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DEFINIZIONI

. Pseudomonas aeruginosa is a common cause of nosocomial infections, being responsible for about 7% of all health-care associated infections !

. P. aeruginosa multidrug-resistant (MDR)/extensively drug-resistant (XDR)

— MDR=is defined as being not susceptible to at least one antibiotic in at least three antibiotic classes to which it is usually susceptible
—  XDR Pseudomonas is defined when there is non-susceptibility to at least one antimicrobial agent in all but two or fewer antimicrobial classes

— 2018 “difficult-to-treat resistance” (DTR) = non-susceptibility to all of the following: ceftazidime, cefepime, piperacillin-tazobactam, imipenem-cilastatin,
meropenem, ciprofloxacin, levofloxacin, and aztreonam 2

. Ability to quickly acquire resistance to ongoing treatments
. CRPA are associated with a 30-day mortality of 32.8% and an attributable mortality of 19% 3

. 2017: ESKAPE pathogens, a set of six microorganisms (Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, and Enterobacter spp.)*

1 - Magiorakos A.-P., Srinivasan A., Carey R.B., Carmeli Y., Falagas M.E., Giske C.G., Harbarth S., Hindler J.F., Kahlmeter G., Olsson-Liljequist B., et al. Multidrug-resistant, extensively drug-resistant and pandrug-resistant bacteria:
An international expert proposal for interim standard definitions for acquired resistance. Clin. Microbiol. Infect. 2012;18:268-281. doi: 10.1111/j.1469-0691.2011.03570.x.

2- Kadri S.S., Adjemian J., Lai Y.L., Spaulding A.B., Ricotta E., Prevots D.R., Palmore T.N., Rhee C., Klompas M., Dekker J.P., et al. Difficult-to-Treat Resistance in Gram-negative Bacteremia at 173 US Hospitals: Retrospective
Cohort Analysis of Prevalence, Predictors, and Outcome of Resistance to All First-line Agents. Clin. Infect. Dis. 2018;67:1803-1814. doi: 10.1093/cid/ciy378.

3- Falcone M, Tiseo G, Carbonara S, et al. Mortality attributable to bloodstream infections caused by different carbapenem-resistant Gram-negative bacilli: results from a nationwide study in Italy (ALARICO Network). Clin
Infect Dis 2023; 76:2059-2069.

4- World Health Organization Global Priority List of Antibiotic-Resistant Bacteria to Guide Research, Discovery, and Development of New Antibiotics. 2017.
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A total of 5,172 clinicat isolates of Pseudomonas
aeruginosa were collected dunng 2020-2023 from
hospitalized patients in 43 centers in 17 Ewropean
countries, Iseael, and Turkey (1 isolate per patient
infection episode)

Carbapenem resistance was defined as MIC 28
mg/L to meropenem or imipenem (CLS| criteria)

MICs were assessed using broth microdilution
according CLSI guidelines

MIC interpretations were performed using EUCAST
breakpoints for comparators and
FDAJEUCAST/CLSI breakpoints for cefiderocol

Distribution of phenotypes and genotypes observed among P. seruginosa
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¢ S -Susceptible, standard dosing regimen: A microorganism is categonsed as "Susceptible,
standard dosing regimen”, when there is a high likelihood of therapeutic success using a standard
dosing regimen of the agent

* |- Susceptible, increased exposure: A micrcorganism is categonsed as "Susceptible, Increased
exposure*” when there is a high likelibocd of therapeutic success because exposure to the agent is
increased by adjusting the dosing regimen or by its concentration at the site of infection

therapeutic failure even when there is increased exposure

N g

List of the most common agents and breakpoints where “Susceptible, increased
exposure” is the routine susceptible category. An arbitrary S breakpoint of _
$=0.001 ensures that isolates are never categorised as “Susceptible, standard G 3 338

dose” since MICs of relevant agents are always higher than the breakpoint

Table 2. Antipseudomonal agents and the dynamics of their MIC breakpoint change.

A T EUCAST EUCAST o EUCAST EUCAST
Iraditional Antibiotics 2019 * 2023 ** New Antibiotics 2019 * 2023 **
MIC Breakpoints MIC Breakpoints
R> S- R> 5« R>
Beta Lactams
Cephalosporin
Ceftazidime 8 8 0.001 8 Ceftazidime-Avibactam 8 8 8 8
Cefepime 8 8 0.001 8 Ceftolozane-Tazobactam H < “ +
Cefiderocol 2 2
Ureidopenicillin
Piperacillin/tazobactam 16 16 0.001 16 == —_————— e TEN
Carbapenem
Imipenem-cilastatin 4 4 0.001 4 Imipenem-Cilastatin-Relebactam
Meropenem 2 8 2 2/8 Meropenem-Vaborbactam 8 8 8 8
Doripenem 0.001 o
Monobactam
Aztreonam 16 16 0.001 16 Aztreonam-Avibactam
Other antibiotics
_Polymixin
Colistin 2 2 3 e
Fluoroquinolones
Ciprofloxacin 0.5 0.5 0.001 0.5 —————
Levofloxacin 1 1 0.001 2 ———————
Aminoglycosides
Gentamycin 4 4 IE IE Plazomicin
Amikacin 8 16 16 16 e ot
Tobramycin 4 4 2 ol e ———
Fosfomycin ==

Abbreviations: EUCAST, European Committee on Antimicrobial Susceptibility Testing: [E, insufficient evidence; S,
susceptible; R, resistant. * EUCAST breakpoint when the new intermediate definition was introduced. ** Current
EUCAST breakpoints.

Antibiotics (Basel) 2023 Feb 16;12(2):399. doi: 10.3390/antibiotics12020399. Evidence-Based Treatment of Pseudomonas aeruginosa Infections: A Critical Reappraisal Arta Karruli et al.


https://pubmed.ncbi.nlm.nih.gov/?term=Karruli+A&cauthor_id=36830309
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Dosages used to define breakpoints

EUCAST Clinical Breakpoint Tables v. 15.0, valid from 2025-01-01

[Cephalosporins

Standard dosage

High dosage

Uncomplicated UTI

Special situations

S. awreus: Miramum dose 0.5 g x 3 oral

Cefaclor 0.25-0.5g x 3 oral 1gx3oral
depending on species andlor infects
type

Cefadroxil 0.5-1 g x 2 oral None 0.5-1gx 2 oral

Cefalexin 0.25-1gx2-3 oral None 0.25-1gx 2-3 oral

Cefazolin 1gx3iv 2gx3iv 1S, awreys: High dose only

Cefepime 1gx3mwor2gx2iv 2gx3wv Severe P. aeruginosa infections: 2 g x 3 with extended 4-hour infusion
S, _aureys: High dose only

Cefep Ty (2 g cefepime + 0.5 g enm pactam) x 3 iv over 2 hours

Cefep (hospi
acquired pneumonia, including
ventilator-associated pneumonia)

(2 g cefepime + 0.5 g enm

bactam) x 3 iv over 4 hours

Cefiderocol

2gx3ivover 3 howss

None

Uncomplicated gonorrhoea: 0.4 g oral as a single dose

Cefixime 0.2-0.4gx 2 oral None 0.2-0.4 g x 2 oral

Cefotaxime 1gx3iv 2gx3iv Meningitis: 2 g x 4w
S. awreus: High dose only

Cefpodoxime 0.1-0.2 g x 2 oral None 0.1-0.2g x 2 oral

Ceftaroline 0.6 gx2ivover 1 hour 0.6 g x 3 v over 2 hours S. aureus in complicated skin and skin structure infections: There is some PK-PD
evidence to suggest that isolates with MICs of 4 mg/L could be treated with high dose.

