistant transconjugants; comparison with E. colf and Kiebsislla spp. donors resistance and fi-lactamases.

Isolates Resistance® Enzyme Inc (Replicon}"

1T E. colf AMP, CAZ, CTX, FEP, CIP, PIP, LEV, MOXI, NOR, TCE, TMS. CTX-M-1 IncF (FAIB)

3TE. cofi AMG, AMP. CAZ, CTX, FEP, PIP, ERT, MEM, TZP, CIP, CL, MOXI, NOR. CTX-M-28, TEM-1  IncP (). IncF(FIE)

TTE. coli AMC, AMP. CAZ, PIP, TMS, €O. CTX-M-1, IncX4 (X4)
MCR-1.2, SHV-12

11T E. coli AMC, AMP, CAZ, CTX, FEF, PIP, TZF. SHV-12 IncF (FIB)

1TP E. coli Broni AMC, AMP, CTX, CAZ, FEP, PIP, CIP, LEV, MOXI, NOR, TCE, CL, FOS. CTX-M-28 IncHI2 (HI2), IncF (FIA, FIB)

2TP E. coli Broni AMP, CAZ, CTX, FEP, PIP, CIF, LEV, MOXI, NOR, CL. CTX-M-14 IncX1(X1)

1TP E. coli Varzi AMP, CTX, FEP, PIP, TMS. CTX-M-15 IncT (T)

2TP E. coli Varzi AMP, CTX, CIP, LEV, MOXI, NOR, FI, TMS. CTX-M-15 IncF (FIA)

3TR E. coli Varzi AMP, CTX, CAZ, FER, PIP. CTX-M-15, TEM-1 IncF (FIA, FIB)

BTP E. coli Varzi AMP, CTX, CAZ, PIP, CIP, LEV, MOXI, NOR, TOB, TMS. CTX-M-1, SHV-5 IncF (FIA, FIB)

1TP E. coli Stradella AMP, CTX, FEP, CIF, CO,GM, MCX], NOR, LEV, TMS, TOB. CTX-M-1 IncF (FIA, FIB)

1TP K. pneumonize Varzi  AMP, CTX, FEP, PIP. CTX-M-15 IncF (FIA)

3TP K. pneumoniae Varzi  AMP, CAZ, €TX, FER, PIF, TMS. CTX-M-28 IneN (M)

5TP K. pneumoniae Varzi  AMC, AMP, CTX, CAZ, FER. MEM, ERT, TZP, CIF NOR, MOX, FOS, CL, GM, TMS.  TEM-1, KPC-2 IncFllk (Flik, FIBKQ)

9T K. oxytoca AMP, CTX, FEP, FOS, PIP. CTX-M-1 IncN (N}, R (NA%)

FAMC, amoxicillin/clavulanic acid; AME ampicillin; CAZ, ceftazidime; CIR ciprofloxacin; CL, chioramphenicol; CO, colisting CTX, cefolaxime,; ERT, ertapenem; FEFR cefapime; FOS,
fosfornycin; GM, gentamicin; LEV, levofloxacin; MEM, meropenam; MOXI, moxifioxacin; NOR, norfloxacin; PIR piperacilin; TZP piperacilin-tazobactam,; TOB, fobramycin; TMS,
trimefoprim/sulfametoxazol: inc, incompatibility group, NA, not assigned

The anfibiotic resistance and the deferminants transferred in the transconjugants are underined and provided in boid.

Occurrence of Extended Spectrum
p-Lactamases, KPC-Type, and
MCR-1.2-Producing
Enterobacteriaceae from Wells, River
Water, and Wastewater Treatment
Plants in Oltrep6 Pavese Area,
Northern ltaly

Mariasofia Caltagirone, Elisabetta Nucleo', Melissa Spalla’, Francesca Zara',
Federica Novazzi?, Vittoria M. Marchetti', Aurora Piazza'-2, Ibrahim Bitar'?,
Marica De Cicco’, Stefania Paolucci?, Giorgio Pilla®, Roberta Migliavacca™ and
Laura Pagani'

and Multi-Locus-Sequence-Typing. During one-year study and taking in account

emerging resistance mechanisms.

