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Saggi di sensibilita in Microbiologia clinica

Quale ruolo?

* Scelta della terapia antibiotica mirata
* Epidemiologia delle resistenze (locale/nazionale) e loro evoluzione

» Sorveglianza mirata ad interventi di infection control (ceppi MDR/XDR ad alto rischio epidemico)
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ANTIBIOGRAMMA FENOTIPICO

Standardizzazione Test standardizzati

Inoculo sensibilita Test eseguito su colonia

Tipo di Risultato

MIC: Minimum Inhibitory Concentration

Cmax
= Cmax/MIC (aminoglycosides

and fluoroquinolones)
AUC/MIC (vancomycin,
azithromycin, fluoroguinolones,
aminoglycosides, tigecycline and
linezolid)

T>MIC (B-lactams, vancomycin,
macrolides, clindamycin)

Antibiotic serum concentration

Time after antibiotic administration

Attivita e dosaggi di farmaci tarati su MIC

Quantitativo

Classe A Classe C
(serina)
TEM
CTX-M

ESBL/AmpC + perdita di porine

Breakpoint clinici definiti

Resistenza a bassi livelli

X EU CAST|
&rcLs|




ANTIBIOGRAMMA FENOTIPICO

Standardizzazione Test standardizzati
Inoculo sensibilita Test eseguito su colonia
Tipo di Risultato Quantitativo
Resistenze multifattoriali Si
Table 1 Activity and frequency of individual and cross-resistance resistance development for the different

antipseudomonals, according to mechanisms implicated

AntimicrobiaP  PIP-  CAZ FEP TOL- AIM IMP MER FQ AMG COL FOS Mic MPC Primary R MEC Secondary R MEC

1 1 (mgfl)  (mgfl)
PIP[TZ Y - ++ - + -+ - - - 2 >32 1 AmpC 1 MexAB
CAZ R s - + -+ - - - 1 >32 1 AmpC 1 MexAB .
FEP S T s e ++ + + - - 1 >32 1 MexAB/XY 1 AmpC P. aeruglnosa
ToutzZ -+ + + + -+ - -+ - - - - 0.5 2 AmpC+mut AmpC PBP3
ATM e s o+ - - - 4 >32 1 MexAB/XY 1 AmpC
P A OpD  MexST (1 MexkF | OprD) Hyperproduction of inducible AmpC chromosomic cephalosporinase
MER S OprD B Repression or inactivation of the OprD porine
FQ° + + ++ - ++ -+ e - - 0.12 2 QRDR 1 MexAB/XY/CD/EF . .
e LV [ ot Hyperexpression of multiple efflux pumps
oL A AA T ports Modification of lipopolysaccharide mediated by mutations

FOS - - - - - - - - - -t 64 >1,024 Glpl




ANTIBIOGRAMMA FENOTIPICO

Standardizzazione Test standardizzati
Inoculo sensibilita Test eseguito su colonia
Tipo di Risultato Quantitativo
Resistenze multifattoriali Si
Target Pannello ampio
Nuovi Meccanismi Si



Appropriate therapy: impact of broad spectrum antimicrobials and delayed

administration

Delaying appropriate antibiotic
therapy increases the risk of death

The risk of antibiotic resistance
Increases as the duration of
antibiotic therapy is prolonged

Kollef et al Crit Care 2020 https://doi.org/10.1186/s13054-021-03787-z
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Empiric therapy
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ANTIBIOGRAMMA RAPIDO

Specimen Antimicrobial

transport/ Susceptibility Supplemental and/or reference laboratory testing
culture Testing

. Testing G ‘
< esting Lap > A e e ————— ‘ >

Empiric Targeted

Therapy Therapy
A Rapid AST on isolated bacterial colonies

A

Rapid AST directly on specimens

v Diminuire l'intervallo di refertazione dell’antibiogramma, ovvero il tempo che intercorre dalla raccolta dei

campioni microbiologici all'identificazione e il tempo necessario per |I‘antibiogramma, € fondamentale per
supportare la gestione antimicrobica e per fornire un trattamento efficace e mirato.