Ceftazidime 1gx3iv 2gx3ivorigx6iv

Ceftazidime-avibactam (2 g ceftazdime + 0.5 9 m) x 3 v over 2 hours

Ceftibuten O4gx1oral None

Ceftobiprole 0.5 g x 3 v over 2 hours Tone

Ceftolozane-tazobactam (intra-
|abdominal infections and UTI)

(1 g cefiolozane + 0.5 g tazobactam|
3 iv over 1 hour

None

Ceftolozane-tazobactam (hospital-
acquired pneumonia, including
ventilator-associated pneumonia)

{2 g ceflolozane + 1 g tazobactam|
% 3 iv over 1 hour

None

Ceftriaxone

2gxliv

2gx2ivordgxlw

rMeningms: 2gx2vordgxliv
S. awreus: High dose only
Uncomplicated gonorrhoea: 0.5-1 g im as a single dose

Cefuroxime iv

0.75gx3 v

1.5gx3w

Cefuroxime oral

0.25 g x 2 oral

05gx2oral

0.25qg x 2 oral

IS< auwreus: High dose only

Ppersciiinlszobactam

17 G oo
x4y
w3 v by extend

s or
o

1 4 how

T P AcEn + DB gt
[ 4 W by sxtendod 3 hour iInfusion

@ Wazobactam) X % v, JO-mirsas infusion, i
mplicated U1, Intrasbdominal infections and
s Caused by isale wistant to third

A ToWer donage ol (4 g piparacilin « 0.5

HAP/VAP® due 1o non-fermenting Gram-negative pathogens (such as Psewdomonas spp.

Doripenem 0.5gx 3 ivover 1 hour 1gx3Ivover 1 hour
and Acinetobacter spp.) should be treated with 1 g x 3 Iv over 4 hours
Ertapenem 19 % 1 v over 30 minutes Nong
Imipenem 0.5 q x 4 v over 30 minutes 1 x 4 v over 30 minutes
Imipenem-relebactam (0.5 g imipenem + 0.25 g relebacta None
x 4 iv over 30 minutes
Meropenem 1 g x 3 v over 30 minutes 29 x 3 ivover 3 hours [Meningitis: 2 g x 3 iv over 30 minutes (or 3 hours)
Meropenem-vaborbactam (2 g meropenam + 2 g v{ pctam) x 3 v over 3 hours I
* HAPIVAP = hospital-acqured pneumonialiventilator-associated pneumonia
Monobactams Standard dosage High dosage Uncomplicated LTI Special situations.
[ Aztreonam 1gx3iv 2gxdiv Severe P. seruginosa infections: 2 g x 4 with extended 3-howr infusion

[ Aztreonam-avibactam

{2 g aztreonam
followed boy (1.5 g aztreonam

g avibactam) x 1
h avibactam] x 4 iv over 3 howrs

Fluoroguinolones

Standard dosage

Ciprofloxacin

OSgx 2oral or 04 gx 2w

High dosage

Uncomplicated UTI

Special situations.

075 gx 2 oral or 0.4 gx3iv

Meningitis: 0.4 g x 3 iw

Drelafloxacin

DA gx2omlord3Igx2iv

MNone

Levofloxacin

ODsgxlToralor DS gx 1w

Osgr2oralor 0.5 g 2w

Moxifloxacin

DagxToralor 0.4 gx 1w

Mone

Meningitis: 0.4 g x 1 iv

Morfloxacin

Mone

Mone

0.4 g x 2 oral

Ofloxacin

O2gx 2oralor 0.2 gx 2w

OAgx2oralor0.d4 gx 2w

Aminoglycosides

Standard dosage

High dosage

Uncomplicated UTI

Special situations

[Armikacin 25-30 mg'kg x 1 iw Mone
Gentamicin & T mglkg x 1w Mone
Metilmicin E-Tmglkg x 1 v Mone

Tobramycin

T moglkg x 1 v

Mone




Virulence factors

Secreted @
Pigments
(siderophores)
Exotoxines
(cytotoxines)
Proteases
Biofilm

Cell-mediated @
Lipopolysaccharid
Pili
Flagella
Adhesins
Lectins

Efflux pump &—

(MexAB, MexCD,
MexXY)

Main adquired
mechanisms of
resitance to B-lactams

NV AYAYRYRYAYATEYAYAVAVATAYEY
| | (] 148 1§

ksl PRIV

99009900009900000000000900000009000

00000‘00.0“.00.0“0”0.0000000 “00‘0500.000.“

Main risk factors for
acquiring P. aeruginosa
infections

Hospitalization
Inmunosupression
Invasive medical
procedures

Burns, severel injuries
Diseases of the
cardiovascular and
respiratory system
Diabetes mellitus
Poor living conditions,
malnutrition
Intravenous drug use
P, aeruginosa carriage
Broad-spectrum antibiotic
therapy

—e Porin (OprD)

—=® B-lactamases

(AmpC, ESBLs,
MBLs, GES)

Old and new agents to
treat P aeruginosa
infections

quinolones, aminoglycosides, colistin,
piperacillin-tazobactam, aztreonam,
ceftazidime, cefepime, imipenem,
meropenem

ceftazidime-avibactam, ceftolozane-
tazobactam, imipenem-relebactam,
meropenem-vaborbactam, cefiderocol

and antibiotics affected ‘
Piperacillin- ’ ir Ik M ( Ceftol
tazobactam % avibactam  tazobactam
OprD downregulation ° e
or inactivation
MexXY or MexCD-
OprJ hyperproduction
MexAB-OprM . .
hyperproduction
AmpC . .
hyperproduction
Metallo-B-lactamases ° .
GES . .
PBP modification * A
(PBP3)

Small
colony
warlants

Present and future of resistance in Pseudomonas aeruginosa: implications for treatment. Pina-Sanchez M, Rua M, Del Pozo JL. Rev Esp Quimioter. 2023 Nov;36 Suppl 1(Suppl 1):54-58. doi: 10.37201/req/s01.13.2023. Epub 2023 Nov 24.


https://pubmed.ncbi.nlm.nih.gov/37997873/

Table 3. Major resistance mechanism of P, aeruginosa based on antibiotics classes,
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FIGURE 1. Schematic representation of the large number of virulence factors and mechanisms of resistance produced by
P. aeruginosa.