characterization

the whole Gram-negative bactenal population, an average percentage of cefotaxime
resistance of 69, 32, and 10.3% has been obtained for the wastewater treatment plants,
streams, and wells, respectively. These results, of concern for public health, highlight
the need to improve hygienic measures to reduce the load of discharged bacteria with

Keywords: water ecosystems, Gram-negative bacteria, carbapenemases, colistin resistance, molecular



MDR bacteria do not need passport to cross country borders
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FIGURE 1 | Schematic of the hot-spots and drivers of antimicrobial resistance (AMR). The environmental compartments that are currently monitored or
regulated by the Environment Agency (EA; England) are denoted by an asterisk in red. WFD, Water Framework Directive.



New Delhi Metallo-B-
Lactamase-5-Producing
Escherichia coli in Companion
Animals, United States

Stephen D. Cole, Laura Peak, Gregory H. Tyson,
Renate Reimschuessel, Olgica Ceric,
Shelley C. Rankin

Author affiliations: University of Pennsylvania School of Veterinary
Medicine, Philadelphia, Pennsylvania, USA (5.D. Cole, 5.C.
Rankin); Louiziana State University, Baton Rouge, Louisiana, USA
(L. Peak); U5 Food and Drug Administration, Silver Spring,
Maryland, USA (G_H. Tyson, R. Reimschuessel, O. Ceric)

DOl hitps:ifdoi.org/10.3201/eid2602.191221

We report isolation of a New Delhi metallo-p-lactamase-5—
producing carbapenem-resistant Eschernichia coli se-
quence type 167 from companion animals in the United
States. Reporis of carbapenem-resistant Enterobactena-
ceae in companion animals are rare. We describe a unique
cluster of bla, _,, .—producing E. coli in a veterinary hospital.

ORIGINAL RESEARCH
iblished: 16 Movemnber 2016

doi: 10.3380/fmich 2016.01843

®

(=

updalen

High Prevalence of g-lactamase and
Plasmid-Mediated Quinolone
Resistance Genes in
Extended-Spectrum
Cephalosporin-Resistant Escherichia
coli from Dogs in Shaanxi, China

Xiaogiang Liu'*, Haixia Liu®, Yingian Li" and Caiju Hao

! Dapartmant of Basic Vetannary Medicing, Collage of Vatarinary Madicina, Nartfeast ARF Uinivarsity, Yanging, China,
? Dapartmant of Aquaculture, Codege of Animal Science and Technology: Morthwest AZF University, Yangling, China

Obijective: The aim of this study was to investigate the occurrence and molecular
characterization of extended-spectrum p-lactamases (ESBEL), plasmid-mediated
AmpC p-lactamase (pAmpC) and carbapenemases as well as plasmid-mediated
quinolone-resistant  (PMCRE] among extended-spectrum  cephalosporin-resistant
(ESC-R) Escherichia coli from dogs in Shaanxi province in China.



ween  Antimicrobial Agents COMMENTARY
SOCIETY FOR
— MI(lEOEIOLDG‘r and Chemotherapy® m
|

Wildlife Is Overlooked in the Epidemiology of Medically
Important Antibiotic-Resistant Bacteria

Monika Dolejska,>® lvan Literakab

IDepartment of Biology and Wildlife Diseases, Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno, Brno, Czech
Republic

BCEITEC VFU, University of Veterinary and Pharmaceutical Sciences Brno, Brno, Czech Republic

ABSTRACT Wild animals foraging in the human-influenced environment are colo-
nized by bacteria with clinically important antibiotic resistance. The occurrence of
such bacteria in wildlife is influenced by various biological, ecological, and geo-
graphical factors which have not yet been fully understood. More research focusing
on the human-animal-environmental interface and using novel approaches is re-
quired to understand the role of wild animals in the transmission of antibiotic resis-
tance and to assess potential risks for the public health.