E.A. ldelevich, Clinical Microbiology and Infection 2019



ANTIBIOGRAMMA RAPIDO

FENOTIPICO GENOTIPICO

indicazione della rilevamento del

sensibilita/resistenza con meccanismo AMR
determinazione accurata
della MIC

RAST tradizionali RAST automatizzati

van Belkum A. et al., Nat Rev Microbiol 2020



Antibiogramma fenotipico rapido e non: sfide e criticita

Consumer/manufacturer
N requirements
f

Basic and technical
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Lag phase and initial
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susceptible isolates
L F
Simultaneous
Standardisation of
testing of multiple
testing conditions specimens
L
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Choice of an Financial
appropriate attractiveness for
reference method industry

E.A. ldelevich, Clinical Microbiology and Infection 2019



Antibiogramma fenotipico rapido

Incubazione/Semina Lettura ID /AST AST

Oh 6-120 h 3-6h 24-48-72 h

Referto definitivo
da colonia

Antibiogramma fenotipico tradizinale

¥ @

Aggiustamento
ter. empirica

Terapia
empirica

Terapia mirata

Referto preliminare
da colonia
(anche patina 3 h per emocolture)

* ID Maldi-Tof
* AST rapido fenotipico

L



NUOVE TECNOLOGIE: impatto sul workflow delle emocolture

TEST INFORMAZIONE TEMPISTICA

Gram Morfologia 10 minuti
o lele-Ter) ID 30 minuti
v da flacone
ID {Maldi-Tof}) 3 ore
o 1D
Test rapidi per R AST 3 ore
AST diretto da colonia 12 ore

EMOCOLTURA
POSITIVA



NUOVE TECNOLOGIE: impatto sul workflow delle emocolture

TEST INFORMAZIONE TEMPISTICA

Gram Morfologia 10 minuti
o lele-Ter) ID 30 minuti
v da flacone
ID {Maldi-Tof}) 3 ore
S D
Test rapidi per R AST 3 ore
AST diretto da colonia 12 ore
EMOCOLTURA Rapid A AST 4-8 ore
da flacone

POSITIVA



RAST mediante disco-diffusione da emocoltura positiva (RAST EUCAST)

> EUCAST

European Society of Clinical Microbiology and Infectious Diseases

Rapid AST in bloodcultures

Organization
EUCAST News

New definifion

Clinical breakpoints and dosing

Rapid AST in blood cultures

Methods

Breakpoints for short incubatiop

Expert rulé iTiSic resistance
Resistance mechanisms

Guidance documents

Consultations - New!

MIC and zone distributions and ECOFFs

AST of bacteria

AST of mvcobacteria

EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

Rapid AST directly from blood culture bottles

EUCAST has published recommendations for short incubation (4, 6 and 8 hours) AST
directly from positive blood culture bottles:

direct inoculation of disk diffusion plates (MH, MH-F) using 100 - 150 pL directly from a
positive blood culture bottle (BD, bioMerieux and Thermo Fisher).

no centrifugation or dilution of the inoculum - streak plates as for standard EUCAST disk
diffusion.

shortened incubation - 4, 6 and 8 hours with breakpoints adapted to each incubation
time.

® zone diameters are read from the front of the plate after removal of the lid.
® breakpoints for each species and each reading time.
® jdentitv of species must be known prior to interpretation of AST results.

Rapid AST directly from positive blood culture bottles

v EUCAST has validated a method for direct plating of disk
diffusion MH and MHF agar plates for reading after 4, 6
and 8 hours of incubation

v" Incubation can not be prolonged - the method is only
validated for the short incubation time.

v" Currently the method is validated for:
E. coli
K.pneumoniae
Ps. aeruginosa
S. aureus
E. faecalis and faecium
S.pneumoniae

and for a limited panel of antimicrobials.



Preparation of blood culture bottles

The EUCAST RAST method has been validated using blood culture bottles for BACTEC (Becton Dickinson),
BacT/ALERT (bioMérieux) and VersaTREK (Thermo Fisher). The RAST method can be performed O — 18 hours
after blood culture bottles have signhalled positive. Do not remove positive bottles from the blood culture
instrument until you are ready to proceed with the RAST. However, to allow for transport of positive bottles
from one site to another, we have evaluated the impact of keeping bottles at room temperature after having
removed them from the instrument. RAST results were not affected by a “delay” of up to 3 hours.