Management strategies for severe Pseudomonas aeruginosa infections. Do Rego H, Timsit JF. Curr Opin Infect Dis. 2023 Dec 1;36(6):585-595.


https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/37823536/

Table 1. Risk factors for P. aeruginosa infections, with and without antimicrobial resistance

Underlying illness Structural foctors:

o Old patients o Local epidemiclogy with more than 20% of resistant strains
o Severe immune deficiencies o High colonization pressure in the unit
o Structural lung disease Medical history:
Medical history o Transfer from long4erm healthcare facilifies
o Septic shock o Previous hospitalization
o Device usage o Previous colonization with resistant PA
o Mechanical ventilation o History of broad-spectrum [carbapenems and fluoroguinolones] antimicrobial exposure
o Hemodiaysis o MNumber of previous broad-spectrum antimicrobial regimens during the hospitalization
o Previous brood-spectrum antibictic theropy o Llength of broad-spectrum antimicrobial exposure
Infections characteristics: o Tracheostomy
o Pneumonia o Central Venous Cotheter ports

o Catheter-related infections
Structural factors

o Ecology of the unit

o Previous colonization with PA

Management strategies for severe Pseudomonas aeruginosa infections. Do Rego H, Timsit JF. Curr Opin Infect Dis. 2023 Dec 1;36(6):585-595.


https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/37823536/
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QUADRI CLINICI

Infezioni del tratto respiratorio
- pazienti con infezioni croniche
(fibrosi cistica)

infeziont in BPCO

Enterobacteraceas V} \P

Enterobacmracean
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% o > Cavada spp Enomrocus spp Enterncoccus spp Candida spp
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Canaida spp.

m EET==F | ! | W e | Infezioni di ferite chirurgiche
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Infezioni del torrente circolatorio

Intensive Care Med 2020 Feb;46(2):266-284. doi: 10.1007/s00134-020-05950-6. Epub 2020 Feb 11. Bloodstream infections in critically ill patients: an
expert statement Jean-Frangois Timsit et al.

Infezioni del tratto urinario
- catetere correlata
AGENTI EZIOLOGICI DELLE HAP e VAP - sottostante patologia

Early-onset pneumonlia Late-onset pneumonia Altri

Streptococcus Pseudomonas acruginosa Anaerobic bacteria I N fe Z i on i d e I |' OCC h io

pnoeumoniae Enterobacter spp Leoglonella pneumophila

MHaemophilus influenzae Acinetobacter spp Influenza virus types A e B h H H d
Moraxella catarrhalls Klebsiella pneumoniae Respiractory syncytial virus - C e ratlte attl n Ica O po
Staphylococcus aureus Serratia marcescens Fungi

Aerabic gram-negative AL Sollie havm chirurgia oculare o
bacill
~ lenti/lacrime artificiali
contaminate


https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/?term=Timsit+JF&cauthor_id=32047941
https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/?term=Timsit+JF&cauthor_id=32047941
https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/?term=Timsit+JF&cauthor_id=32047941

\
Q@ Skin manifestations of Pseudomonas aeruginosa

Infections Comments

Immunocompromised (e.g. neutropenia),
Ecthyma gangrenosum gangrenous ulcers, progress rapidly (within 12
hours), hemorrhagic necrosis

One of the most commonly isolated organisms

BLRT G from burn patients, approximately 60%
Nail punctins Injury The moist inner sole of the shoe
P ! (suitable environment for growth)
Hot tub folliculitis Benign, self-limited.skin lesions, following
exposure to contaminated water
Toa wieh Infection Associated with the use of closed-toe or tight-

fitting shoes, often bilateral

Complication of onycholysis or chronic

Green nail syndrome < :
o paronychia, usually one or two nails

Perichondritis Following ear piercing or acupuncture

Acute, malignant, Advanced age, diabetes

External otitis ) 2 :
mellitus and immunosuppression

P. aeruginosa can cause various specific clinical skin and soft tissue
infections along with common infections such as surgical site
infections, chronic decubitus ulcers, infections following trauma.

Curr Opin Infect Dis. 2021 Apr 1;34(2):72-79, Dermatol Online J. 2016;22(1) Epub 2016 Jan 15.
Am J Med. 1981;70(5):1133, UpToDate: Pseudomonas aeruginosa skin and soft tissue infections




INCREASING ANTIBIOTIC RESISTANCE

CEFTAZIDIME/AVIBACTAM IMIPENEM/RELEBACTAM CEFIDEROCOL
UNDERLYING Seversl ___mechanisms | Most trequent mechanism: | Atleast one among: ! MBL (especiatty Now) ! Siderophores mutation
MECHANISMS farion (alltancat: ) - GES 67 KPC | -AmpC O-loop mutations | Pyoverding overexpression Knowledge of the
- Cefalosporins * . ESBL plus OprD deficiency - - OprD inactivation . Or multiple combinations of  + R i
- Huoroquinolones I | - PBP mutations I - MeXAB-OprM overexpression | oF muimiole combinations of: resistance
- Piperacillin/tazobactam | | - Specific GES or KPC mutations ' - AmpC (-loop mutations - MBL or OXA mechanisms in your
| I ] I
= z ) ) = OprD Inactivation « = MeXAB-OprM overexpression m
| ] ] I
| [ 1 I
I 1 I I

Mechanisms of resistance not necessarily
sequential and potentially overlapping

Target therapy should be based on phenotype

S of szl u Poesd ovruginess sl under ing mech sResstance to_celal , I L e allin b cub { ary geesence defines DTR-PA) »+Cefepame ridel fep L faen, & muabactam
MBL. meadlo-f-lactamases, PBP, nosessennal pencillin bunding grotemn

Antibiotico Pseudomonas aeruginosa

Meropenem Naborbactam

Imipene m/Rele bactam

Aztreonam/avibactam

Cefiderocol —
|Plazomicina =

IE l 'h ‘-.':‘:‘- e $0% ML 8% G @S W s e @ b § —

Not all carbapenem-resistant Pseudomonas aeruginosa strains are alike: tailoring antibiotic therapy based on resistance mechanisms Falcone, Marco; Galfo, Valentina; Tiseo, Giusy Current Opinion in Infectious Diseases
37(6):p 594-601, December 2024.


https://journals.lww.com/co-infectiousdiseases/toc/2024/12000
https://journals.lww.com/co-infectiousdiseases/toc/2024/12000
https://journals.lww.com/co-infectiousdiseases/toc/2024/12000

CEFTOLOZANE TAZOBACTAM

12021 Giaran Urnoaie 1x Riroas Tin forre gewernle -1 10

Scheda cartaces per la prescrizione della specialith medicinale ZERBAXA [coftolozano-tatabactam)

Spettro di azione
Gram pos
- streptococci compreso pneumoniae
(MIC 4)
s Gram neg
o Enterobacteriaceae inclusa ESBL (no
OXA 48 e GES)
proteus e serratia KPC o no
P. aeruginosa (MIC 2). AmpC.
, Burkholderia pseudomallei 50%
o ol Vo it T iy sl S S g ; ‘ cepacia
R Anaerobi
s actmech miy ST ) - fusobacterium, prevotella,
cutibacterium acnes, c. perfrigens e
batterioides fragilis

ccccccc

PROGRAMMA TERAPEUTICO

ASPECT-cUTI cef-tazobactam 1.5 ogni 8 h superiore a levofloxacina 750 mg per 7 gg
ASPECT-clAl c/t + metronidazolo non inferiore a meropenem durata 4-14 gg

ASPECT-NP (VAP/HAP) c/t vs meropenem non inferiorita a 28 gg come mortalita e
outcome clinico



INCREASING ANTIBIOTIC RESISTANCE

FIRST LINE AGENTS* CEFTOLOZANE/TAZOBACTAM CEFTAZIDIME/AVIBACTAM

IMIPENEM/RELEBACTAM CEFIDEROCOL

UNDERIYING  Several __mechanisms | Most requent mechaism: ! MBL (especiatty NOM) ! Siderophores mutation
MECHANISMS m::!!um!ﬂm S w«m i -umpcmoopmmiou 1 | Pyoverding overexpression Knowiedge of the
- Cefalosporins * . ESBL plus OprD deficiency - - OPrD inactivation + Or multiple combinationsof - mast common
- Fluoroquinolones | | - PBP mutations | - MeXAB-OprM overexpression | Or multiple combinations of; resistance
- Piperacillin/tazobactam | | - Specific GES or KPC mutations | - AMPC (-loop mutations | - MBL or OXA mechanisms in your
- Carbapenems < ¢ - OXA b - OprO Inactivation « =~ MeXAB-OprM overexpression m
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Mechanisms of resistance not necessarily
sequential and potentially overlapping

Target therapy should be based on phenotype
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Spettro di azione
CEFTAZIDIME AVIBACTAM Gram neg
- Enterobacteriaceae incluse ESBL e
KPC (MIC 8/4)

T = - proteus e serratia KPCo no
R il - P.aeruginosa (MIC 2). NO mutazione
T s S T 5 AmpC.

