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Deaths attributable
to AMR every year
compared to other
major causes of death

Tetanus
60,000

Road traffic
accidents

1.2 million

AMR now
700,000
(low estimate)

Measles
130,000

Diarrhoeal
disease

1.4 million

AMR in 2050

10 M

illion

Cancer

8.2 million

Diabetes
1.5 million

Cholera
100,000~
120,000

The coming cost of
superbugs by 2050

10 millions extra deaths
per year by 2050

Macroeconomic loss

8 trillions $ less per year

100 trillions $ by 2050



Percentage change in antibiotic
consumption per capita 2000-2010
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Outpatients use of selected
antibiotics in 2009 in 32 Countries

B Other antimicrobials for systemic use
Sulfonamides and trimethoprim

Quinolones

Macrolides, lincosamides and streptogramins
M Tetracyclines
m Cephalosporins and other beta-lactams
B Penicillins
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AMR-Burden of disease in Europe
(based on AMR data from 2007 for 5 MDR pathogens )

Antibiotic-resistant bacteria

Antimicrobial resistant Gram-positive bacteria

Methicillin-res

Vancomycin-resistant Entero cium

TECHNICAL REPORT

Antimicrobial resistant Gram-negative bacteria

3" generation cephalosporin-resistant Kiebsiella

Carbapenem-resistant Pseudomonas aeruginosa

= 25.000 extra deaths
= 2.5 milion extra hospital days

3" generation cephalosporin-resistant Escherichia cali

No. extra
deaths

No. cases of
infection”

171 200 5400 (37 %)

18 100 (9%) 1500 (28%)

32 500 (27¢

18 900 (27 %)

2900 (52%)

141 900 (3%) 10 200 (7%)

= 1.5 billion EURO for extra hospital costs and loss of

productivity

Table 1.1 Estimated annual burden due to selected antibiotic-resistant bacteria in European
Union Member States, Iceland and Norway, 2007

No. extra
hospital days

1 050 000 (16%)

111 000 (:



Worldwide distribution of different
metallo-B-lactamases

NDM: New Delhi metallo-B-lactamase WHO 2012



The WHO priority list

+ Acinetobacter baumannii

carbapenem-resistant

+ Pseudomonas aeruginosa

carbapenem-resistant

+ Enterobacteriaceae
carbapenem-resistant,
ESBL-producing

PRIORITY 2: HIGH

Enterococcus faecium
vancomycin-resistant

Staphylococcus aureus
methicillin-resistant
vancomycin-intermediate
and resistant

Helicobacter pylori
clarithromycin-resistant
Campylobacter spp.
fluoroquinolone-resistant

Salmonellae
fluoroquinolone-resistant

Neisseria gonorrhoeae
cephalosporin-resistant
fluoroguinolone-resistant

PRIORITY 3: MEDIUM

Streptococcus
pneumoniae
penicillin-non-susceptible
Haemophilus influenzae
ampicillin-resistant

Shigella spp.
fluoroquinolone-resistant

«priorities in urgent need of new antibiotics»




Antimicrebial resistance - @ OECD 2016
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Antibiotic resistance in Italy in 2015:
comparison with the European mean and 4-year trends

Klebsiella pneumoniae
3rd gen cephalosporins
aminoglycosides
carbapenems
Escherichia coli
3rd gen cephalosporin
aminoglycosides
fluoroquinolones
Pseudomonas aeruginosa
piperacillin-tazobactam
ceftazidime
aminoglycosides
carbapenems
Acinetobacter spp.
carbapenems
Staphylococcus aureus
oxacillin (MRSA)
Streptococcus pneumoniae
penicillin (NS)
macrolides
Enterococcus faecium

vancomicin (VRE)
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Klebsiella
pneumoniae
resistent to
carbapenems
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Journal of Infection and Public Health (2016) 9, 24—33
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Diffusion and transmission of a

. * Crosshark
carbapenem-resistant Klebsiella @
pneumoniae in the medical and surgical

wards of a university hospital in Milan,
Italy

Anna L. Ridolfo®"* Sara G. Rimoldi¢, Cristina Pagani®,
Andrea F. Marino?, Anna Piol?, Matteo Rimoldi?,
Pietro Olivieri?, Massimo Galli®, Lucia Dolcetti?,

Maria R. Gismondo*®

Our findings indicate that the spread of CRKP in Northern Italy
hospitals may go far beyond high-risk settings (i.e., intensive
care units) and that strict surveillance should be extended to
general areas of care.