- Metodo da eseguire entro 18 ore dalla positivizzazione del flacone
- Entro 3 ore dallo scarico del flacone dall'incubatore

Inoculation of agar plates directly from blood culture bottles

Take 125+25 ul of undiluted blood culture broth from the positive blood culture bottle to each 90-mm
circular MH/MH-F agar plate. Spread the broth gently over the agar surface by swabbing in three directions
or using an automatic plate rotator and apply disks as for standard AST.

Incubation and reading of plates

Incubate plates as described in Table 1. Read inhibition zones at + 5 minutes of the stated reading time (4, 6
and/or 8 hours). If needed, re-incubate the plates within 10 minutes to enable reading at a later time (6
and/or 8 hours). Do not incubate or read plates beyond 8 hours.

Prelevare 125 +/- 25 microlitri di brodo di emocoltura positiva non diluita

Seminare su piastra di MH o MH-F da 90 mm coprendo tutta la superficie (semina manuale o automatica)
Applicare i dischetti di antibiotico

Incubare e leggere la crescita a 4-6-8 ore (piu 0 meno 5 minuti dall’orario previsto)

Reincubare entro 10 minuti per la lettura successiva




2023: EUCAST RAST IN BLOOD CULTURES

Table 1. Incubation conditions for antimicrobial susceptibiity test plates.

EUCAST RAST Breakpoint Tables version 6.1 (2023-06-07)

European Committee on Antimicrobial Susceptibility Testing
Zone diameter breakpoint tables for rapid antimicrobial susceptibility testing (RAST)
directly from blood culture bottles
Version 6.1, valid from 2023-06-07

This document should be cited as "The European Committee on Antimicrobial Suscepfibility Testing. Zone diameter Breakpoint Tables for rapid antimicrobial
susceptibility testing (RAST) directly from blood culture bottles. Version 6.1, 2023. http: /fwww.eucast org."

Content Page Additional information
Changes 1

Notes 3

Guidance on reading EUCAST RAST Breakpoint Tables 5

Information on technical uncertainty b

Eschenchia col [ Breakpaints for 4, 6, 8 and 16-20 h
Klebsiella pneumoniae 8 Breakpoints for 4, 6, 8 and 16-20h
Pseudomonas aeruginosa 9 Breakpoints for 6, 8 and 16-20 h

Acinetobacter baumannii Breakpoints for 4, 6,8 and 16-20h

Staphylococeus aureus Breakpoints for 4, 6, 8 and 16-20h

 Organism Incubation time | Medium | Incubation

Escherichia col 4 6and8hours | MH 31 Cinai

Klgbsiella pneumoniae 16-20 hours

Staphylococcus aureus

Pseudomonas aeruginosa | 6and §hours | MH 35+1°Cinair
16-20 hours

Acinetobacter baumannii | 4,6and 8 hours | MH B°Cinair

Enterococcus faecalls

Enterococcus faecium

Streptococcus pneumoniae | 4, 6and8hours | MH-F | 35¢1°C in 4-6% COy in air
16-20 hours

Enterocaccus faecalis

Enterococeus fagcium

| ool ra| ==

1

|
Breakpoints for 4, 6,8 and 16-20 h
Breakpoints for 4, 6,8 and 16-20h
1

Streptococcus pneumoniae Breakpoints for 4, 6,8 and 16-20h

The EUCAST RAST method is based on the EUCAST standard disk diffusion methodology, but with modified inoculum, incubation time, modified reading

instructions and specific RAST breakpoints. The purpose of the EUCAST RAST method is to allow rapid susceptibility test results directly from positive

blood cultures.

The RAST method provides specific breakpoints for readings at 4, 6 and/or 8 hours incubation.
In addition, RAST breakpoints for 16-20 hours incubation have been developed for E. coli, K. pneumoniae, P. aeruginosa, S. aureus and S.

pneumoniae. Results should only be read after 16-20 hours when it is not possible to read results after 4, 6 and/or 8 hours incubation. Isolates for

which results are inside the ATU at all reading times must be tested with the standard methodology and breakpoints




Klebsiella pneumoniae

Zone diameter breakpoints for RAST directly from blood culture bottles

EUCAST RAST Breakpoint Tables v. 6.1, valid from 2023-06-07

| 2023: EUCAST RAST IN BLOOD CULTURES

EUNCAST rapid disk diffusion method directly from positive blocd culture bottles
Medium: Mueller-Hinton [MH) sgar
Incculum: 125225 plL dirsctly from a positive blood culture bottle

Incubation: Air, 35+:1%C
Incubation time: 4, 8, 2 and 18-20 hours

instructions: Inhibition zones showld only be read when the
wisible.

