SCUOLA DI SPECIALIZZAZIONE IN MALATTIE INFETTIVE E TROPICALI

PROGETTO DI FORMAZIONE

STEWARDSHIP ANTIMICROBICA IN DIFFERENTI

SETTING OSPEDALIERI E TERRITORIALI

21 Ottobre 2024 - Ore 16.00-19.00

16.00-19.00

16.00

16.20
16.30

16.50
17.00

17.20
17.30

17.50
18.00
18.45

STEWARDSHIP ANTIMICROBICA IN DIFFERENTI SETTING OSPEDALIERI E TERRITORIALI
Moderatore: Prof. Spinello Antinori (Milano)

Antimicrobial stewardship in unita di terapia intensiva
Bruno Viaggi (Firenze)
Discussione

Il ruolo dell’infettivologo in Pronto Soccorso e indicazioni di terapia empirica
Carlo Tascini (Udine)

Discussione

Residenze per anziani: monitoraggio terapie antibiotiche e infection control
Marco Tinelli (Milano)

Discussione

Antibioticoterapia e stewardship nella medicina territoriale
Mariagrazia Manfredi (Milano, OMCEOMI)

Discussione

Conclusioni e chiusura dei lavori

Antimicrobial Stewardship in unita di
terapia intensiva

Bruno Viaggi
Unit Infezioni Correlate all’assistenza
B ospedators del Paziente Critico N\ .
- Dipartimento di Anestesia o %€
NeuroRianimazione AOU Careggi GiViTl

Gruppo Tecnico Programma Lotta alla Sepsi
Coordinamento e Gruppo Tecnico AID

REGIONE TOSCANA

Dichiarazione su potenziali conflitti di interesse
Consulenze, partecipazione advisory boards, speaker’s
bureau, contratti/contributi di ricerca e di eventi studio:

Abbott, Accelerate Diagnostics, Ada, Advanz Pharma, Alifax,
Angelini, Becton Dickinson, Bellco, Biomerieux, Biotest,
Cepheid, Correvio, Diasorin, Emmegi Diagnostica, Gilead,
InfectoPharm, Menarini, MSD ltalia, Nordic Pharma, Pfizer,
Shionogi, Thermofischer Scientific, Viatris



Cortegiani et al. J Anesth Analg Crit Care (2023) 3:11 Journal Of AnestheSIa,
https://doi.org/10.1186/544158-023-00095-6

SI AA\RTI Analgesia and Critical Care

Rationale and clinical application s
of antimicrobial stewardship principles

in the intensive care unit: a multidisciplinary
statement

Andrea Cortegiani'? ®, Massimo Antonelli**, Marco Falcone’, Antonino Giarratano'?, Massimo Girardis®,

Marc Leone’, Federico Pea®?, Stefania Stefani'®'", Bruno Viaggi'? and Pierluigi Viale'*'
Rationale and Clinical Application of \\}
Antimicrobial Stewardship principles in ICU " /'
v e
Specific rationale \ Surveillance
and aims “ /
D “5,:)
. PK/PD principles
uasi-targeted thera e .
? 2 i el and targets
= |
- A d
S /‘ s o Therapeutic drug
Fast Microbiology monitoring (TDM)
(« &3
\\ Personalized duration of ‘\ Specific quality
\‘ ’, antibiotic treatment | : assessment measures &
@ ’ # education :
' /4 @ SIARTI

B.Viaggi - Unit for Healthcare-Associated Infections in Critical Care - Neurolntensive Care Unit - Department of Anesthesiology Careggi University Hospital

Background: Antimicrobial resistance represents

a major critical 1ssue for the management of the
critically 1ll patients hospitalized in the intensive
care unit (ICU), since infections by multidrug-
resistant bacteria are characterized by high
morbidity and mortality, high rates of treatment
fallure, and increased healthcare costs worldwide

In the context of ASPs, all the following elements must

be taken into account :

* Commitment by hospital leadership to provide
human, financial resources.

* |[dentification of professionals responsible for program
management and results.

* Appointment of a reference pharmacist to implement
the use of antibiotics.

* Implementation of interventions (such as prospective
audit, feedback, or pre-authorization)

* Monitoring the prescription of antibiotics and the
impact of interventions.

* Effective communication with relevant figures, in
relation to information on antibiotic use and the
phenomenon of resistance.