Journal of
J Antimicrob Chemother 2016; 71: 3386-3391 Antimicrobial

doi:10.1093/jac/dkw337 Advance Access publication 1 September 2016 Chemothel’ﬂpy

Molecular epidemiology of KPC-producing Klebsiella pneumoniae from
invasive infections in Italy: increasing diversity with predominance of
the ST512 clade II sublineage

Viola Contel, Monica Monaco?, Tommaso Giani!, Fortunato D’Ancona?, Maria Luisa Moro*, Fabio Arena?,
Marco Maria D’Andreal, Gian Maria Rossolinil>~7* and Annalisa Pantosti? on behalf of the AR-ISS Study Group
on Carbapenemase-Producing K. pneumoniaet

Although a trend to a polyclonal evolution of the
Italian KPC-KP was noted, this study showed that the
KPC-KP population remained largely oligoclonal with
the wide diffusion of an ST512 lineage carrying cps-
2capsular type and producing the KPC




RAPID COMMUNICATIONS

Colistin resistance superimposed to endemic
carbapenem-resistant Klebsiella pneumoniae: a rapidly
evolving problem in Italy, November 2013 to April 2014

M. Monaco*?, T Giani*3, M Raffone*4, F Arena3, A Garcia-Fernandez?, S Pollini3, Network EuSCAPE-Italy?, H Grundmann®,
A Pantosti (annalisa.pantosti@iss.it)*, G M Rossolini>™#

e
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Ciprofloxacin o) 178 99.4
Amikacin 19 113 14 83 135 803
Ertapenem 0 O o0 o0 179 100
Imipenem O 0 6 3.4 173 96.6
Meropenem 0 0] 1 0.6 178 99.4
Trimetho/Sulfa 32 178 0 0 147 822
Gentamicin 149 832 6 34 24 167
Colistin 103 570 0 o0 76 430 <

Tigecycline 168 94.0 10 55 1 0.5



J Antimicrob Chemother 2016
doi:10.1093/jac/dkw195
Advance Access publication 3 June 2016
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mcr-1.2, a New mcr Variant Carried on a Transferable Plasmid from a
Colistin-Resistant KPC Carbapenemase-Producing Klebsiella
pneumoniae Strain of Sequence Type 512

Vincenzo Di Pilato,® Fabio Arena,” Carlo Tascini,® Antonio Cannatelli,” Lucia Henrici De .ﬁ.ngelis,b simona Fortunato,”

Tommaso Giani,® Francesco Menichetti,® Gian Maria Rossolini®-9-=f

Department of Surgery and Translational Medicine, Uniwersity of Florence, Florence, ltaly™; Depariment of Medical Biotechnologies, University of Siena, Siena, ltaly™,
Irfectious Dissase Unit, Muovo Santa Chiara Hospital, Pisa, lialy® Depanment of Exparimental and Clindcal Medidine, University of Florence, Florence, taly®; Clinical
Microbiology and Virology Unit, Florence Careggl University Hospital, Florence, ltaly™ Don Carlo Gnocchi Foundation, Flomence, Izl

Department of Infectious, Parasitic and Immune-Mediated
Diseases, [stituto Supenore dl Sanrtd, Rome, Ttaly
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First Detection of the mcr-1 Colistin Resistance Gene in Escherichia
coli in Italy