Generall readi
=d are clea
Reading 4, 68 and 8 hours: Remowe the lid and read zone diameters from the front against a dark
bsckground illuminated with reflected light

Reading 16-20 howurs: Read zone diameters from the back of the plate against a dark backgrownd

illuminated with reflected light.

2T for implementation of RAST

is conflusnt and zomne

|Breakpoints are valid for K. pneumoniae , K. varicola and K. gquasipneumoniae .

Disk content 4 hours 6 hours 8 hours 16-20 hours
Antimicrobial agent
(na) S > ATU R< S > ATU R =< S> ATU R < S= ATU R =<
Amoxicillin-clavulanic acid 20-10 15 13-14 13 16 14-15 14 16 14-15 14 18 16-17 16
IPiperacillin-tazobactam 30-6 15 13-14 13 16 14-15 14 16 14-15 14 17 15-16 15
Temocillin 30 50 14 14 50 15 15 50 16 16 50 16 16
Cefotaxime” 5 15 12-14 12 18 15-17 15 18 1517 15 16 14-15 14
Ceftazidime' 10 15 13-14 13 16 14-15 14 16 14-15 14 18 15-17 15
‘ Ceftazidime-avibactam 10-4 12 10-11 10 13 11-12 11 13 11-12 11 14 12-13 12
‘ Ceftolozane-tazobactam 30-10 16 14-15 14 16 14-15 14 17 15-16 15 20 17-19 17
Ilmipenemz 10 16 14-15 14 17 15-16 15 17 15-16 15 15 12-14 12
‘ Ilmipenem-relebal:tam 10-25 15 13-14 13 15 14 14 15 14 14 17 15-16 15
IMl}r{.‘rp-l}m}m2 10 15 13-14 13 17 15-16 15 17 15-16 15 15 13-14 13
IMeropenem-vab{}rbactam 20-10 16 14-15 14 1F 16 16 17 16 16 15 13-14 13
ICiproroxacin 5 17 15-16 15 18 16-17 16 18 16-17 16 19 17-18 17
ILevofioxacin 5 17 14-16 14 18 16-17 15 18 15-17 15 18 15-17 15
Amikacin® 30 (15) (13-14) (13) {14) (12-13) (12) (14) {12-13) (12) (15) (13-14) (13)
Gentamicin® 10 (14) (12-13) (12) {14) (12-13) {12) (13) {(11-12) (11) (14) {13) (13)
Tobramycin® 10 (14) (12-13) (12) {13) (11-12) (11} (13) (11-12) (11) (14) (13) (13)
Trimethoprim-sulfamethoxazole 1.25-23.75 11 9-10 9 11 9-10 g 11 9-10 g

Motes

1. Cephalosporin breakpoints for A pneumoniae will detect all clinically important resistance mechanisms. The presence or absence of an ESBL does not in iiself influence the categorisation
of susceptibility. However, ESBL detection and characiterisation are recommended for public health and infection control purposes.
See document EUCAST RAST screening for resistance mechanisms (link to document) for screening cut-offs.

2. Carbapenem breakpoints for K. pnreumaoniae will detect all clinically important resistance mechanisms. The presence or absence of a carbapenemase does not in iself influence the

categorisation of susceptibility. However, carbapenemase detection and characterisation are recommended for public health and infection control purposes.

See document EUCAST RAST screening for resistance mechanisms (link to document) for screening cut-offs.
3. Aminoglycoside breakpoints distinguish between isolates without and with resistance mechanisms. For blood stream infections, EUCAST recommends that aminoghycosides are used in

combination with other active therapy.



Examination of plates after incubation

With an incubation time of 4-8 hours, the growth on the Muller-Hinton agar plate will often appear less
distinct than with standard incubation time (16-20 hours). Inhibition zones should only be read when the
growth is confluent and zone edges are clearly visible, see example in Figure 1.

Figure 1. E. coli after 4 hours incubation. Zones with a clearly visible zone edge should be read (solid line)
and zones with no clear zone should not be read (dotted line).

