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Antibictic resistance leads to HIGHER medical costs,
| PROLONGED hospital stays and INCREASED number
of deaths, the World Health Organization says.
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La Resistenza agli Antibiotici:

una delle piu gravi minacce globali alla salute umana nel 21° secolo

Polymyxins Vancomycin Tigecycline
Cephalothin,
Penicillin, Nalidixic acid,
Streptomycin | Erythromycin Gentamicin Imipenem Daptomycih
Ceftriaxgne,
Sulfadrugs Tetracycline [{Methicillin Clindamycin Ciprofloxacin Linezolid Ceftaroline

Penicillin-R Methicillin-R Nalidixic acid-R Extended-spectrum ImipenemlR

Staphylococeus Staphylococcus )|Escherichia coli q B-lactamases Enterobacteriaceas

aureus
\__/ Pan-drug-R
Enterobacteriaceae

Penicillin-R AmpC Vancomycin-R Vancomycin-R

Pneumococcus cephalosporinases Enterococcus Staphylococcus
aureus

Tang S. et al. Advanced Drug Delivery Reviews, 2014. 78:3-13
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1 Over the past decade,
Confronting bacterial resistance in antimicrobial resistance
healthcare settings: a crucial role has emerged
for microbiologists as a major public-health crisis

Tohn E. MelCowan Jr and Ered O Tonover

Bacteria that are resistant to antimicrobial agents,
which were previously isolated primarily in acute-

care hospitals, now cause infection in a wide
range of other healthcare settings.
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survey, 2012

Pietro E. Varaldo ©, Stefania Stefani ®

Epidemiology of Staphylococcus aureus in Italy: First nationwide

Floriana Campanile =", Dafne Bongiorno 9, Marianna Perez 2, Gino Mongelli @, Laura Sessa <,
Sabrina Benvenuto?, Floriana Gona® AMCLI — 5. aureus Survey Participants',

Prevalence of S. aureus and MRSA in Italy among
total number of pathogens (TP) isolated during

‘ ﬁ q 2012
T 4 TP S.aureus/TP

MRSA /TP
(n.-%)

MRSA/S.aureus

-0

21873 2541/21873

(11.6%)

(n.) n.-%

By courtesy of Prof. Stefania Stefani : ; Location of the 52 hospital laboratories participatingin t

910/21873
(4.1%)

910/2541
(35.8%)




Rates of MRSA and MSSA from BSlIs, LRTIs and SSTIs
and other sources

Source |S. aureusn. (%) MRSA n. (%) MSSA n. (%)
BSIs 465 (18.3) 183 (39) 282 (61)
LRTIs 451 (17.7) 184 (41) 267 (59)
SSTIs = 768 (30.2) 273 (35.5) 495 (64.5)
other 857 (33.8) 270 (31.5) 587 (68.5)
TOT. 2541 910 (35.8) 1631 (64.2)

BSI (bloodstream infections); LRTI (low-respiratory tract infections); SSTI (skin and soft-tissue infections)

By courtesy of Prof. Stefania Stefani
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Staphylococcus aureus. Percentage (%) of invasive isolates with resistance to meticillin (MRSA), by
country, EU/EEA countries, 2014
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Global dissemination of extensively drug-resistant MDR
carbapenemase-producing Enterobacteriaceae: clinical

perspectives on detection, treatment and infection control  CRE
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Extended-spectrum B-lactamase-producing

Enterobacteriaceae: an emerging public-health concern

Johann D D Pitout, Kevin B Laupland
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The Role of Epidemic Resistance Plasmids and International High-
Risk Clones in the Spread of Multidrog-Resistant Emterobacteriacene
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Waste water effluent contributes to the dissemination of CTX-M-15
in the natural environment

G.C. A. Amos?, P. M. Hawkey?3, W. H. Gaze't} and E. M. Wellington*}
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T 400-
é‘ Downstrearn of the WWTP, the
= 3 human-associated ST3103 ord ST3E wene codomirart in 2009,
") 1 but neitber of these 5Ts was detected in 2011 samples, which
§ were dominated by the well-recognized humar disease-
; 200 ossockated types 5T131 (20%) and 5T187 (25%)
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| in resistant isolates
*
Figure 1. Counts of 3GC-resigtan? presumptive E. coli ond FCES from | All E. coli were positive for blacrx.m and blarem, but negative for
$armpies |:|_:J.I.¢-cf.:-|:l downsrearn nr:_l_-.lp'.‘!rmnjn of o WW'I'F n 2009 and blasyy (Table 1). Sequencing revealed all blacrxm-bearing isolates |
2011 Errer bars are 4 standard enees of bislogeal replicaes. in 2011 carried blacx.m.15 and 54.5% of isolates in 2009 carried |
* presumptive coliforms excluding E. coli (PCEs). \ b‘acm.m.w with the remainder corrying braCTX-M-‘l-
B I