- Burkholderia cepacia
- acinetobacter e achromobacter
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Effectiveness of ceftazidime—avibactam versus ceftolo=zanmne—
Tazobactam for multidrug-resistant Pseudomonas aeruginosa
infections in thhe USA (CACTUS): &a multicentre, retrospective,
observational study



MBL producing P. aeruginosa

| A recent systematic review of in vitro and clinical cases reported that
ATM + AVI did not show synergy in P. aeruginosa isolates, leading to

the conclusion that:
* data did not support clinical decisions for use of CAZ/AVI + ATM for
treatment of MBL-producing P. aeruginosa (n=772)

* >90% of P. aeruginosa isolates had MIC values 216 mg/L

* In vitro activity of CAZ/AVI + ATM in P. aeruginosa susceptibility rates:
6%

Mauri C, et al. Antibiotics (Basel). 2021,10:1012.




Effectiveness of ceftazidime-avibactam versus ceftolozane-
tazobactam for multidrug-resistant Pseudomonas aeruginosa
infections in the USA (CACTUS): a multicentre, retrospective,

observational study

11%-14% treatment emergent resistance has
been reported
after patient were treated with C/T

imary outcomes antibiotic resistance (P aoruginosa infections)
Rates of positive clinical outcomes were high in patients with F. aeruginosa
infaction resistant to ceflolozanetazobactam and ceftazidime/avibactam

Chraced sucoess # Choicdl curw Muortakty ul Duy 28
85,6 87% = 06S% a3
Haidar et al. Clin Infect Dis 2017 oo
Diaz —Canestro et al. Eur J Clin Microbiol Infect Dis 2018 v v L]

Fraile-Ribot et al. J Antimicrob Chemother 2018
(®) SHIONOG!
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MECHANISMS m::!!um!ﬂm S w«m i -umpcmoopmmiou 1 | Pyoverding overexpression Knowiedge of the
- Cefalosporins * . ESBL plus OprD deficiency - - OPrD inactivation + Or multiple combinationsof - mast common
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IMIPENEM RELEBACTAM

Diagnosi

* Infezioni gravi cousole da batteri Gram-negativi con resistenza ai carbopenem| documentata O
dall’ontiblogromma in assenza di oltre opzioni terapeutiche

Spettro di azione

seguenti condizioni:

* Infezionl gravifinvasive con resistenza ai carbopenemi fortemente sospetta in caso di olmeno uno delle

documentato colonizzazione da Grom-negativi con resistenza ai carbopenemi

o[

documentata endemia do batteri Gram-neqgativi resistenti ol carbapenemi nell’U.O. richiedente

In caso di infezione documentoata indicore I'agente eziologico:

per infusione

6ore?

PROGRAMMA
TERAPEUTICO
Farmaco Specialita Dose Durata prevista (cfr.
RCP)
Recarbrio 2g. polvere per concentrato per soluzione 500 mg/500 mg/250 mg ogni In base alla sede

dell’infezione ?

Gram neg

Enterobacteriaceae inclusa
KPC (no OXA 48 e GES)
Proteus e Serratia KPC o no
80% P. aeruginosa (MIC 2:8).
NO MBL

e da 7 a 14 giorni.
Sono previsti aggiustamenti di dose in relazione della funzionalita renale (cfr. RCP del prodotto)

! Per pazienti con una clearance della creatinina (CrCl) da 2 90 a < 150 mL/min calcolota utilizzondo la formula di Cockeroft-Gault. “Ad
esempio, per le infezioni complicate del tratto urinario {cUT]), compresa la pielonefrite e per le infezioni intra-addominali
complicate (clAl} la durata raccomandata del trattamento & da 5 a 10 giorni; il trattamento puo proseguire fino a 14 giomi. Per la
polmonite acquisita in ospedale/polmonite associata a ventilozione meccanico (HAP/VAP) la durata raccomandata del trattamento

RESTORE-IMI 1 imipenem relebactam vs colistina + imipenem .

Efficacia comparabile, meno effetti collaterali

RESTORE-IMI 2 imipenem rel vs pip-tazobactam in HAP/VAP.
Mortalita e risposta clinica a 28 gg a favore di imi-rel-cilastatina




INCREASING ANTIBIOTIC RESISTANCE

FIRST LINE AGENTS* CEFTOLOZANE/TAZOBACTAM CEFTAZIDIME/AVIBACTAM IMIPENEM/RELEBACTAM CEFIDEROCOL

UNDERYNG Several _mechanisms . Most requent mechanism; | ALieast one amang: ! MBL (especiatty NOM) ! siderophores mutation
A conferring resistance to: | - GES or KPC | -AmpC O-doop mutations | I mm_mammm Knowledge of the
Cefalosporins * . ESBL plus OprD deficiency - - OPrD inactivation + Or multiple combinationsof - most common
- Fluoroquinolones | | - PBP mutations | - MeXAB-OprM overexpression | Or multiple combinations of; resistance
- Piperacillin/tazobactam | | - Specific GES or KPC mutations | - AMPC (-loop mutations | - MBL or OXA mechanisms in your
- Carbapenems < ¢ - OXA b - OprO Inactivation « =~ MeXAB-OprM overexpression m
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Mechanisms of resistance not necessarily
sequential and potentially overlapping

Target therapy should be based on phenotype
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CEFIDEROCOL

Diagnosi

* Infezioni gravi causate da batteri Gram-negativi con resistenza ai carbapenemi documentata
dall'antibiogramma in assenza di altre opzioni terapeutiche

« Infezioni gravifinvasive con resistenza ai carbapenemi fortemente sospetta in caso di almeno una | O
delle sequenti condizioni:

o fallimento di un precedente trattamento con carbapenemi (in dosi/durata appropriata) 0

O

documentata colonizzazione da Gram-negativi con resistenza ai carbapenemi

documentata endemia da batten Gram-negativi resistenti ai carbapenemi nellU.O. |
richiedente

In caso di infezione documentata indicare I'agente

eziologico: T e .
PROGRAMMA TERAPEUTICO
Farmaco Specialita Dose Durata prevista (cfr.
RCP)
Cefiderocol | Fetcroja 1g polvere per concentrato per | 2g ogni 8 ore In base alla sede
soluzione per infusione dell'infezione '

" Por le infezioni complicate delle vie urinane, inclusa plelonefrite, e le infezion| intra-addominali complicate la durata del
trattamento raccomandata é compresa Ira 5 e 10 giorni. Per la polmonite nosocomiale, inclusa la polmonite assoclata a
ventiazione, la durala del trattamento raccomandata & compresa lra 7 e 14 giomi. Pud essere richiesto un trattamento
fino a 21 glomi.