Measurement of zone diameters and interpretation of susceptibility

Read both MH and MH-F plates manually from the front of the plate with the lid removed and with
reflected light. Read MH plates against a dark background and MH-F plates against a light background. Hold
the plate about 30 cm from the eye at a 45 degree angle. Angle the plate to identify sharp zone edges.
Measure inhibition zone diameters to the nearest millimetre. Thin growth within an inhibition zone with a
clear zone edge should be ignored. This occasionally occurs at early reading for E. coli och K. pneumoniae
and most often for B-lactam antibiotics. Sometimes there is no evident inhibition zone after 4 hours but a
zone diameter can easily be measured after 6 hours (Table 2). It is not always possible to read inhibition
zones for all tested antibiotic agents.

- A 4-8 ore crescita puo apparire meno
chiara rispetto al tempo di incubazione
standard

- Le zone di inibizione devono essere
lette quando la crescita e confluente e |
bordi degli aloni chiaramente visibili

- Lalettura dei diametri deve essere
eseguita manualmente dopo aver rimosso
il coperchio, tenendo la piastra a 30 cm
dagli occhi con una angolazione di 45°.

- La crescita fine all’interno di una
zona di inibizione evidente deve essere
ignorata (si verifica occasionalmente con |
beta-lattamici per E.coli e K.pneumoniae)
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Screening for ESBL and carbapenemases in E. coli and
K. pneumoniae for epidemiological purposes as part of the
RAST procedure.
EUCAST Guidelines for detection of resistance mechanisms and specific resistance of

clinical and/or epidemiological importance using EUCAST rapid antimicrobial
susceptibility testing (RAST) directly from positive blood culture bottles.

2. Extended-spectrum B-lactamase (ESBL)-producing E. coli and ‘
K. pheumoniae

¢ With the RAST method, ESBL production in E. coli and K. pheumoniae can be
detected by using cefotaxime and ceftazidime screening cut-off values at 4, 6,
8 and 16-20 hours.

+ Test both cefotaxime and ceftazidime.

e Screen-positive organisms (for cefotaxime and/or ceftazidime) should be
subjected to ordinary confirmatory and typing procedures.

Table 1. Screening cut-off values (mm) for ESBL-producing E. coli and K.
pheumoniae.

‘ 3. Carbapenemase-producing E. coli and K. pneumoniae

Species Antimicrobial Conduct ESBL testing if
P agent 4 hours | 6 hours | 8 hours 16-20 hours

Cefotaxime 5 ug <15 <16 <17 <16

E. coli
Ceftazidime 10 ug <15 <16 <17 <17
Cefotaxime 5 ug <15 <18 <18 <16

K. pneumoniae
Ceftazidime 10 ug <15 <16 <16 <18

e With the EUCAST RAST method carbapenemase-producing E. coli and K.
pneumoniae can be detected by using meropenem screening cut-off values at

6, 8 and 16-20 hours. There is no screening cut-off value for 4 hours
incubation.

e Screen-positive organisms should be subjected to ordinary confirmatory and
typing procedures.

Table 2. Screening cut-off values (mm) for carbapenemase-producing E. coli
and K. pheumoniae.

Species Antimicrobial agent Screening cut-off

4 hours | 6 hours | 8 hours | 16-20 hours
E. coli Meropenem 10 ug - <20 <20 <20
K. pneumoniae | Meropenem 10 ug - <18 <18 <20




Impact of EUCAST rapid antimicrobial susceptibility testing (RAST) on 1))

Check for
uy

management of Gram-negative bloodstream infection et

Emilie Cardot Martin **, Marie Alice Colombier”, Lucie Limousin?, Orianne Daude?, Oscar Izarn?,
Pierre Cahen®, Eric Farfour®, Philippe Lesprit, Marc Vasse *

RAST Control group p
N episodes 61 49
N Effective antibiotic therapy on blood bottle sampling day (day 0) (%) 39 (64) 34 (69) 0,69
N antibiotic regimen modification after positive blood culture and gram staining result (day 1) (%) 22 (36) 13 (27) 0,31
N Bacterial identification and RAST on blood culture positive day (day 1) (%) 61 (100) 0 <0,001
N antibiotic regimen modification after identification/RAST (day 1) or within 24 hours the positivity for CG (%) 25 (41) 8(16) 0,01
N Effective antibiotic on blood culture positive day (day 1) (%) 61 (100) 43 (88) 0,007
Time to start 8 (+/-5) 19 (+/-24) 0,86
effective antibiotic therapy from positive blood culture (hours)*
Length of hospital stay (days) * 20 (+/-23) 17 (+/-20) 024
N transfer to intensive care (%) 3 (4,9) 3(6,1) 1,00
N Mortality at day 30 (%) 10 (16) 5(10) 0,41
Bacterial species
E. coli 34 (694) 41 (67,2) 0,84
3rd generation Cephalosporin 6(12,2) 6(9,8) 0,76
resistant E coli
K. pneumoniae 6(12,2) 11(18,0) 0,44
3rd generation Cephalosporin 2(4,1) 2(3,2)
resistant K. pneumoniae