@ CrossMark
&=l

LETTER TO THE EDITOR

Antonlo Cannatelll,” Tommaso Glanl,? Alberto Antonelll,™® Lulgl Princlpe,® Francesco Luzzare,® Glan Marla Rossolin/™™d.2¢

[solate Isolation date

Source

Ward

MIC mg/liter (S/I/R)"

AMC

CTX

LC-279/13° June 2013
LC-705/14  August 2014
LC-902/14° October 2014
LC-968/14 November 2014
LC-17/15  January 2015
FI-4531 November 2015
FI-4592 November 2015
FI-4451 November 2015

Urine
Urine
Urine
Surgical wound
Urine
Urine
Urine
Urine

Neurology
Medicine
Outpatient
Intensive care unit
Neurosurgery
Outpatient
Orthopedics
Medicine

8 (S)

8 (R)
=1(S)
>64 (R)
=1(S)




Escherichia coli resistente ai
fluorochinoloni




E.coli resistente alle cefalosporine
di terza generazione

EARS-NET database




Resistenza in ceppi invasivi

di E.coli in Italia
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Acinetobacter spp:

isolati invasivi resistenti ai carbapenemi EARS-NET database




Enterococcus faecium

EARS-NET database

resistente alla vancomicina




optrA-mediated linezolid resistance

38000 O

* optrA confers

repB

b ‘;_ : )00 .
transferable resistance

pink

o to oxazolidinones

SRSl (linezolid and tedizolid)
and phenicols

(chloramphenicol and

& florfenicol).

-~ v pE349

© 36,331bp - . . .
(E. faecalis) JA ° First reported in China

(2015) in enterococci (E.
ny faecalis and E. faecium)
Sl fe e, of animal and human
. origin.

optrA = oxazolidinone-phenicol
transferable resistance Wang & al, JAC 2015




J Antimicrob Chemother 2016; 71: 1118-1129 P 037
doi:10.1093/jac/dkv438
Advance Access publication 24 December 2015 FIRST DETECTION OF

.. .. LINEZOLID-RESISTANT
Detection in Italy of two clinical OPTRA_POSITIVE CLINICAL
Enterococcus faecium isolates carrying ISOLATE OF ENTEROCOCCUS
both the oxazolidinone and phenicol EAECALIS IN ITALY

resistance gene optrA and a silent

. M 4 3 3 '],_‘ - . '].‘
multiresistance gene cfr Ilaria Baccani', Alberto Antonelli’,

Andrea Brenciani’, Gianluca Morroni?,
o ] ] . ] ) Marco Maria D' Andrea’, )
Andrea Brencianil, Gianluca Morronil, Chiara Vincenzil?, Lucia Henrici De Angelis®, Angelo Galano®,

Esther Manso?, Marina Mingoia?, Eleonora Giovanetti? Eleonora GiovanettiS,
and Pietro E. Varaldo!* Pietro Emanuele Varaldo®,

Gian Maria Rossolini’

ermA-like IS1216E-like

IS1216E-like
tnp oOptrA repA uvrA-like

impB parA putative resolvase
prnG hp
IS1216E-lik 1 IS1216E-like

G hb) maeddl @ ¢

Genetic context of optrA gene in Enterococcus faecalis Ef-2353
(isolated in Florence University Hospital from a surgical wound)
optrA gene was inserted in a plasmid of ~50 kb




oxtA = phenicol-oxazolidinone-
P 're'rr'ac?ycline resistance gene JOU."‘C.'I of .
Antimicrobial

J Antimicrob Chemother

doi:10.1093/jac/dky088 Chemotherapy

Characterization of poxtA, a novel phenicol-oxazolidinone-tetracycline
resistance gene from an MRSA of clinical origin

Alberto Antonellil, Marco Maria D’Andrea?, Andrea Brenciani®, Cesira L. Galeotti'"*, Gianluca Morroni @) >,

Simona Pollini!, Pietro Emanuele Varaldo® and Gian Maria Rossolini®-®*

» A novel acquired resistance gene, named poxtA, was found in a MRSA
strain. The poxtA gene encodes a protein of the ARE ABC-F family, which
is distantly related to OptrA and able to confer reduced susceptibility to
phenicols, oxazolidinones and tetracyclines.