* Educational pathways for prescribers, pharmacists,
nurses, and patients, providing information on antibiotic
adverse reactions, resistance, and optimal prescribing
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Vincent JL. et al. Crit Care 2021; 25:397

“Good doctors use both individual clinical expertise and the
best available external evidence, and neither alone is
enough. Without clinical expertise, practice risks becoming
tyrannised by evidence, for even excellent external
evidence may be inapplicable to or inappropriate for an
individual patient. Without current best evidence, practice
risks becoming rapidly out-of-date, to the detriment

of patients.” David Sackett

Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn’t. BMJ. 1996;312:71-2

“Evidence based medicine is not "cookbook"

medicine. (...) External clinical evidence can inform, but
can never replace, individual clinical expertise, and it is

this expertise that decides whether the external evidence
applies to the individual patient at all and, if so, how it
should be integrated into a clinical decision.” David Sackett
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Twenty recommendations to individualize

Interventions in the early resuscitation of patients
with sepsis

We recommend involving senior colleagues and consultants,

especially since guidelines are most useful for non-experts.
Team work, communication and multidisciplinary teams are
essential aspects. One of the most overarching
recommendations Is to seek for guidance from other
colleagues and to clearly document the rationale for an
intervention —be it recommended or not In the guidelines
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THE GUT MICROBIOME HAS A HIGH INTRINSIC

RESISTANCE TO COLONIZATION BY PATHOGENIC

Since the biodiversity of the AND/OR MULTI-RESISTANT GERMS. IN
microbiota is restored rapidly CONTRAST, UNDER CONDITIONS OF DYSBIOSIS,
WHICH OCCURS DURING EXPOSURE TO
ANTIBIOTICS, THE MICROBIOTA IS MUCH MORE
PRONE TO BACTERIAL COLONIZATION, A
CONDITION THAT INCREASES THE RISK OF

when pharmacological pressure
s suspended, it follows that a
reduction In treatment time has

S 2

THE INTEGRATION OF A MOLECULAR a clear favorable role, both on INFECTION, DISEASE, AND PATHOGEN SPILLOVER
AND A PHENOTYPIC APPROACH IS the hospital system and on the
RELEVANT, CONSIDERING THAT THERE individual patient Statement 3: “Short-term’’ antimicrobial

HAS BEEN A CHANGE IN THE CURRENT
EPIDEMIOLOGY REGARDING el ,
CARBAPENEMASE-RESISTANT multi-resistant bacteria

ENTEROBACTERALES

therapy may reduce the chance of infection by
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TARGETED
ANTIMICROBIAL
I8 THERAPY

BIOFIRE® FILMARRAY®
PNEUMONIA PLUS (PNplus) PANEL

1 Test. 34 Targets. ~1 Hour.

BACTERIA
(Semi-Quantitative)

Acinetobacter calcoaceticus-
baumannii complex

Enterobacter cloacae complex
Escherichia coli
Haemophilus influenzae
Klebsiella aerogenes
Klebsiella oxytoca

Klebsiella pneumoniae group
Moraxella catarrhalis
Proteus spp.

Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Streptococcus agalactiae
Streptococcus pneumoniae
Streptococcus pyogenes

ATYPICAL BACTERIA
(Qualitative)

Chlamydia pneumoniae
Legionella pneumophila
Mycoplasma pneumoniae

VIRUSES

Adenovirus

Coronavirus

Human metapneumovirus
Human rhinovirus/enterovirus
Influenza A virus

Influenza B virus

Middle East respiratory syndrome
coronavirus (MERS-CoV)

Parainfluenza virus
Respiratory syncytial virus

ANTIMICROBIAL
RESISTANCE GENES

Carbapenemases
IMP

KPC

NDM
OXA-48-like
VIM

ESBL
CTX-M

Methicillin Resistance
mecA/C and MREJ (MRSA)
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Original Article  Chen HY. et al. J Microbiol 2024; 57:580-593

The real-world impact of the BioFire
FilmArray blood culture identification 2
panel on antimicrobial stewardship among
patients with bloodstream infections in
intensive care units with a high burden of
drug-resistant pathogens

Methods: this retrospective observational study, conducted

from July 2021 to August 2023, involved adult ICU patients
with positive blood cultures who underwent BCID2 testing.

