Antimicrobial stewardship
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Quali patogeni?

POLMONITI ALL'INGRESSO IN ICU (Dati GiViTl 2017)

E ISTITUTO DI RICERCHE
FARMACOLOGICHE

' MARIO NEGRI
IRCCS

POLMONITI NOSOCOMIALI ALLINGRESSO IN ICU con microrganismi isolati: 779*

n°® isolati

Numero totale di microrganismi isolati 1026
Gram + 243
Staphylococcus aureus [MRSA] 136
Streptococcus pneumoniae [resistente alla penicillina] 41

Gram - 503
Pseudomonas aeruginosa [MDR CARBA-R] 132
Klebsiella spp [ESBL/CARBA-R] 134
Escherichia coli [ESBL/CARBA-R] 96

Acinetobacter [CARBA-R] 87

% su isolati tot n° MDR

339
31.2 99
17.5 74
53 4
64.6 257
16.9 37
17.2 68/42
12.3 32/1
11.2 73

* Pazienti con polmonite all'ingresso in ICU provenienti da ospedale o altra Tl (microrganismi isolati nel 57.8% dei casi)

GiViTl, Rapporto Progetto PROSAFE -
2018

% su gruppo
43.5
40.7
54.4
9.8
51.1
28.0

50.7/31.6
33.3/1.0
83.9

Petalo INFEZIONI



Quali patogeni?

B ISTITUTO DI RICERCHE
L. FARMACOLOGICHE

"~ MARIO NEGRI
. IRCCS

CONFRONTO RESISTENZE 2005 - 2017

POLMONITI NOSOCOMIALI INFEZIONI DURANTE LA
ALLUINGRESSO IN ICU (2017) DEGENZA IN ICU (2005)

% su isolati tot

Totale microrganismi

Gram + 31.2
Staphylococcus aureus 17.5
Gram - 64.6
Pseudomonas aeruginosa 16.9
Klebsiella spp 17.2
Escherichia coli 12.3
Acinetobacter 11.2

% MDR su gruppo % MDR su gruppo
43.5 26.8
40.7
54.4 [MRSA] 13.0 [MRSA]
51.1
28.0 [MDR CARBA-R] 8.9 [MDR]

50.7/31.6 [ESBL/CARBA-R]
33.3/1.0 [ESBL/CARBA-R]
83.9 [CARBA-R] 2.7 [CARBA-R]

Le infezioni in Terapia Intensiva. Rapporto del progetto di sorveglianza del GiViTl, anno

2005 GiViTI, Rapporto Progetto PROSAFE - Petalo INFEZIONI
2018

6.0 [ESBL]



KPC-Kp Infected and Colonized Patients

Patients enrolled from June 2016 to October 2017
KPC-Kp
Infection
152; 30%

1 KPC Infection
m KPC Colonization

KPC-Kp
Colonization
348; 70%

Rossi M et al. ESCMID 2018
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t

i pazien

Distribuzione di frequenza de

colonizzati per centro e mese di isolamento

ASST Papa Giovanni XXIll Bergamo (N« 94)

ASST Monza Ospedale San Gerardo (N= 149)
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IRCCS Istituto Clinico Humanitas (N=43)
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Mortalita a 30 giorni nei pazienti con infezione da KPC-
Kp, colonizzati da KPC-Kp e pazienti non-KPC-Kp
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___________ —
_L"‘-—\__
0.8 =
©
N
C
[}
2=
>
S 06+
o
Q
(o]
2]
5
£ 04
E
@©
Q
<)
o
0.2+
0.0
colonizzati 389 384 373 355 338 316 299 275 249 230 214 189 172 157 134 123
No KPC | 189570167106120735 89404 67923 52278 41534 33436 26651 22092 18558 15367 13071 11300 9760 8320
| T | I

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Giorni

Infetti — — — - colonizzati No KPC

Rossi M et al. ESCMID 2018



Probability

of being infection-free

Probability of being infection-free

Atrisk | 80 37 14 5 1 1

Days after ECMO cannulation




Resistenze per giornate di degenza :
E.coli 2013-2015
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Resistenze per giornate di degenza:
K.pneumoniae 2013-2015
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Resistenze per giornate di degenza:
P. aeruginosa 2013-2015
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Next-Gen Sequencing Technologies




Cluster identificati presso I'ospedale San Gerardo

CCluster — Ospedale San Gerardo

Rossi M et al. ESCMID 2018



ST512

15 clusters con RTI,_, = 60%

R
S

cgMLST analysis identified 112 (70%) strains, as part of 15 clusters. We identified an unsuspected very large cluster
spreading across 3 hospitals accounted for 55% of the episodes.




ST307

13 clusters con RTI,,_; = 50%

ST307 (n=84) was the second clone isolated (28%), we identified 13 clusters similar to that of ST512 (65%), but

with very small clusters indicating a higher diversity



Antimicrobial and «Diagnostic» stewardship

Nuovi strumenti diagnostici per:

- diagnosi eziologica rapida del patogeno e del
meccanismi di resistenza

- stratificazione del paziente per gravita e prognosi



Global challenges...the need for innovation
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Test rapidi per I'identificazione di CRE

Geni che conferiscono resistenza

A ID Name Qccurence
; ] +++
KPC Klebsiella pneumoniae Most common
carbapenemase
All over Europe
GeneX| %
Lok VIM Verona integron-encoded ++
metallo-beta-lactamase All over Europe
New Delhi metallo-bet *
ew Delhi metallo-beta- : -
NDM lactamase Mostly in central g5,
Europe
IMP | metallo-B-lactamases N
Low occurrence
OXA- | Carb hydrolysi o
= S EElElE i L Mostly in western
48 | oxacilinase-48
Europe 2
First described in
CMY 2006 L 5%
— ey Others: OXA 181, IMP 18, GEF, SME, IMI, NMC, ...