5(18.4) 5(14.7) 0,62

-15. aeruginosa



RAST mediante disco-diffusione da emocoltura positiva (RAST EUCAST)

@ VANTAGGI ® -

- Lettura a 4-6-8 ore (gestione
refertazione?)

- Lettura operatore dipendente
- Risultato fenotipico quantitativo
che non fornisce la MIC
- % ATU (soprattutto per
piperacillina-tazobactam)

- Costl limitati

- Flessibilita

- Applicabilita a tutti i pazienti
- Possibile allestimento
subito dopo scarico flacone
positivo

- BP per i principali patogeni
e antibiotici




J Antimicrob Chemother 2021;76:1110-1112
doi:10.1093/jac/dkaa554
Advance Access publication 7 January 2021

EUCAST rapid antimicrobial
susceptibility testing of blood cultures
positive for Escherichia coli or
Klebsiella pneumoniae: experience

of three laboratories in Italy

Venere Cortazzo't, Liliana Giordanot,

Tiziana D’Inzeo?, Barbara Fiori®*, Gioconda Brigante®,

Francesco Luzzaro®, Flora Marzia Liotti?,
Giulia Menchinelli'?, Maurizio Sanguinetti
Teresa Spanu’?# and Brunella Posteraro™®

1,24
’

BMD RAST® Categorization error (%)
reading
Antibiotic Total S (%) [ (%) R (%) time (h) | ATU (%) S (%) R (%) CA (%) ME VME mE
Piperadillin/ 200 154 (77.0) 46 (23.0) 4 49 (24.5) ) 107 (53.5) 44(22.0) | 151 (100)
tazobactam
200 6 28 (14.0) § 127 (63.5) 5(22.5) § 172 (100)
200 8 10 (5.0) 145 (72.5) 5(22.5) 190 (100)
Cefotaxime 200 125(62.5) 75(37.5) 4 0(0.0) 125 (62.5) 5(37.5) 00 (100)
200 6 01(0.0) 125 (62.5) 5(37.5) 00 (100)
200 8 0(0.0) 125 (62.5) 5(37.5) 00 (100)
Ceftazidime 200 123(61.5) 3(1.5) 74(37.0) & 3(1.5) 124 (62.0) 3(36.5) 196 (99.5) 1°
200 6 2 (1.0 124 (62.0) 4(37.0) § 197 (100) 1
200 8 2 (1.0) 124 (62.0) 4(37.0) § 197 (100) 1
Meropenem 200 171(85.5) 2(1.0) 27(13.5) & 2 (1.0) 170 (85.0) 8(14.0) § 197(99.5) 1°
200 6 2 (1.0) 170 (85.0) 8(14.0) § 197 (99.5) 1
200 8 2 (1.0) 1?0 (85.0) 8(14.0) § 197 (99.5) 1
Ciprofloxacin 200 108 (54.0) 92 (46.0) 4 23 (11.5) 6 (48.0) 1(40.5) | 176 (99.4) 1°
200 6 15 (7.5) 105 (52.5) 0(40.0) § 184 (99.5) 1
200 8 11 (5.5) 109 (54.5) 0(40.0) § 188(99.5)
Amikacin 200 188 (94.0) 12 (6.0) & 33(16.5) ) 158(79.0) 9 (4.5) 167 (100)
200 6 9 (4.5) 182 (91.0) 9(4.5) 191 (100)
200 8 2 (1.0) 188 (94.0) 0(5.0) 198 (100)
Gentamicin 200 164 (82.0) 36 (18.0) 4 29 (14.5) ) 134 (67.0) 7(18.5) | 170(99.4) 1°
200 6 10 (5.0) 154 (77.0) 6(18.0) § 190 (100)
200 8 5(2.5) 159 (79.5) 6(18.0) § 195 (100)
Tobramycin 200 148 (74.0) 52 (26.0) & 01(0.0) 148 (74.0) 2(26.0) 200 (100)
200 6 0(0.0) 148 (74.0) 2(26.0) 00 (100)
200 8 0(0.0) 148 (74.0) 2(26.0) 00 (100)
Total 4800 All 237 (5.0) | 3365 (70.1) 1198 (24.9) l|553 (99.8) 1(0.02) 3(0.08) 6(0.1)
-