Proportion of Fluorogquinolones Resistant (R+1)
‘ ﬂ(- Ezcherichia coli Isolates in Participating Countries in
M 2014
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Proportion of 3rd gen. cephalosporins Resistant (R+I)
Klebsiella pneumoniae Isolates in Participating
Countries in 2014

B

Percentage resistance
. 10to < 25%
. 25to < S50%

-<1%
1t < 5%
B 5to < 10%

-z 50%

mm No datareported or less than 10isolates
[ Notinduded

I Liechtensten
. Luxembourg
- Malta

B

1) ECDC s TESS

- <1%

- 1to<5%
= Sto < 10%
- 10to < 25%
. 25to < 50%
- 50%

W No data reported or less than 10 isolstes
[ Notinduded

. Liechtensten
. Luxembourg
- Maits

Multidrug-resistant Klebsiella pneumoniae Isolates in
Participating Countries in 2014 (Resistant to Third-
generation Cephalosporins, Fluoroquinolones and
Aminoglycosides)
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a Proportion of Carbapenems Resistant (R+1) Klebsiella
ecoc pneumoniae Isolates in Participating Countries in 2014
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Epidemic diffusion of KPC carbapenemase-producing
Klebsiella pneumoniae in Italy: results of the first
countrywide survey, 15 May to 30 June 2011

T Giani®, B Pini®, F Arena', ¥ Conte, 5 Bracce®, R Migliavaccar, the AMCLI-CRE Survey Participantss, & Pamtastis, L Paganiv,
FLuzzaro?, &M Rossolini [gianmaria_rossalini@unisi_irpss

87% K. pneumoniae
270 @%) 8% Enterobacter spp.
isolati in 1  2%E coli
23/25 centri 2% Serratia spp.
1% altri

carbap

K. pneumoniae (234)

Enterobacter (21) - 3 - - - 18
\mMCLI ) E. coli (5) 1 1 - - - 3
N COSA Serratia (5) - - - - - 5

Altri (5) = = - - - 5



0143  11-54 Molecular characterization of ESBELs, AmpCs and
carbapenemases amang Enterobacteriaceas
fram a racent [tallan nationwide survay

X ESCMID Fiasistinr A Ananelii™ [Siena, laiy j, M. Caftogisons,

C Mous, A Wiecin, T Gian, & dreng, & Noci=n,

5 Brocca, F Luzzoro, L Pagon,, G.M. Rossolin

=inal Programme
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Copenhagen, Denmark
25 — 2B April 2015
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Consecutive, non replicate isolates from infections

1-15 October 2013
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MICs of cefotaxime, and/or ceftriaxone,
and/or ceftazidime, and/or cefepime,

and/or ertapenem >1mg/1,
collected from 14 Italian centers

Species Total isolates  Total Resistant
Escherichia coli 2420 418 (17.3%)
Klebsiella pneumoniae 718 206 (28.7%)
Proteus mirabilis 293 75 (25.6%)
Total 3431 699 (20.4%)
r 1
Percentuale pazienti ambulatoriali ed
ospedalizzati
43% |
’ 57%

= pazienti ambulatoriali

L pazienti ospedalizzati )

1-Milanc; 2-Lecco; A-Mlevara; 4-5anremao; -Bolzano; 6-Udine; 7-Modena Bg; 8-Modena Pc; 9-Firenze; 10-Ancona;

11 -Rema;12-5an Giovanni Rotondo ;13-Avellino; 14-Cosenza




E. coli (n= 2249)
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K. pneumoniae (n= 642)
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Espansione clonale di K. pneumoniae produttore

di KPC (ST258 & ST512)

In Italia, dal 2009 numerosi episodi epidemici




P. mirabilis (n=255)
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Overall, 20.4 % of L. colif K. pneumoniae/ F. mirabilis were
resistant to 3th and/ or 4th generation cephalosporins and/or
EITHI}’EIIEITI

The most common resistance mechanisms found in this
Surveillance study are:

KPC among K. pnevmoniae,

CTX-M among F. coli, and

CMY among P. mirabilis

'1he prnpnrtiun of resistant 1solates among both

inpatients and outpatients 1s increasing
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| Emergence of Escherichia coli ST131
sub-clone H30 producing VIM-1 and
KPC-3 carbapenemases, Italy