Sono previsti aggiustamenti di dose in relazione della funzionalita renale (clr. RCP del prodotto)

Spettro di azione

Gram pos
- S.pneumoniae
Gram neg
- Enterobacteriaceae incluse ESBL,
KPC, MBL
- P.aeruginosa (MIC 2:8). NO MBL
- B. cepaci, pseudomallei, s.
maltophilia
- Neisseria, moraxella, bordetella
Anaerobi
- Fusobacterium necrophorum e c.
perfrigens.

APEKS-NP HAP/VAP cefiderocol vs meropenem . Efficacia

comparabile, meno effetti collaterali

CREDIBLE - CR hap/bsi/cUTI da CR GNB




Real- World use of cefiderocol in the EU and US for P. Aeruginosa:
interim data from the PROVE study — poster 2274

Baseline characteristics of patients

» 194 patients in PROVE were identified with PA as of November 1, 2022, the first
having been sampled May 1, 2021. 191 were primary site pathogens for which
cefiderocol was prescribed.

Infection sites, pathogens, and antimicrobial susceptibility

» Monomicrobial infections accounted for most (67.5%) of the primary infections
(N=191; Figure 1). Respiratory and bloodstream infections (BSIs) accounted for
76.4% (146/191) of all primary infections.

» MIC or zone size was available for 107 primary PA infections. EUCAST
breakpoints for cefiderocol susceptibility (MIC <2 pg/mL or zone size 222 mm)
classified 91.6% (98/107) as susceptible. Applying FDA and CLSI breakpoints,
96.3% (CLSI) and 80% (FDA) were susceptible (Figure 2).

Real- Work use of cefiderocol in the EU and US for P Aevugnosa nlenm data from the PROVE study ~ poster 2274

|Flgure 1. Primary sites of infection l

Figure 2. PA susceptibility (FDA
and CLSI) to cefiderocol (n=107)*

2% 2%

16%

80%

= Susceptible per FDA & CLSI (MIC <1/ZS 222)

® Susceptible per CLSI, not FDA (MIC=2-4/Z5>18-21)
» Intermediate per CLSI (MIC=8/25=13-17)

* Resistant per CLSI (MIC >16/2ZS <12)

*Also includes the non-primary PA cultures (N=4),
ZS, zone size

atury 10 sen orwdary Bacierwnua weth asotheer pirimary ste of
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PROVE study: clinical outcomes

Number of patients*

Table 3. Outcomes by key characteristice (n=191)

- "
Clinical cure

Overall 30-day post-CFDC m
Row' n

64.9%

n

191 124

ortality
Row%

19.4%

Chintcal outcomes

« Ovarall, 54,9% of patients achieved clinical cure without relapse and 30-day ACM
was 19.4% (Table 3). Similar cure rates were observed in patients with
monomicrobial and polymicrobial infections,

« Raspiratory site accounted for the majority of infections, with cure rates of
60.8% and 71.0%, respectively for monomicrobial and polymicrobial infections.

« Patients with monomicrobial BSI (alone or as secondary bacteramia) (n=31) had
a combined cure rate of 67.7% and & 30-day ACM of 22.6%

" A irsfocts

Clinical cure was greatest for empiric t and doc
73.3% (95% CI, 44,9%~-92.2%) and 68.0% (95% CI, 59.8%-75.5%), respectively
Clinical cure was | t for Qe t after failure of a prior Gram-
negative antibiotic: 42. 3% (95%C1, 23,4%-63.1%)

Clinical cure was greater for monotherapy than for 1 therapy:
74.3% (99% CI, 65,19%-82.29%) vs. 52.4% (95% Cl, 41.1%-63.6%).

30-day ACM was lower for empiric therapy than for documented pathogen
therapy: 6.7% (95% C1, 0.17%-31.9%) vs. 19.7% (95% 1, 13.6-27.1).

30-day ACM was lower for monotherapy than for combination therapy:
12.8% (95% CI, 7.2%-20,69%) vs. 28.1% (95% CI, 18.7%~139.1%)

Foal Word use of cofderoocal in the EU and L3 for P Aarupinoss imderen dals fiom e PROVE siudy - poster 2274
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OVE study: clinical severity of patients during treatments

Table 3 Outcorves by bey dhoracteates (ne 19

¥)-2ay post -0 DC mortabity
B3m




INCREASING ANTIBIOTIC RESISTANCE

FIRST LINE AGENTS* CEFTOLOZANE/TAZOBACTAM CEFTAZIDIME/AVIBACTAM IMIPENEM/RELEBACTAM CEFDEROCOL

Mechanisms of resistance not necessarily
sequential and potentially overlapping
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Acinetobacter

ESBL KPC MBL AmpC OXA-48 mon&‘om (MDR/XDR) 5 ™altophilia

cmarolimlAvibactam
CeftolozaneTazobactam
CcftuidimelAvibactam

SN = antimicrobial activity, Bl = no antimicrobial activity, = partial antimicrobial activity, B = not available.

ESBL = extended-spectrum B-lactamase, Ambler Class A B-lactamases; KPC = Kiebsiella pneumoniae carbapenemase, Ambler Class A
B-lactamases; MBL = metallo-B-lactamases, Ambler Class B B-lactamases; AmpC = cephalosporinase, Ambler Class C B-lactamases;
OXA-48 = oxicillinase-48, Ambler Class D B-lactamases; MDR = multidrug resistant; XDR = extended drug resistant,

CEFEPIME TANIBORBACTAM

oz Spettro di azione

- Gram pos

o ey - come cefepime
! s Gram neg

- am - Enterobacteriaceae incluse ESBL, KPC, MBL, NDM
E = no IMP

2 - 80% P. aeruginosa resistenti a cefepime,

B m ... meropenem, caz/avi, C/T.

" —s - S. maltophilia taniborbactam riduce la MIC del

i i ¥ cefepime di 4-8 vv
Anaerobi

- assente come cefepime

Cefepime—taniborbactam activity against antimicrobial-resistant clinical isolates of Enterobacterales and Pseudomonas
aeruginosa: GEARS global surveillance programme 2018-22

James A Karlowsky , Mark G Wise , Meredith A Hackel , David A Six , Tsuyoshi Uehara , Denis M Daigle , Daniel C Pevear , Greg
Moeck , Daniel F SahmJournal of Antimicrobial Chemotherapy, Volume 79, Issue 12, Dec 2024

Studio fase 3 cUTI: superiore a meropenem
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AGENZIAITALIANA DEL FARMACD

PSEUDOMONAS DTR
o D PO o 0 Note
ADDO A ON BC AD 0 ¢ Dosaggio
9 U A U »
Prima scelta Ceftolozano-tazobactam 3gEV@g8h
Ceftazidime-avibactam 2,5gEVg8h
Seconda scelta : -l fna.
Imipenem-cilastatina 1,25 g EV q6h
relebactam
Infezioni urinarie gravi e
infezioni polmonari con
Cefidarocol 2£ EVgty documentata produzione
di metallo-beta- lattamasi
Alternative Dose da carico 9 min Ul
se prima e seconda scelta EV seguitada 4,5 min Ul| Solo in combinazione;
non possibili EVql2h nelle meningiti e
Colistina ventricoliti associare

Terapia intratecale:
125000 Ul di
colistimetato sodico

terapia intratecale a
quella endovenosa




Table2 Plasma and epithelial lining fluid concentrations of f-lactanVf}-lactamase inhibitor combination products in healthy subjects