Covered by Carba-R Not covered by Carba-R



Nuovi strumenti diagnostici: Host gene expression

Environmental factors
= Access to health care
» Timing of sepsis therapy

\

« Treatments initiated Whole organism phenotype
Dayl Day2 « Susceptibility
. « Degree of organ dysfunction
Patient A « Disease severity (eg, SOFA score)
+ Response to treatment
= Outcome
" P Molecular phenotype biomarkers
Host factors Pathogen f“‘t"rs « Serum biomarkers (eg, procalcitonin)
« Genetic predisposition LTRSS +Transcriptomics (eg, FAIM3:PLAC8)
« Epigenetics i * Aptimicrobial resistance b d gene expression ratio
. Comorbidities S o »Co-infection and os::fs‘i’: + Non-coding RNAs (eg, miR-223)
+ Concurrent medication Syetgsn + Proteomics (eg, lipocalin 2
| . Social and d i RESBUILS between pathogens phenotype ics {eg, lipocalin . )
ocial and demographic « Metabolomics (eg, carnitine esters)
factors - Epigenetics (eg, DNA methylation
. Age: sex, ethnic Qxﬁerns) /
origin

Host microbiome
« Diversity and composition
+ Modulation of host immunity

diad

Dayl Day2 Day3 Day4 Day§s
Patient B

Goh C et al., Lancet Respir Med 2017



Ricerca e sviluppo dei farmaci:
un processo lungo, complesso e molto costoso

COMPOUND SUCCES RATESBY STAGE

Discovery
(2-10 Years)

Preclinical Testing
Laboratory
and Animal Testing

Phase |
20-80 Healthy
Volnteers Used
1o Determing Safety
and Dosage
1,000-5,000 Patient
Y = . - Valunteers Used
Phase Il p / 1 to Monitar Adverse
100-300 Patient ) i
Volunteers Used 7
to Look for Efficacy
and Side Effects
Additional :2‘3‘:::’ £l
Post-Marketing Approval
Testing

Source. Tufls Center for the Study of Drug
Development

NET COST: $ 2.6 BILLIONS
INVESTED OVER 15 YEARS




INAPPROPRIATE ANTIBIOTIC PRESCRIBING AND SALES

Time From Antibiotic Approval or Introduction
to Detection of Resistance in Clinical Samples

Year of Approval

Class Antibiotic ::](: m;;tl)(:ltlction JAMA 2016;316:1193-1204
B-Lactams Penicillin 1942

Methicillin 1960

Cephalothin 1964

Amoxicillin-clavulanic acid 1984
Carbapenems Imipenem-cilastatin 1985
Amphenicols Chloramphenicol 1950
Tetracyclines Tetracycline 1953
Aminoglycosides Streptomycin 1946
Macrolides Erythromycin 1952
Glycopeptides Vancomycin 1958
Quinolones Nalidixic acid 1964
Streptogramins Quinupristin-dalfopristin 1999
Oxazolidinones Linezolid 2000
Lipopeptides Daptomycin 2003

(IJ ﬁ 1|0 1‘5 ZID 2|5 3|0 3|5

Years From Approval or Introduction to
Market to First Clinical Report of Resistance



Antibiotico-resistenza: dimensione del fenomeno

Il pericolo per la salute umana rappresentato dall’antibiotico-resistenza é
molto pit preoccupante del crac finanziario del 2008

Jim O’Neill, UK Commercial Secretary to the
Treasury



Antimicrobial Stewardship

A World Wide Web—Based Antimicrobial
Stewardship Program Improves Efficiency,
Communication, and User Satisfaction and Reduces
Cost in a Tertiary Care Pediatric Medical Center
Allison L. Agwu,' Carlton K. K. Lee,"? Sanjay K. Jain,' Kara L Murray,*® Jason Topolski? Robert E. Miller®

Timothy Townsend,' and Christoph U. Lehmann*?

Divisions of 'Pediatric Infectious Diseases and *Health Information Sciences, *Pediatric Fharmacy, *Eudowond Neonatal Pulmonary Division, and
*Department of Pathology, Johns Hopkins Medical Institutions, Baltimore, Maryland; and *Departrment of Phamacy Services, Centennial Medical
Centar, Nashvilla, Tennesses




Infettivologo da considerarsi come valore aggiunto?

Impact of Routine Infectious Diseases Service
Consultation on the Evaluation, Management,
and Outcomes of Staphylococcus aureus Bacteremia

Timothy C. Jenkins,'* Connie S. Price,"® Allison L Sabel>* Philip 5. Mehler,* and William J. Burman'?

Divizion of Infectious Diseazes and ‘Department of Patient Safety and Quality, Demer Health and Hospital Authority, and *Department of
Medicine, Division of Infectious Dis=ases, and ‘Department of Preventive Medicine and Biometry, University of Calorade Health Sciences Center,

Derver, Colorado

Conclusions. A policy of routine consultation with an infectious diseases specialist for patients with 5. aureus
bacteremia resulted in more-detailed evaluation, more-frequent detection of endocarditis and metastatic infection,

and improved adherence to standards of care.

CID 2008:46 (1 April) = Jenkins et al.



Antimicrobial Stewardship

Non e possibile avere un progetto di Antimicrobial Stewardship
efficace senza:

- Dati epidemiologici microbiologici
- Dati di consumo degli antibiotici

- Un coordinamento centrale:
- Impegno politico
- Finanziamento adeguato e duraturo