Emergence of Escherichia coli Sequence
Type 131 (5T131] and 5T3948 with KPC-2,
KPC-3 and KPC-B carbapenemases from

a Long-Term Care and Rehabilitation

Facility (LTCRF) in Northern Italy

Marisa Accogli?, Tommaso Giani?, Monica Monaco?,
Maria Giufre!, Aurora Garcia-Fernandez!, Viola Conte?,
Fortunato D’Ancona’®, Annalisa Pantosti®,

Gian Maria Rossolini*** and Marina Cerquettil*

Aurora Piarra, Marissofia Caltagirone, lbrahim Bitar,
Blsabetta Mucleo, Melisza Spalla, Elena Fogato,
Roberto [Xénoeln, Laura Pagani, and Roberta Miglivsacca

Pazienti ricoverati presso tre strutture di lungodegenza e riabilitazione

dell’area milanese afferenti al medesimo Laboratorio di Microbiologia (2011-2013)
Table 1. Charactenistics of the 15 E colf 1solates considered m the shedy.
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ST405 NDM-5 Producing Escherichia coliin Northern Italy:

the First Two Clinical Cases R. Migliavacca, University of Pavia

March & November 2015 3 CARBAR E. coli strains from 2 hospitalized patients

Lamtarat L surgical Unit of Desenzano Hospital

- .;f__-
—'—-— -._.I"

et

-

Blood
72-years-old oncological woman

Rectal swab & Wound drainage
60-years-old man

_ W : — Previous hospitalization Borgo Roma Hospital - (hepato biliar surgical ward)
History of vacation in Thailand Verona (IT)-Rectal colonization by a CARBA R E. coli



Conclusions

Hypothesis of a foreign origin of the first two strains

...but the identification of a second strain from a different patient

could be related to the presence of an ST405 hot spot area in Italy
» oth of June 2015: NDM

E. coli intestinal carriage

Presence of blaNDM-5 in ST405-D

The blaNDM-5 in IncFll High spreading potential
Co-carriage of different R determinants
Long term colonization

Prevent the further spread of NDM enzymes within the community

Multidisciplinary action !



eoéc Antimicrobial consumption in Italy, 2013
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Comments

The total consumpdon on antinfectyes for systeric ase (1) durng 2003 reqistars an upvard trenc compenad to the previous vear [+14,132). In more
cetails the bwo sectors incr=ase of a + 4.3% for the Ambulstory Care and  +463.3% for the Hospita Care respectiely. fegarding the &2 sedar b
cansumption of artimicrabic (100 arounts up te 286 DO per 1000 ichahitans diz and it increases by +4,4 in comparisan with 2112, The largest share
in the total consunpbion of AC during 2013 & conceining te fellawing antimiciabic groups: JJ1CR (Combinatons of geniciling, irnclusng
belaglaclanass inhibators, $1%], J01FA [Maoolides, 17%), 100 |periciling with sxtended spadiram, 15%) and 101 R4 {Floarquinakones, 1257,
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canguirption of antimisrobic (0L} within thee HC sector amounts ug to =42 DO ger 1000 innabitans die and ircreases by +7000%% & relation te 3013,
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Outbreak of Colistin-Resistant, Carbapenemase-Producing Klebsiella
preumoniae: Are We at the End of the Road?

Cravid wan Duin,® Yohel Dol

Journal of Clinical Microbiology Cctober 2012 Volume 33 Number 10

Outbreak af KPC-]-prnducing, and
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infections in two Sicilian hospicals =
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Allarme negli Usa, donna
e colpita da batterio resistente a

In Usa scatta allarme super-batterio,colpita tutti gli antibiotici
donna Pennsylvania

Esperti, agente patogeno non rispende ad alcun antibiotico Per la prima volta, alcuni ricercatori hanno trovato una persona
b
27 maggio, 20:20 —L portatrice di un batterio con un gene che lo rende resistente persino ai
[EETEIN ¥ Twect 1,3 mil o .
! v et G consior KT trattamenti pitt potenti
& = cdazions 3 &) lal s

di VALERIA PINI

1a1 KR/

> = Lo leggo dopo
| batteri resistenti Italia magla nera E coli ignota
Articoli agl antibiotici prima per lesperto: "Usiam:
Correlati uccideranno una resistenza su ‘_‘0 troppi antibiotici,
persona ogni 3 antibiotici - rafforzato un
E' ALLARME negli Stati Uniti per
s 11 mila un caso di antibioticoresistenza
Per la prima volta negli Usa, &
stata trovata una persona
CONBVRE portatrice di un batterio con un
= gene che lo rende resistente
persino a uno degli antibiotici pit
46 potenti. Secondo quanto emerso
da uno studio pubblicato su
G Antimicrobial agents and
chemotherapy, nvista
o dell'American society for
[ Linkeain microbiology, il batterio & stato
Il gene m individuato lo scorso mese nelle
1 trovato perla; urine di una donna della
(B) Pinterest ' Pennsylvania di 49 anni. Gli

esperti del dipartimento della

Il batterio Escherichia coli (Tonte: Niaid)
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Il gene mcr-1 viene identificato in E. coli in 3 campioni di carne di
pollo (Olanda, 2009-2014)