* The strain had been isolated from a cystic fibrosis patient after linezolid
treatment and was found to carry at least two different linezolid
resistance mechanisms,including a 6152D substitution in the L3 ribosomal
protein and the cfr gene, an acquired gene encoding a ribosomal rRNA
methylase, which can mediate resistance to oxazolidinones and several
other anti-ribosomal drugs




MRSA
in Europa
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RisK Faciors For przviously unknown miicillin-
resisitant Stapnylococcus aurzus carriagz on
admission To 13 surgical wards in Europz.

11172901 (3.37%) nzw MR3A carpizes idz2atifizd ar admission.
Lndzazndzar eisk faciors for MRSA carriagz

- yeinaey cainzizrizaiion (OR: 4.4 997 €L 2.0-99),
- nursing nomz r2sidzaey (OR: 3.3; 995 ¢ 1 9-7.7),
- enranie skin diszasz (OR: 2.9; 9974 cr | 5-5.3),
- wounds/ulezes (OR: 2.4, 997 ¢r | 5-4.0),
- rzeznt nosoitalizaiion  (OR: ;.;, 997% ¢ 1. 5-3.3),
- dianzi23 (OR: 1.9; 997 ¢r 1 .02-2 3),
- agz >7/0 yzars (OR: 1.5; 9574 L 1 .03-2 3),

RisK faciars varizd o2iwz2n c2nirzs. T2 c-siaiisiic for inz
conunan grzdiciion rul2 for all cznirzs was 0,54, indicaring
limivzd arzdiciivz gowze.

Ld2niifying local risk faciors is imgariant.



Study of MRSA in milk farms in North-East Italy
Comparison of genotypes of MRSA from cow milk and
MRSA from nasal carriage of farmers

‘@
@



Livestock-associated MRSA (LA-MRSA)

v"Negli animali da compagnia
infezioni da MRSA di cute e
tessuti molli, prevalentemente
post-chirurgiche (nei cani piu
che nei gatti, ma segnalazioni
anche in conigli e cavalli).
I ceppi implicati sono
indistinguibili da quelli che
causano infezione nell'uomo
(ad esempio in UK lo ST22)

L T ey R R e e _‘_“.___a:_.... _.._.‘_.-___*.'" o = SFY F! j" .
: - : L e -,.- 1 y % , _l,r
F £

v"Nel maiale implicato ST398
(SPG Type 1034,1108, 1011, A DO S SRS SECSRERIT IR
1899, 1254, futti PVL negativi), SWARRWERNVE) SV/2s
riscontrato anche in bovini e polli LR+ A+ R+ A
Orfeo e gli animali.
Palermo, Museo Archeologico
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Carriage di MRSA in allevatori di
maiali e veterinari

Alto tasso di MRSA carriage
negli allevatori olandesi:; il
39% dei maiali al macello

risulta MRSA -positivo
(de Neeling et al, Vet Microb 2007)

A un congresso internazionale
di suinicoltura nel 2006 il
12.6% dei veterinari
(provenienti da 9 paesi) sono
S risultati portatori di MRSA,
88 che in 31/34 casi
6

appartenevano a ST 398
COPENHAGEN (Wulf et al, CMI 2008)

(213



* Nel 2010 utilizzati nel mondo 63.000 tonnellate di

antibiotici negli animali.

* Nel 2013 131.000 tonnellate (78.000 nella sola Cina),

con un trend che porterebbe all'uso di piu di 200.000
all'anno nel 2030.

* In Italia gli antibiotici usati a scopo auxologico sono
stati il 71% del totale dei commercializzati, rispetto
al 70% negli USA e all'84% in Cina.