Antibacterial agent  Dosage regimen Subjects [n] Sampling Ratio of ELF to Plasma ELF concentration  References
time [h]* plasmabased on  concentration  [pg/mL}®
AUC [pg/mL]®
Piperacillin/ Piperacillind g IV 5 0.5 0.26° 263 + 45 588 + 125 [19]
tazobactam q6h x 3 doses 5 1 152 +24 310109
5 2 695+ 198 197 £95
h) B 148 +£6.0 64+45
5 6 34+ 1.1 30+ 10
Tazobactam 0.5gIV 5 0.5 0.54° 299 +6.1 153+78
q6h x 3 doses 5 1 190+26 72428
5 2 96+24 52432
5 B 19+24 18+12
5 6 07+£02 10+ 1.0
I SUMMARY OF THE STUDIES INVESTIGATING LUNG PENETRATION OF NOVEL BETA-LACTAMS
Study reference Selected beta-lactam/Dosage Setting No. of patients M Conas 15 ptarme FAUO T f1s/ptasms VO 113 fusspiawms fati0  PK/PD target in ELF
Nicolau ef al, 2015 (82] Ceftazidime-avibactam Healthy adult subjects 43 031-032 (ceftazidime)  0.26 (ceftazidime)  1.00 (ceftazidime) 132 (ceftazidime)  Not assessed
2000 mg/500 mg g8h (N = 22) 032-035 035 (avibactam)  1.00 (avibactam)  0.59 (avibactam)
3000 mg/1000 mg q8h (N = 21) (avibactam)
Wenzler et al, 2015 [83] Meropenem-vaborbactam Healthy adult subjects 25 Total concentrations: NA NA NA Not assessed
29/29qsh 063 (meropenem)
(infusion in 3-h) 053 (vaborbactam)
Unbound fraction:
0.65 (meropenem)
0.79 (vaborbactam)
Rizk et al, 2018 [81) Imipenem-relebactam Healthy adult subjects 16 055 (imipenem) 0.33 (imipenem) 1.00 (imipenem) 1.08 (imipenem)  Not assessed
500 mg/250 mg q6h 0.54 (relebactam) 0.32 (relebactam) 1.00 (relebactam) 104
(relebactam)
Katsube ef al, 2019 (79] Cefiderocol Healthy adult subjects 15 Total concentrations:  0.10 (ELF) 1.00 (ELF) 0.98 (ELF) Not assessed
2000 mg single dose 0.10 (ELF) 0.01 (AM) 6.00 (AM) NA (AM)
(1-h infusion) 0017 (AM)
Unbound fraction:
0.24 (ELF)
0.042 (AM)
AM: alveolar macrophages; AUC; area under the time-to-concentration curve; C,,: peak concentration; ELF: epithelial lining fluid; HAP: hospital-acquired p a; NA: not d; Toaw time of peak concentration

observed; t,,,: half-life; VAP: ventllator-associated pneumonia.

Gatti M, Viaggi B, Rossolini GM, Pea F, Viale P. Expert Rev Anti Infect Ther 2021 Sep 24:1-22




CEFTOLOZANE TAZOBACTAM

TOL-TAZ PK/PD dose justification (3g 8-hourly) in HAP

1.5gq8h 3gq8h

B = [nterobacteriaceae — P aeruginosa B = Enierobactériaceas — P 200UQINOSE
—O— 224 8% IT>MIC e 232.2% T>MIC —— 224.8% fT>MIC cfes 232 2% TSMIC
=X=- 240% (T>MIC 250% rT>MIC ==X==240% fT>MIC =+ = 250% fT>MIC

N\

Cefiolozane PTA in ELF (%)
MIC distribution {%)
Ceftolozane PTA in ELF (%)
MIC distribution (%)

i l“h

R 0
003 0068 012 025 05 1 2 003 006 012 025 05 1 2 a
MIC (mg/L) MIC (mg/L)

Xiso AJ et al. § Cin Pharmacol. 2016 Jan;S6{1):56-66.

TOL-TAZ PK/PD dose justification (3g 8-hourly) in HAP

1.5gq8h

—e— 220% fT>MEC <y 230% fT>MEC
«=X=- 240% M>MEC - %+ = 250% fT>MEC

—e— 220% fM>MEC & 230% fT>MEC
-=X-- 240% T>MEC =+ - 250% f>MEC
A 100 B 100

90 4

80 80 4
704
60
50
40 +

30

Tazobactam PTA in ELF (%)

20

Tazobactam PTA in plasma (%)

10 4

<
S — 0 — —
003 006 012025 05 1 2 4 B8 16 32 003 006 012 025 05 1 2 4 8 16 32

MEC (mgiL) MEC (mg/L)

Xize Al et al. § Clin Pharmacol. 2016 Jan;S6{1).56-66.




Adequate cefiderocol concentrations were observed in the
cerebrospinal fluid of one patient with meningitis

« TDM was performed in a patient with meningitis with moderate renal impairment
(CrCL: 44.8 mL/min) who received cefiderocol at 2 g g6h (3-h IV infusion)

« This high dose of cefiderocol is recommended for patients with augmented renal clearance,
not impaired renal function, but was used to optimise cefiderocol penetration into the CSF

+ Serum concentrations of 105 mg/L (C,,) and 170 mg/L (C,,.,) were observed

CSF levels (13 mg/L) were measured 25 minutes before cefiderocol administration, concomitantly with
serum trough concentrations, accounting for a C_;;, CSF/serum ratio of 12.4%

CSF cor spinel B, CrCL. cro - LY wc, DAY COMCONYISON, AN, avery N hosex TOM, INeeapeutic 0rug monionmg
M ootal JAC-A Regar 2001 30188




INFEZIONE VIE URINARIE NON COMPLICATE: PSEUDOMONAS DIFFICULT TO TREAT (DTR)

1° scelta 2° scelta
AIFA AMIKACINA COLISTINA
15 mg/kg/dose singola 9 Ul di carico poi 4.5 ogni 12 h
GENTAMICINA CEFTOLOZANO/TAZOBACTAM
5 mg/kg/dose singola 1.5gEVogni8h
CEFTAZIDIME/AVIBACTAM
2.5gEV ogni8h
IMIPEN/CILAST/RELEBACTAM
1.25 mg EV ogni 6 h
CEFIDEROCOL
2gogni8h
ESCMID Vecchi farmaci attivi in vitro
IDSA CEFEPIME AMIKACINA
2gogni8hinalmeno3h 15 mg/kg/dose singola
PIP-TAZO / CEFTAZIDIME / AZTREONAM se MIC S GENTAMICINA
5 mg/kg/dose singola
CEFTOLOZANO/TAZOBACTAM COLISTINA

1.5gEVogni8h
CEFTAZIDIME/AVIBACTAM
2.5gEVogni8h
IMIPEN/CILAST/RELEBACTAM
1.25 mg EV ogni 6 h
CEFIDEROCOL

2gogni8h

9 Ul di carico poi 4.5 ogni 12 h

MBL

CEFIDEROCOL 2 gogni8h




INFEZIONE VIE URINARIE COMPLICATE: PSEUDOMONAS DIFFICULT TO TREAT (DTR)

1° scelta 2° scelta

AIEA AMIKACINA* CEFTAZIDIME/AVIBACTAM
20 mg/kg prima dose 2.5gEVogni8h
GENTAMICINA* IMIPEN/CILAST/RELEBACTAM
7 mg/kg/dose prima dose 1.25 mg EV ogni 6 h
CEFTOLOZANO/TAZOBACTAM CEFIDEROCOL
1.5gEVogni8h 2gogni8h