18/11/2015 (Liu et al.) 1° descrizione di COL
resistenza plasmide-mediata (gene mcr-1) in

E. coli da animali, cibo e pazientiin Cina

26 Maggio 2016 |a segnhalazione i mer-1 in un isolato
di & coli da campione biclogico umane negli USA,
estende ulteriormente la distribuzione geografica del §
gene, che & stato riportato in 27 paesi. "

A
e |
. Il gene mcr-1 viene identificato in E. coli isolati da 8 pazienti o
(Lecco-Firenze, 2013-2015) .. ~umccoa s @

wacsenecr aNd Chemotherapy LETTER TO THE EDITOR :l.
L
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- o ra ~f coli in Ttaly I
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Resistenza a colistina mediata da plasmidi: il gene mcr-1

Identificato
Diffusione in batteri

Isolato da
batteri in

attraverso i isolati da soggetti

vari tipi di
carne e
vegetali

continenti

Diversita di cloni

Associazione frequente con bla ;, ,,.

infetti o
colonizzati

Infezioni
varie

Pollame ]
N\

Viaggiatori J

Altamente
trasferibile e
veicolato da
plasmidi
diversi

Identificato
in varie
specie
microbiche

E.colie
K. pneumoniae

Salmonella spp. }

Shigella spp. ’

—[ Enterobacter spp. }

Skov R.L. et al. Eurosurveillance.org 1 march 2016
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Transferable resistance to colistin: a new but old threat

Stefan Schwarz'* and Alan P. Johnson?

TInstitute of Farm Animal Genetics, Friedrich-Loeffler-Institut (FLI), Neustadt-Mariensee, Germany; “Department of Healthcare
Associated Infection and Antimicrobial Resistance, National Infection Service, Public Health England, London NW9 5EQ, UK

*Corresponding author. Tel: +49-5034-871-241; Fax: +49-5034-871-143; E-mail: stefon.schwarz@fli bund.de

Inthis Leading article, we summarize current knowledge of the occurrence of the first and so far only transferable
colistin resistance gene, mcr-1. Its location on a conjugative plasmid is likely to have driven its spread into a range
of enteric bocteria in humans and animals. Screening studies have identified mcr-1 in five of the seven continents
and retrospective studies in China have identified this gene in Escherichia coli originally isolated in the 1980s,

International Journal of Antimicrobial Agents WSl (2016) mE-88

C lists ilable at Sci Direct

journal homepage: www.elsevier.com/locate/ijantimicag
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Molecular mechanisms of polymyxin resistance: knowns and
unknowns

Sophie Baron, Linda Hadjadj, Jean-Marc Rolain *, Abiola Olumuyiwa Olaitan **

while the first European isolate dates back to 2005. Bosed on the widespread use of colistin in pigs and poultry
in several countries and the higher number of mcr-1-carrying isolates of animal origin than of human origin,

Europe

it is tempting to assume that this resistance may have emerged in the animal sector. Whatever its origin,
interventions to reduce its further spread will require an integrated global one-health approach, comprising
robust antibiotic stewardship to reduce unnecessary colistin use, improved infection prevention, and control
and surveillance of colistin usoge and resistance in both veterinary ond human medicine.
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P3 Occurrence of ESBLs, KPC and MCR-1 in Gram-negative microorganisms from
Oltrepd Pavese environment
M. Caltagirone, E. Nucleo, M. Spalla, R. Brerra, A. Piazza, |. Bitar,
F. Novazzi, M. De Cicco, R. Migliavacca, G. Pilla, L. Pagani (Pavia)
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Fig. 2. Global distribution of plasmid-mediated mcr-1 colistin-resistant strains isolated from environments, foods, animals and
humans (November 2015 to April 2016).



Resistenza acquisita a colistina in Lombardia: isolati clinici di Escherichia coli positivi per
mcr-1.