The concordance between BCID2 and conventional culture

results was examined, and its impact on antimicrobial

stewardship was assessed through a comprehensive
retrospective review of patient records by intensivists

180 -
160 - _

p <0.001
140 -

120 -

A total of 129 blood
specimens from | | 3
patients were analysed

Among these patients,
a high proportion of drug-
resistant strains were noted,

CRKP 57.1%, CR AciBau 100%,

100 -
80 - 86.9

Time (hours)

60 -

40 - 46.2

20 -

0 -
Conventional BCID2
culture
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MRSA 70%, and VRE 100%
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BCID2 DEMONSTRATED 100%
CONCORDANCE IN GENOTYPE E
PHENOTYPE CORRELATION IN
ANTIMICROBIAL RESISTANCE (AMR)
FOR CRKP. CARBAPENEM-RESISTANT
EScHERICHIA coLl, MRSA, AND VRE
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Klebsiella pneumoniae
Escherichia coli

bacter baumanniifcalcoaceticus complex
Staphylococcus aureus
Pseudomonas aeruginosa
Enterococcus faecium
Stenotrophomonas maltophilia
Proteus mirabilis

Serrafia marcescens
Salmonella enteritidis D
Klebsiella aerogenes
Candida albicans

Candida tropicalis
Morganella morgani
Elizabethkingia anophelis
Citrobacter freundii
Enterobacter cloacae complex
Kiebsiella oxytoca
Acinetobacter nosocomialis
Streptococcus agalactiae
Enterococcus faecalis
Candida glabrata
Staphylococcus capitis
Staphylococcus cohnii
Serratia rubidaea

Rothia species
Pseudomonas putida
Moraxella spp.

Klebsiella variicola
Enterococcus avium
Enterococcus cecorum
Enterococcus raffinosus
Citrobacter koseri
Actinomyces naeslundii
Sphingomonas paucimobilis
Enterococcus gallinarum
Acinetobacter guillouiae
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Pathogens detected by conventional culture (n=143)

E 1 organism Non-MDR MDR total

' BCID2 on-panel 59 63 122 (85.3%)

] 1 BCID2 off-panel 18 3 21 (14.7%)

: 1 77 (53.8%) 66 (46.2%) 143 (100%)
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] i B BCID2 on-panel, MDR (with carbapenem
resistance, methicillin resistance, vancomycin

E resistance)
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Chen HY. et al. / Microbiol 2024; 57:580-593 Empirical antimicrobial Antimicrobial treatment Targeted antimicrobial
treatment based on BCID2 results treatment

n=40 n=38
Inadequate
A TOTAL OF 40.5% OF PATIENTS
RECEIVED INADEQUATE EMPIRICAL YR Adequate
ANTIMICROBIAL TREATMENT. THE s
ANTIMICROBIAL REGIMEN WAS "
n:
ADJUSTED OR CONFIRMED IN 55.4% Lol
OF PATIENTS FOLLOWING THE BCID2 Adaarats =
RESULTS but could be =3
de-escalated 7 n=1
n=

4

Adequate
but could be
de-escalated

n=1
n=6 Inadequate

n=28
Adequate
n=3

N “ig. 5.  Sankey diagram of the real-world antimicrobial behavior transitioning from empirical to targeted therapy, guided by the
'ImArray® Blood Culture Identification Panel 2 (BCID2) panel. The first column compares the adequacy of empirical antimicrobial
reatment to conventional blood culture results with antimicrobial susceptibility testing (AST). The second column represents real-
world antimicrobial behavior based on BCID2 results. The third column assesses the adequacy of targeted antimicrobial treatment
compared to conventional blood culture results with AST. AST, antimicrobial susceptibility testing.
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MONITORING AS DRUG-RESISTANT PATHOGENS ARE RAPIDLY RISING IN THE ICU, Difficult-to-treat resistance (D
THE RECOMMENDED PRACTICE FOR ANTIMICROBIAL THERAPY BEFORE

. . . .
FINALIZING AST IN THE ICU IS TO PRESCRIBE EMPIRICAL ANTIBIOTICS BASED ON  Present in 23.9% and pan-drug resistance in
LOCAL MICROBIOLOGIC DATA AND RISK FACTORS ASSOCIATED WITH MULTIDRUG-

R) was

1.5%. Antimicrobial therapy was deemec
RESISTANT (MDR) BACTERIA. HOWEVER, NO SINGLE ALGORITHM CAN _ 4 equate within 24 h for 51.5%.