KEYWORDS antibiotics, carbapenemase, environment, landfill, transmission, wild
animal
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In this issue of Antimicrob Agents Chemother, Ahlstrom et al. (3) provide data on the
first detection of CPE isolates in wildlife in the United States. By examining feces of
almost 1,000 gulls from seven locations near solid waste sites in Alaska for CPE using
antibiotic-supplemented medium, they obtained 7 Escherichia coli isolates positive for
the carbapenemase genes blacpc > Or blagy s 4s. Although the overall prevalence of CPE
found in wild birds in this study was quite low (<1%), this observation is surprising
since the surveillance of carbapenem resistance in Alaska initiated in 2013 has so far
revealed only four imported cases of human infections by CPE. Three bla,_,-positive
E. coli isolates from gulls were assigned to sequence type 410 (ST410), a successful
clone with reported interspecies transmission between wildlife, humans, and compan-
ion animals (4). Four highly related (only two single nucleotide polymorphisms [SNPs])
sequence type 38 (ST38) E. coli isolates with chromosomally integrated bla,, , ., were
found in the gulls as well. Of note, ST38 is considered a globally dispersed multidrug-
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Country Income Is Only One of the Tiles: The Global
Journey of Antimicrobial Resistance among Humans,
Animals, and Environment

Angela Pieri !, Richard Aschbacher ?, Giada Fasani 2, Jole Mariella 3, Lorenzo Brusetti ¢,
Elisabetta Pagani 2, Massimo Sartelli 5 and Leonardo Pagani 12*

! Infectious Diseases Unit, Bolzano Central Hospital, 39100 Bolzano, Italy; angela.pieri@sabes.it

-

= Antimicrobial Stewardship Program, Bolzano Central Hospital, 39100 Bolzano, Italy;
richard.aschbacher@sabes.it (R.A.); giadafasani@hotmail.com (G.F.); elisabetta.pagani@sabes.it (E.P.)

3 Department of Veterinary Medical Sciences (DIMEVET), University of Bologna, 40126 Bologna, Italy;
jole.mariella2@unibo.it

Faculty of Science and Technology, Free University of Bolzano, 39100 Bolzano, Italy;
lorenzo.brusetti@unibz.it

Division of General Surgery, Macerata Hospital, 62100 Macerata, Italy; massimosartelli@gmail.com
* Correspondence: lpagani.id@gmail.com; Tel.: +39-0471-908131; Fax: +39-0471-908552

Received: 16 July 2020; Accepted: 29 July 2020; Published: 1 August 2020



Find my institution | Login

ACSPublications Q

v Most Trusted. Most Cited. Most Read.

m MyActivity  f&) Publications =

COVID-19 Remote Access Support: Learn More about expanded access to ACS Publications research.

RETURN TO ISSUE <PREV  ARTICLE NEXT >

Sewage from Airplanes Exhibits High Abundance and Diversity of
Antibiotic Resistance Genes

Stefanie HeR*, David Kneis, Tobias Osterlund, Bing Li, Erik Kristiansson, and Thomas U. Berendonk

@ Cite this: Environ. Sci. Technol. 2019, 53,23, Citations

s e 1134 112 3 Q@@

https://doi.org/10.1021/acs.est.9b03236 LEARN ABOUT THESE METRICS
Copyright © 2019 American Chemical Society

RIGHTS & PERMISSIONS Environmental Science &
Technology
Read Online CICONGIN @) supportinginfo (1)»  suBJECTS: v
Abstract

MDR bacteria do not need passport to cross country borders



ACS ACS Publications C&EN CAS Find my institution Login

ACSPublications Q @ My Activity g Publications =

v Most Trusted. Most Cited. Most Read.
COVID-19 Remote Access Support: Learn More about expanded access to ACS Publications research.