Aurora Piazza', Carola Mauri’, Gioconda Brigante’, Erminia Casari*, Adriano Anesi’, Carlo
Agrappi®, Silvia Bracco’, Federica Novazzi', Laura Pagani’, Roberta Migliavacca', Francesco
Luzzaro®.

Il presente studio pilota ha mostrato una prevalenza in

| Lombardia di E. coli con MIC CO >2 mg/L pari allo 0.5%. La
diffusione del gene mcr-1 ¢€ risultata essere oltre 1’atteso,
comprendendo il 55% dei ceppi in screening. Di particolare

| rilievo risultano sia il tipo di campione (100% urina), che la

Lprovenienza comunitaria del 70% dei casi di positivita.



Lecco

Legnano N = 3.902 totale isolati testati per CO
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N= 18 isolati con MIC CO >2 mg/L con sistema automatizzato
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Emergence of the colistin resistance
mcr-1 determinant in commensal Feb-Mar2015 PP Study 12 LTCFs
Escherichia coli from residents of Of 303 ESBL-producing Enterobacteriaceae,

- - ilitie< i three E. coliisolates (3/247, 1.2%) were found
lnng term-care facilities in Itﬂl_‘,l" to be resistant to colistin (MIC 8 mg/L). The
colistin-resistant isolates were obtained from

Maria Giufré, Monica Manaco, Marisa Accogli, three different residents of the same LTCF.

Annaliso Pantosti and Marina Cerquetti* on behalf
of the PAMURSA Study Groupt

Resident Resident Resident
1/isolate 2/isolate 3/isolate
EC51 EC61-2 EC62
* Independent acquisition of Resident f f f
q . age (years)/gender 95/female 87/female 74/female
different CO-R strains or length of stay in LTCF 8 years 5 years 3 months
Intra-facility spread of the same previous hospitalization - no yes o
. . (last 3 months)
plasmid carrying the mcr-1 gene antimicrobial therapy ~ no no no
among LTCF residents Awathin 1 monti}
a0 [solate
2/3 E. coliisolates belonged to phylogenetic group 0 R A
CC]_O and CCZ3 in agreement Wlth ST/ICC ST2165° ST88/CC23 ST10/CC10
. . . ESBL SHV-12 CTX-M-15 CTX-M-15
a probable animal origin of the S
. MIC of antimicrobial agent (mg/L)
mcr-1 determinant. Both CC10 and amikacin <4 <4 <4
CC23 previously found to be shared gentamicin -l - -
. cefotaxime >8 >8 >8
between human and avian ceftazidime 64 64 32
. . . q cefepime 16 >64 >64
isolates, indicating that these CCs ciprofloxacin ” o4 <006
have a zoonotic potential. colistin 8 8 8
imipenem =1 =1 =1
meropenem <0.12 <0.12 <0.12

J Antimicrob Chemother 2016

tigecycline <0.12 =0.12 =0.12
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I’ AMBIENTE ACQUATICO < o
COME RISERVA A LUNGO TERMINE o, S5

DI GENI DI RESISTENZA/ 00 40, R

Martinez J. L., SCIENCE VOL 321. 18 JULY 2008
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3 Here we report a high occurrence of ESBL-producing
Enterobacteriaceae from Oltrepo surface waters.
Due to the extensive use of surface water in the Po valley
for both agricultural irrigation and watering animals, the
here reported epidemiological data appear particularly

worrisome.
'y ‘ M€ The presence of ESBLs-, carbapenemases- and MCR-1-
aficeigenes.among 25 /ST L oot o producing bacteria represents a potential risk to human
:'”d SE”“E”“W and “"-'G“"’,a‘*' 'Ef‘”'ts ' W health and highlights the importance to improve both
| BISSHV  BeCTXM + BITEM-1 bigcricm s TICT-1 | BIGKPC ¢ bioTem-1 surveillance and remediation of local surface and ground
A T st 5 | o a1k ,...:...m; waters.




Conclusioni

. Laresistenza si @ diffusa ampiamente su piu fronti. Gli scambi di resistenze
possono avvenire in un ospite o nell’lambiente.

Il. Ladiffusione e I'acquisizione dei meccanismi puo essere silente e cio
rappresenta una sfida per il controllo delle infezioni, poiché anche pazienti
asintomatici possono rappresentare reservoirs per la diffusione.

lll. Le infezioni sono associate ad aumentata mortalita e costi.

IV. Le opzioni terapeutiche verso microrganismi che sviluppano resistenza sono
limitate.

V. E imperativo monitorare Femergere delle resistenze e controllare il consumo
di antibiotici in ambito clinico, ma anche veterinario.
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