Antimicrobia

BE USED TO PERFECTLY PREDICT MDR INFECTION. resistance was associated with longer delays

CONSEQUENTLY, THE EUROBACT-2 STUDY REPORTED THAT ANTIMICROBIAL to adequate antimicrobial therapy. Source
o ]
THERAPY WAS CONSIDERED ADEQUATE IN ONLY 51.5% WITHIN 24 H OF control was needed in 52.5% but not

BLOOD CULTURE SAMPLING, AND ANTIMICROBIAL RESISTANCE LEAD TO A | |
LONGER DELAY achieved in 18.2%
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MONITORING LOCAL EPIDEMIOLOGY IS
ESSENTIAL TO PROVIDE THE
INTENSIVIST WITH BASIC INFORMATION
REGARDING MOST LIKELY CAUSES OF
INFECTIONS AND THE POSSIBLE
PATTERNS OF RESISTANCE
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Statement 4: Surveillance data lead to more
rational choices of empirical therapy

'I ARSTOSCANA  Regione Toscana By 2

LANTIBIOTICO-RESISTENZA
E LUSO DI ANTIBIOTICI
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FOR EXAMPLE, IN CASES OF MORE SEVERE
PATIENTS, IT IS NECESSARY TO ASSESS THE
INAPPROPRIATENESS OF TREATMENT FROM THE
POINT OF VIEW OF THE TIME OF DRUG
EXPOSURE, THE NUMBER OF TIMES UNDER/
OVER TREATMENT OCCURRED, AND WHETHER
OR NOT THE THERAPEUTIC TARGET WAS
REACHED (USE OF THE PK/ PD PARAMETER
OPTIMIZATION MODE OR NOT)

Statement 6: Effective antimicrobial
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and appropriate training
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Statement 5: In the critical patient,
antibiotics should

be administered in a manner
defined according to the
pharmacokinetic-pharmacodynamic

(PK/PD) targets of
each drug class and site of infection
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Fig. 1 Algorithms for optimizing meropenem dosing schedule according to different scenarios of empirical or targeted therapy. Dosing
adjustments are implemented according to Table 1
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IN THE STATEMENTS, THE IMPORTANCE OF
EARLY THERAPEUTIC INTERVENTION IS
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Table 2. Endpoints with % pre-/post- (aggregated) and p-values for all indicators. Significant levels
are indicated as * p < 0.05, *** p < 0.001.
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1.5.1.2 Terapie mirate

Definizione:
La terapia con carbapenemico é inappropriata quando il germe é sensibile ad una
cefalosporina o penicillina.

Si considerano solo gli antibiogrammi (funghi esclusi) con referto visionato nei tre giorni precedenti
0 nei primi tre giorni di terapia.

Numero di terapie mirate inappropriate secondo definizione

Percentuale = x 100 (12)

Numero di terapie mirate con germe identificato e antibiogramma

Numeratore 25 terapie
Denominatore 57 terapie
Indicatore 43.86%

Intervallo di confidenza (80%) ( 34.85,53.21 )

ATTENZIONE: Per questo indicatore si sono considerati i dati di tutti i centri dal momento che
i dati per singolo centro sono pochi.

Elenco pazienti con terapia mirata di carbapenemico inappropriata:

Codice centro Codice Paziente Molecola
[T512 610 MEROPENEM TRIIDRATO
[T512 647 MEROPENEM TRIIDRATO
[T512 688 MEROPENEM TRIIDRATO
IT512 717 MEROPENEM TRIIDRATO

Patients treated with carbapenems (%)

e. Use of carbapenems

40

30

20

10

------ pre intervention

E— post intervention

-----------

ICU
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Antibiotic stewardship in sepsis management:
toward a balanced use of antibiotics for the
severely ill patient
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Table 2. Examples of possible actions and interventions in the context of antimicrobial stewardship aimed at balanced antibiotic use (non-exhaustive list).

Domain Possible actions or interventions*
Optimized risk assessment for MDR involvement e ’‘Antibiotic history’-taking before deciding on empirical therapy il
e Personal EMR review for recent hospitalization or known MDR colonization
Informed empirical therapy e Use of surveillance cultures
e Up-to-date information on local susceptibility patterns and microbiological epidemiology trends
e 24/7 availability of direct examination of clinical samples and clinical microbiology consultation
Rapid diagnostics to rule in or rule out MDR involvement e Use of molecular biological techniques to identify MRSA and other MDR pathogens
e Direct antibiogram on clinical samples
Optimized dosing e Prolonged infusion of beta-lactam antibiotics ’
e Availability of therapeutic drug monitoring f
Early discontinuation in unconfirmed infection e Complete microbiological work-up at initiation of antibiotics y
e Reqular discussion with clinical microbiologist
e Adequate documentation of diagnostic certainty with details at the start of antibiotics
Watchful waiting in non-septic shock patients without e Antibiotic withholding and repeated clinical re-evaluation in patients without sho':k and
obvious infection uncertain infection diagnosis
Legend. MDR = multidrug resistance; EMR = electronic medical records; MRSA = methicillin-resistant Staphylococcus aureus.

High prevalence of
MDR in hospital
and community

Increased
antibiotic
exposure

Broad empirical
cover
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