Esempi di pannelli per I'antibiogramma fenotipico rapido

MANUALE AUTOMATIZZATO

EUROPEAN COMMITTEE
E U C A S T ON ANTIMICROBIAL

SUSCEPTIBILITY TESTING
E

uropean Society of Clinical Microbiology and infectious Diseases

Rapid AST in bloodcultures

Organization

EUCAST News

New definitions of S, | and R
Clinical breakpoints and dosing
Rapid AST in blood cultures

Methods
Breakpoints for short incubation Rapid AST directly from blood culture bottles

EUCAST has published recommendations for short incubation (4, 6 and 8 hours) AST
directly from positive blood culture botties:

Expert rules and intrinsic resistance
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Rapld _phenOtypiC AST methods for Fornire dati quantitativi (MIC)
testing positive blood cultures

consente un aggiustamento precoce e
preciso del trattamento

La microscopia automatizzata time-lapse per I'analisi morfo-cinetica cellulare, consente e
di monitorare le caratteristiche fenotipiche, come dimensione, forma, tasso di divisione
delle singole cellule vive, mentre vengono esposte agli antibiotici, valutando le curve di |. Morphological 7h
crescita a livello di ogni singola colonia per estrapolare i valori MIC.
Alfred (AlIFAX) Light scattering to detect bacterial growth in liquid culture broth. 3-5h
dRAST (QuantaMatrix) Time-lapse imaging of bacterial cells on micropatterned plastic microchips. 6h
Reveal AST (Specific Sensor array for volatile organic compounds emitted during microorganism 4.5h
Diagnostics) growth.
ASTar (Q-linea) Time-lapse imaging of bacterial growth in broth. 3-6h
Fastinov Flow cytometry applying fluorescent dyes that reveal cell damage during 80 min
treatment.
LifeScale (Affinity Mass measurement using a microcantilever. 4h
Biosensors)

Ritu Banerjee et al., Frontiers in Medicine 2021



Dal colore alla MIC... Dalla citofluorimetria alla MIC...
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nuova tecnologia di sensori per rilevare la crescita delle popolazioni batteriche attraverso I'emissione di composti organici volatili
durante la crescita, utilizzando piastre a 96 pozzetti contenenti 7 sensori posizionati su ciascun pozzetto. Quando le sostanze volatili
vengono emesse dai batteri, i sensori rispondono con un cambiamento di colore. Ciascuno dei 7 sensori in ciascuno dei 96 pozzetti
viene sottoposto a imaging ogni 10 minuti per monitorare la variazione di intensita nel tempo.



QuickMIC
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MODULI

Moduli da 1

Moduli da 4
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Antibiotico

Amikacina X X X X X Gram negatiVi:
Amocillina/Clavulanato X X X X Enterobacterales, principali specie
Ampicillina X X X p .
Aztreonam X X .aerugmosa
Ceftazolina X A.baumannii
Cefepime X X X X X
Cefotaxime X X X X X
MICRO BRODO DILUIZIONE
—— - Valuta la crescita con
0,25 0.5 1 2 4 g 14 32 concenfrazioni di anfibiotico ol raddoppic. | _____T_ ______________
- Alta variakilita intra e inter laboratorio La d|spon|b|||ta di avere un

nchiede un attento controlle e una

P N o .
CY 0 ) standardizzazione. valore di MIC accurato,
e N - E' generalmente accettate che i test MIC

in brodo siano nproducibili enfro +1 conse nte un agg| u Sta me nto
diluzione. )
preciso del trattamento
GRADIENTE antimicrobico
valuta la crescita bartenca e
COn coNcEnTazions Varazione 3%
contineg a gradiente. |

Il gradients di concentraziones di
antibictico 3 fraduce in un'alta
nsoluzione & precisions.