SIMIT-SITA- CEFTO/TAZOBACTAM IMIPEN/CILAST/RELEBACTAM

GISA-AMCLI- | 1-58EV ogni8h 1.25mg EV ogni6 h

SIM + FOSFOMICINA EV + FOSFOMICINA EV
12-18 g EV divisa ogni 8-12 h CEFIDEROCOL
CEFTAZIDIME/AVIBACTAM 2gogni8h
2.5gEVogni8h + FOSFOMICINA EV
+ FOSFOMICINA EV

ESCMID CEFTO/TAZOBACTAM
1.5gEVogni8h

IDSA CEFEPIME AMIKACINA
2gogni8hinalmeno3h 15 mg/kg/dose singola
PIP-TAZO / CEFTAZIDIME / AZTREONAM se MIC S GENTAMICINA

5 mg/kg/dose singola

CEFTOLOZANO/TAZOBACTAM COLISTINA

1.5gEV ogni8h
CEFTAZIDIME/AVIBACTAM
2.5gEVogni8h
IMIPEN/CILAST/RELEBACTAM
1.25 mg EV ogni 6 h
CEFIDEROCOL

2gogni8h

9 Ul di carico poi 4.5 ogni 12 h

* Dose successiva da regolare in base a PK/PD




Changing Epidemiology of CRBSIs

*Adult ICUs:
Candida species(27%),

Staphylococcus aureus 5,386 (15.5) 1,217 (11.2)

1 2,497 (9.1) 3 1,163 (7.2) 6 i Enterococcus spp (17%),
Coagulase-negative staphylococci 3,792 (10.9) 2 3,789 (13.8) 1 1,681 (10.4) 2 1,277 (11.8) 2  Enterobacteriaceae (16%)
Selected Klebsiella spp 3,344 (9.6) 3 1,708 (6.2) 8 1,441 (8.9) 4 1,158 (10.7) 4
Enterococcus faecalis® 2,636 (7.6) 4 2,117 (1.7) 5 664 (4.1) 8 1,314 {12.1) 1 °Pediatric ICUs:
Candida albicans® 2,469 (7.1) 5 2,844 (104) 2 216 (1.3) 15 642 (5.9) ;  Enterobacteriaceae(25%)
Escherichia coli 2,279 (6.6) 6 1,129 (4.1) k] 2,667 (16.5) 1 394 (3.6) 10 Enterococcus species (19%),

Staphylococcusaureus (14%)

Other Candida spp®*! 1,876 (5.4) 7 2,186 (8.0) 4 559 (3.5) 9 739 (6.8) 5
Enterococcus foecium? 1,673 (4.8) 8 1,981 (7.2) 6 1,670 (10.3) 3 691 (6.4) 6 . Adult wards:
Candida glabrata® 1,460 (4.2) 9 1,836 (6.7) 7 249 (1.5) 12 489 (4.5) 9 Enterobacteriaceae (23%),
Enterobacter spp 1,453 (4.2) 10 1,078 (3.9) 10 532 (3.3) 10 383 (3.5) 11 S. aureus (16%),
Serratia spp 678 (1.9) 12 588 (2.1) 12 100 (0.6) 18 256 (2.4) 13
Acinetobacter spp 660 (19) 13 392 (1.4) 14 66 (0.4) n 245 (2.3) 14 *Oncology wards:
Other Enterococcus spp®* 577 (17) 14 545 (2.0) 13 339 (2.1) 1 257 (2.4) » Ente robacteriaceag (31%)
Viridans group streptococci 430 (1.2) 15 223 (0.8) 19 1,386 (8.6) 5 33 (0.3) » Enterococcus species (15%)
Other 4,668 (13.4) 3422 (12.5) 2,757 (17.0) 1,238 (11.4)
Total 34,788 (100,0) 27,396 (100.0) 16,191 (100.0) 10,828 (100.0)

New analysis of data submitted to the Centers for Disease Control and Prevention (CDC) National Healthcare
Safety Network (NHSN) from U.S. acute care hospitals from 2011 through 2017 shows a notable change in
the distribution of pathogens that cause these infections.

Timsit et al. Ann. Intensive Care (2020) 10:118
Novosad, S. et al. Infection Control & Hospital Epidemiology (2020),41(3), 313-319.



Probability of survival 4 months after allo-HSCT according to the development
of pre-engraftment gram-negative BSI caused by different species.
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RACCOMANDAZION! AIFA PER USO IMALE ANTIRIOT @%
Tnm ruu On\l mderoou u.mtc ca m'rm Gram negativi resatenti 2 medtipli antibiotich

PATIENTI OSPEDALIZZATY SAERITANTRANANE DEL SaANADY

PSEUDOMONAS DIFFICILE DA TRATTARE (DiFFicuLT-To-TreaT, DTR)

i lle infezioni di i molli e delle infezioni in cui viene effettuato
una buona bonifica del sito infettivo (ad esempio infezione addominale dopo un
adeguato intervento chirugico di source control, batteriemie CVC-relate post

rimozione del catetere) da Pseudomonas Difficile da Trattare (Difficult-to-Treat -
DIR)

PSEUDOMONAS DTR
Dosaggio
Prima Scelta Ceftolozano-tazobactam 1,5gEVgeh
Ceftazidime-avibactam 2,SgEVgsh
Imipenem-cilastatina
el 1,25 g EV q6bh
Alternative Cefiderocol 2gEVqg8h
¢ primo ¢ secondo scelto
»0ssibill : Dose da carico 9 min Ul EV seguita da 4.5 min
UIEV ql2h

© Psevdomonas Difficile do Trottare (Difficult-to-Treat - DTR): ceppo resistente a ceftazidime, piperacilling-
tarobactam, cefepime, artreonam, meropenem, imipenem-cilastatina, levofloxacina, ciprofloxacina (definizione
ESCMID, CMI 2022).

O EV: per via endovenosa.



Monothera If carbapenemase production:
ONE A T - metallo-B-actamases (VIM, NDM, etc...) :
Cetdegroco sItreonam ceftazid ay: \
If colonization with OTR PA or DTR-PA If other carbapenamses {non MBL
outhrenk or multiple risk factors for E t
DTRPA:

Ceftolozane-tarobactam/imipenem- Prolonged combination should be Individualized
relebactam /ceftazdim-avibactam/colistn

If no risk factors for DTR PA : If other resistance :

monatherapy according
Empirical treatment of P. aeruginosa infections vierobial Cons unoglye or colistin monotherapy for

bility
[see table) Ity

Immunocompromised patients or sepsis/septic Combination therapy RlRa s

shock?
If colonization of DTR PA or DTR-PA
outhreak or multiples risk factors for
DTRPA:

aminoglycasides or colistin manotharapy for urinary
ctions

RULES to be always observed :
Control source of infection
Loading dose
Consider extended infusion (DTR-PA)
Therapeutic drug monitaring
PK/PD target
De-escalation
Short course therapy

FIGURE 2. Empirical and adequate therapy for P. aeruginosa infections. DTR PA, difficult to treat Pseudomonas aeruginosa;
MBL, metallo-B-lactamases; NDM, New-Delhi metallo-B-lactamases; PK/PD, pharmacokinetic/pharmacodynamic; VIM, Verona
metallo-B-lactamases.