RETURN TO ISSUE <PREV ~ ARTICLE  NEXT >

Sewage from Airplanes Exhibits High Abundance and Diversity of
Antibiotic Resistance Genes
Stefanie Helb*, David Kneis, Tobias Osterlund, Bing Li, Erik Kristiansson, and Thomas U. Berendonk

@ Cite this: Environ. Sci. Technol. 2019, 53, 23, Citatio

Article View Altmet C share Addto Export
13898-13905 P Van
Publication Date: November 12, 2019 ~ 1 1 34 1 1 2 3 (_\<> @ (_\R\S)
https://doi.org/10.1021/acs.est.9b03236 LEARN ABOUT THESE METRICS — —
Copyright © 2019 American Chemical Society

RIGHTS & PERMISSIONS

Environmental Science &

Technology
Read Online EIFCENGM @) suerortinginfo (1)»  SUBJECTS: ~
Abstract
w
)
Abstract
Airplane sanitary facilities are shared by an international audience. We
hypothesized the corresponding sewage to be an extraordinary source of Sewage flom Municipal sewage wih ormer municpal sewage
antibiotic-resistant bacteria (ARB) and resistance genes (ARG) in terms of airplane tanks contribution from airports (notfinked to airports)
diversity and quantity. Accordingly, we analyzed ARG and ARB in airplane- Metagenomics-based inventory of bacteria & antibiotic resistance genes

borne sewage using complementary approaches: metagenomics,
quantitative polymerase chain reaction (qPCR), and cultivation. For the
purpose of comparison, we also quantified ARG and ARB in the inlets of

Quantification of resistance genes by gPCR
Disc diffusion tests with Escherichia coli isolates
municipal treatment plants with and without connection to airports. As

expected, airplane sewage contained an extraordinarily rich set of mobile

. . What is the possible role of airplane-borne sewage in the
ARG, and the relative abundances of genes were mostly increased disseminati i

of antibiotic via ?

compared to typical raw sewage of municipal origin. Moreover, combined

resistance against third-generation cephalosporins, fluorochinolones, and

aminoglycosides was unusually common (28.9%) among Escherichia coli

isolated from airplane sewage. This percentage exceeds the one reported for German clinical isolates by a factor of 8. Our findings
suggest that airplane-borne sewage can effectively contribute to the fast and global spread of antibiotic resistance.




Pal et al. Migobiome (2016) 4:54
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RESEARCH Open Access

The structure and diversity of human, @ e
animal and environmental resistomes

Chandan Pal'?, Johan Bengtsson-Palme'”, Erik Kristiansson™ and D. G. Joakim Larsson'”"

14 % of the detected ARGs were found in both humans
Many ARGs are widespread across environments and at least one external environment.
Out of the 325 horizontally transferable ARG types ana-

Iysed, 203 ARG types were detected at least once in this

I Cther

Multidrug
Tetracycling
Sulfonamida
CQuinclone
Macrolide
Glycopepfide
Beta-lactam
Amphanicol

| | Aminoglycoside

Biocide and metal resistance genes are most common in
Y extemal environments
The relative abundances of biocide and metal resist-

_ metal The Inwsane
ance genes were, in contrast to ARGs, higher in most

-
external environments than in human and animal K|”e TThi conGomg bodkcls 8 sk rwed for ak:
microbiomes (Fig 1b). Similarly, the richness of bio-

cide and metal resistance genes was higher in all in- Ty
vestigated external environments than in human body The RISIng
sites and animals, with Beijing smog having the highest
richness of biocide and metal resistance genes (Fig. le). G IObaI
Within the human microbiome, oral and skin habitats H
showed higher richness of biocide/metal resistance Th at Of AI r
genes than other body sites did. There was a strong 1 -
correlation between the richness of biocide/metal re- POI Utlon and
sistance genes and the genus richness (Spearman’s cor- HOW We

» L,adn
Fight Ba%k

1007

75

50

Relative abundance (%)

25"
o

Oral-

Urogenital-
Gastrointestinal -

Animal-associated-
Mine-
Wastewater/sludge-

Pharmaceutical pollution-

Skin-
Airways-
Water -
Soil-

I

Sediment-
Beijing smog-

relation coefficient = 0.469, p<0.001) (Fig. 2c). We
observed no correlation between the richness of ARGs
and biocide/metal resistance genes (Spearman’s correl-
ation coefficient = -0.015, p =0.645), even after con-
trolling for the effect of taxonomic richness (partial