Antibiogramma fenotipico vs. antibiogramma fenotipico rapido

E.coli, n.17
Antibiotico
AMIKACIN
AMOX/CLAV
AMPICILLINA
AZTREONAM
CEFEPIME
CEFTAZIDIME
CEFTAZIDIME/AVI
CEFTOLOZANE/TAZO
CIPROFLOXACIN
ERTAPENEM
GENTAMICIN
IMIPENEM
MEROPENEM
PIPERACILLIN
PIPERACILLIN/TAZO
TRIMETHOPRIM/SUL

CA (%)
88%
71%
88%
87%
88%
82%
94%
94%
88%
100%
88%
100%
100%
100%
100%
100%

VME [ ME | mE
2
5
2
1

K.pneumoniae,n.13

Antibiotico CA(%) VME [ ME | me
AMIKACIN 100%
AMOX/CLAV 93% 1
AZTREONAM 100%
CEFEPIME 100%
CEFTAZIDIME 100%
CEFTAZIDIME/AVI 100%
CEFTOLOZANE/TAZO 100%
CIPROFLOXACIN 92% 1
ERTAPENEM 92% 1
GENTAMICIN 100%
IMIPENEM 92% 1
LEVOFLOXACIN 85% 2
MEROPENEM 100%
PIPERACILLIN 100%
PIPERACILLIN/TAZO 92% 1
TRIMETHOPRIM/SUL 92.9% 1

P.aeruginosa,n.5

Antibiotico
AMIKACIN
AZTREONAM
CEFEPIME
CEFTAZIDIME
CIPROFLOXACIN
IMIPENEM
MEROPENEM
PIPERACILLIN
PIPERACILLIN/TAZO

CA(100%)

60%
100%
80%
80%
80%
80%
100%
80%
80%

VME | ME | me
1 1

[ S R

[EEN

Legenda:
CA: categorical Agreement

VME: very major error - falsely susceptible,
ME: major error -falsely resistant
Me: minor error (ME, sensibile/resistente versus intermedio),

WORK IN

PROGRESS

Includere intervalli di MIC piu ampi per una de-escalation piu efficace
nella scelta dell’antibiotico e migliorare lo standard di cura.




Antibiogramma rapido fenotipico automatizzato

VANTAGGI

- Elevata automazione

- Informazioni fenotipiche
completa (SIR + MIC)

- Riduzione del TAT
significativo rispetto allAST
fenotipico tradizionale

LIMITI

- Costl elevatl
- Non funziona su campioni
polimicrobrici
- Necessita di attendere
colorazione di gram
(identificazione?
- Mancanza di alcuni tra gl
antibiotici «nuovi» e di quelli
«difficult to test»




Antibiogramma rapido fenotipico automatizza
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TABLE 1 Key diagnostic stewardship considerations for implementation of rapid infectious

disease diagnostics

Goal Key question

Key considerations and potential
strateqgies

Right test Is the test appropriate for the
clinical setting?

Right patient Will the clinical care of the patient
be affected by the test result?

Probabilita di impatto sulla terapia?
(patogeno, tipologia resistenza)

Right time Will the result be available in time
to optimally affect care?

Possibilita di utilizzo tempestivo del dato?
(orario, percorso dedicato)

Sensitivity and specificity

Predictive values

Testing wolurmes

Diagnostic yield

Laboratory feasibility

Ciost

Clinical impact

Laboratory test utilization committee
Automatic laboratory reflex

CPOE decision support

Appropriate use criteria
Indication selection

Frior authorization

Benchimarking

Specimen rejection

Time to specimen receipt
Centralized vs point-of-care testing
On-demand vs batched testing
Specimen preparation time

Run time

Result reporting time




Conclusioni

v' Metodi potenzialmente utili per ridurre il tempo di impostazione di una terapia antimicrobica
appropriata

v" Diversi metodi attualmente disponibili (EUCAST RAST, RAST automatizzati), necessario valutare sulla

base di:
- risorse economiche, strutturali, di personale
- organizzazione ed orari di apertura del laboratorio (flusso dilavoro 24/24 su 7gg)

- percorsi dedicati, tipologia pazienti ed epidemiologia locale

FONDAMENTALE INSERIRE RAST ALL'INTERNO DI UN PERCORSO DEDICATO BEN
CODIFICATO CHE NE OTTIMIZZI IL VALORE CLINICO
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