» I polli da carne che ospitavano E.coli ESBL in Italia
erano piu dell'80%, quelli che ospitavano E.coli
resistente a 5 o piu classi di antibiotici il 64%. Piu
del16% risultava resistente a fluorochinolonici piu
colistina (ministero della Salute 2014).



g frontiers publshec 10 Novermber 2017

N Microbiology

Occurrence of Extended Spectrum
g-Lactamases, KPC-Type, and
MCR-1.2-Producing
Enterobacteriaceae from Wells, River

Water, and Wastewater Treatment
Plants in Oltrepo Pavese Area,
Northern ltaly

OPEN ACCESS
Editod by: Mariasofia Caltagirone, Elisabetta Nucleo ', Melissa Spalla’, Francesca Zara’,
Manusia Cari ,f ) Federica Novazzi', Vittoria M. Marchetti’, Aurora Piazza"*, Ibrahim Bitar’?,
S " Marica De Cicco', Stefania Paolucci, Giorgio Pilla®, Roberta Migliavacca ™ and

ltituio Macional da Satde, Porfugal )
Laura Pagani’
During one-year study and taking in account the whole Gram-negative bacterial 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 emerging resistance mechanisms.
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“Rodent spedes: water vole, Arvicola amphibious; field vole, Microtus agrestis; bank vole, Myodes glareolus; wood mouse, Apodemus sylvaticus; house mouse,

Mus musculus.

"Water voles on these islands are fossorial rather than riparian as on the mainland.

“Captured in and around the buildings housing poultry.

Arnold KE, Williams NJ,Bennett M. Biol. Lett. 2016; 12: 20160137.




Avifauna dell'Asinara

SPECIE STANZIALE MIGRATORIA N CAMPIONI CEPPI ISOLATI
2 0

Balia nera

Beccafico 25
Cannaiola 2

Capinera 16
Codirosso 26
Culbianco

Lui grosso

Magnanina

Magnanina Sarda

Occhiocotto
Passera sarda

Pettirosso
Pigliamosche

Saltimpalo

Sterpazzola

Torcicollo
Tordo bottaccio

Tottavilla
Zigolo Nero
TOTALE
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RESEARCH ARTICLES

Risk Factors for Infection with Pathogenic
and Antimicrobial-Resistant Fecal Bacteria
in Northern Elephant Seals in California

Stoddard RA, et al Public Health Rep. 2008:123:360-70.

Contributed Paper

Gastrointestinal Bacterial Transmission among
Humans, Mountain Gorillas, and Livestock in Bwindi
Impenetrable National Park, Uganda

INNOCENT B. RWEGO,*5 GILBERT ISABIRYE-BASUTA,* THOMAS R. GILLESPIE, i
AND TONY L. GOLDBERG*T%

*Makerere University, Department of Zoology, P.O. Box 7062, Kampala, Uganda

TDepartment of 1 7, College of Veterinary Medicine, University of Illinois, 2001 South Lincoln Avenue,
Urbana, IL 61802

EDepartment of Anthropology, University of Illinois, Urbana, IL 61801, U.S.A.

Rwego et al Conservation Biology 2008; 22: 1600-1607 Gorilla gorilla beringei

17% of E.coli isolates from gorillas were clinically resistant to at least one antibiotic used by local
people, and the proportion of individual gorillas harboring resistant isolates declined in proportion to
decreasing degrees of habitat overlap with humans.



PNCAR

+ Stewardship antibiotica 'diffusa’

* Ruolo dell'Infettivologo nella gestione
della terapia antibiotica in Ospedale e
Territorio.

- Rete consulenziale.

* Presenza e partecipazione nei ruoli
fissati da PNCAR presso le regioni



Grazie per |'attenzione




Cephalosporin resistance after stopping its
use in poultry in Quebec, Canada

Voluntary withdrawal of ceftiofur in ovo use

- Retail chicken E. coli
- Retail chicken S. Heidelberg
Human &. Heidelberg

Partial reinstitution of ceftiofur use
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Escherichia coli resistente ai
carbapenemi, Europa 2015
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