Fig. 3 Bar graph showing the relative abundance of resistance

genes to different classes of antibiotics across environmenis

correlaion coefficient = -0.056, p=0.097) (Additonal
file 1: Figure 54).
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This study shows microbiological contamination of water in two main Podhale rivers, whose resources are used
for artificial snowing, and the resulting snow contamination. 31 E. coli strains were isolated from snow at two ski
stations in the studied region, their antimicrobial resistance was determined and the presence of extended-
spectrum B-lactamase (ESBL) genes was searched for. The results indicate that waters of both rivers are severely
contaminated, resulting in contamination of artificial snow, with among others thermotolerant E. coli. E. coli
isolated from snow were most frequently resistant to ampicillin (74.19%) and amoxicillin/clavulanate (51.61%
isolates). Aminoglycosides and 3rd generation cephalosporins were most efficient among the tested
antimicrobials. Some bacterial strains were multi-drug resistant and three strains exhibited ESBL mechanism.
Molecular analyses showed the presence of ESBL genes in the same three strains. Genetic variation among E.
coli indicates that only some genotypes are able to survive the artificial snowing process.
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Integrated Surveillance System
Data/Information for Action

® Prevalence of AMR in different reservoirs
® AMR trends over time
® Association between AMR and Use of antimicrobial agents

® Guide evidence-based policies and guidelines to control
antimicrobial use in human and animals

® |dentify and evaluate the effectiveness of interventions to
contain the emergence and spread of resistant bacteria, or
even new viruses or threats



How surveillance can
improve health
outcomes

* Locally: allow healthcare professionals to make
better informed clinical decisions to ensure
better patients outcomes

« ASP, PRP, PPP

* Nationally: guide policy and ensure
appropriate and timely public health
interventions

* PNCAR, scientific societies,

* Globally: provide early warnings of emerging
threats and data to identify and act on long-
term trends

« WHO, CDC



Infections caused by resistant bacteria are associated
with increased morbidity, mortality, length of hospital
stay, and costs.” If unrelenting attention to infection con-
trol practices is crucial, the administration of antimicro-
bials should no longer be considered a single’s pledge, as
clearly demonstrated by these recent Italian experiences.
AMPs are rightly aimed at a more appropriate prescrip-
tion of antimicrobials and trigger a virtuous circle
through tight collaborative efforts and ever-improving
educational plans: we are bound to be geared up in help-
ing caregivers avoid collateral damage related to antimi-
. crobial misuse while ultimately improving patient safety.
ECDC COUI’ItI'y visit to ltaly 4 In Italy, we should really start tl'):ink?ng abc?u!: effective atr?’—

discuss antimicrobia timicrobial policies rather than deeming antimicrobial
resistance and inappropriate antimicrobial therapy as
our inescapable fate.
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resistance issues

Leonardo Pagani, MD

9-13 January 2017 Richard Aschbacher, MBSc

Antimicrobial Management Program, Unit for
Hospital Antimicrobial Chemotherapy (UHAC),

Conclusions Bolzano Central Hospital, Bolzano, Italy

Observations from this ECOC counfry visit confirm that the AMR situation in Italian hospitals and regions poses a major

public health threat to the country. The levels of carbapenem-resistant Enterobacteriaceae (CRE) and Acinetobacter Am J Infect Contr
baumannii have now reached hyper-endemic levels and, together with meticillin-resistant Staphylococcus aureus (MRSA), 2009

this situation causes Italy to be one of the Member States with the highest level of resistance in Europe.

Dwring conversations in Italy, ECDC often gained the impression that these high levels of AMR appear to be accepted
by stakeholders throughout the healthcare system, as if they were an unaveidable state of affairs.

The factors that contribute negatively to this situation seem to be:

. Little sense of urgency about the current AMR. situation from most stakeholders and a tendency by many
stakeholders to avoid taking charge of the problem;

Lack of institutional support at national, regional and local level;

Lack of professional leadership at each level;

Lack of accountability at each level;

Lack of coordination of the activities between and within levels.

If the current trends of carbapenem resistance and colistin resistance in gram-negative bacteria such as Klebsiella
prneumoniae and A. baumannii are not reversed, key medical interventions will be compromised in the near future.
Unireatable infections following organ transplantation, intensive care or major surgical interventions are now a
significant possibility in many Italian hospitals.
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One World, One Medicine, One Health
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