Terapia di combinazione: Monoterapia mirata:
sepsi VAP (non vantaggi in outcome,

shock settico piu eventi avversi)
ematologico neutropenico con BSI

Management strategies for severe Pseudomonas aeruginosa infections. Do Rego H, Timsit JF. Curr Opin Infect Dis. 2023 Dec 1;36(6):585-595.


https://pubmed-ncbi-nlm-nih-gov.bvsp.idm.oclc.org/37823536/

FOSFOMICINA

Fosfomycin Synergistic activity Indications & dosages
AN
FOSFOMICINA EV. * The mechanism of action of fosfomycin, affecting th jadicarione Dose giomaera r } o loriird
Nommmt&'oou PATOGENO involved in bacterial cell wall formation, suggest: : _ o/
————— o synergistic action In combination with other antibiotics 'eanpigadimbman [2-24g" widsiin2-) dos 71 | gttty sy
iperaci azobactam Escherichia coliidetiells preumonise! brd AT 132 premm
- , Endscaite rfethg 12-245" swsdati n 2-3 dost “‘ g
Kiebsiella pneumoniae KACH) « Intravenous fosfomycin has been administered in com / A
Celtazidime/Avitactam T Soriinnas DN other antibiotics for the treatment of nosocomial infe Irkson oes e atioan 12-Mq" widvnin 2-3 dosi 7~
multidrug-resistant (MDR) Gram-positive and ¢ r ‘“J vmtywe W
Ceftolozano/Tazobactam  Pseudomonas aenuginosa MDRY? bactefia W;mmw.d g i o/
Klebsella preumaniae KPCY vesthione ~ ,.ﬁ,' : :
e oot s e et of sty prove ot L @)1 W e
chi ™ € " 12-34¢" widvisin 2-3 dosi ¥
Escharichis coll ESBL and fluoroquinolones,”! deitessti mold )
(7 P v renatany
MeropenemVaborbactam  Kiebsella preumoniae KPC' " Merngie baterca 1624 q: sl 34 doii ..!,a iyl
Escherichla col £S8LH / \
/4 ‘ Iekssoi crrgleats rhoddoreed 13-4 " widvin 2-3 dosi P
Colistin Acinetobacter baumanni CR'%) u I .‘ | e
9
el " k 7 e e wiunzos: _ "~
Kisbaials prreumonise XPC RrecnoypenBancks 12-Mg" widvin - doi ~
Daptomicina Staphylococcus aureus - MRSA!'Y) Quatiay ke ez sog ekencte L] comotonmn i st i
K | FEIPR RS-
Ritampicing Staphylococeus aureds - MRSA) o oumte FIT 8 Faoes R & 5. Asimt o oo T 302 NS 3 b a1 984 2
L ] o ERCI0 O DOTE 10 SNSN T Sae U1 a4 Meeene Cmoue R e
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New italian recommendations on antibiotic therapy - Il

—: In patients with invasive infections caused by Pseudomonas aeruginosa with difficult-to-treat resistance (DTR-PA),
combination therapy should not be the routine choice but may be considered on a case-bycase basis, especially upon consultation with
infectious diseases specialists. In particular, combination regimens including fosfomycin as companion agent could be considered




Table 2. Usual antimicrobial dosing in critically ill patients

Amikacin

Tobeamycin
Levofloxocin

Piperacillindazoboctam
Celepime

Aztreonam

Meropenem
Imipenem-cilastin
Coftalozane-sazobactam
Cefiazidime aviboctam
Imipenem cilastin-

relebociam
A strecnam +

Cehderocol

Polymyxin B

Inhaled colistin

Inhaled 1cbramycin

25-30 mg/kg/doy single dose
7-8 mg/ka/doy single dose
500mg every 12 h
400mg every Bh Lv.
750mg every 12h po.
4.5 g loading dose
4.5g every 6h, infused over 4 b
2g dose
2 g overy Bh, infused over 3 b
2 g loading dose
2 g evary 8h, Infused over 3 h
2 g loading dose
2ombhwm3b
2 g looding dose
2 g every 8h, infused over 3 h
1 g loading dose

1 g o B, b e 3 h
2 g/ g; loading dose
29/Igcv«y8h infused over 3 h
2.5g
ZSQM lt.lnﬁmdovush
1 g looding dose

1 g every 6h, infused over 3 h
[2 g loading dose) and

ah, h&mdu:t":h+a o

deu) 25 my
::m (Coun&.boﬁ

dumilnwldhuhhw
simullaneously)

2 g loading dose
2 g overy 8h, infused over 3 h

I (Y50 mg) every 12h

20 000-25 000 Ul/kg

{2-2,5 mg/kg) looding dose
12 50015 000 WJ/kg (1.25-1.5

mg/kg) avery 12 h
6-8geveryBh
4 MU every 8 h
400mg every 8 h
300mg every 12h

MLR, mdllicn units
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Fig. 2. Bayesian meta-analyses of (a) mortality and (b) relapse at 30 days stratified by randomized controlled trial versus observational study. RCT, randomized controlled trial.



Conclusioni

P. aeruginosa € uno dei patogeni piu comuni nel paziente critico.
Asl citta di Torino 7% circa di CRPA, segnalazione recente di VIM.
Globalmente aumentano le resistenze in particolare MBL.

Selezionare opportunamente il paziente con FR per CRPA (nota colonizzazione,
outbreak nell’unita, esposizione prolungata a FQ/carbapenemi)

Evitare overtreatment con carbapenemi in pazienti con PA wild type

Importanza in particolare con i nuovi farmaci del source control per ridurre i
tempi di terapia
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Nella pratica ...

Uomo 86 anni.

APR: ipertensione, flutter in NAO, prostatectomia.
APP: 14/5 in DEA per vomito.

ECT addome colecisti distesa con grossolani calcoli.
EE rialzo colestasi e indici di flogosi (PCR 25 v.n. 0.5)

Visita chirurgica 1: avviare Tazocin 4.5 ogni 8 ore. Sospendere NAO.
Visita chirurgica 2: miglioramento clinico. lllustrati rischi e benefici,
prosegue terapia antibiotica

Decorso complicato: trombosi portale, ematoma muscolo retto

Ecoendoscopia biliopancreatica: colecisti flogosata ispessita litiasica
non calcoli nel coledoco



7/6 febbre, sopore e ipotensione. Eseguite
emocolture escalation a meropenem

10/6 P. aeruginosa in corso antibiogramma

Vi rtahage o Weobage

Mamrise Sarcpem 24 2 reniss patrerico -
st o BaEw I baga
M Samg i p se———
Propdomonas aenginosa Potrananen. 1ou aatiitins po uagass
LU,
s
- Peaan
Ceppo 1l  Psoudomonas serugindse v
e [ na
e
Coe d
=
'3 L & e »
premren £ ol pew AFtrecors
~- )
".\0'--'-' W xw
LS ST LW
g =2
Weyvres
Wit

Consulenza infettivologica 13/6:

stop meropenem avvia cefiderocol + tigeciclina



RM addome (16/6): colecisti distesa, pareti marcatamente ispessite,
area ascessuale in stretta adiacenza con parenchima epatico a livello
di S6. Trombosi portale nota. S3 formazione di possibile natura
ascessuale.

17/6 trasferimento % Chirurgia Ospedale Giovanni Bosco per
competenza

18/6 richiesta di consulenza infettivologica...
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