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Il sottoscritto Carlo Tascini

ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo 

dell’Accordo Stato-Regione del 5 novembre 2009, 

dichiara

che negli ultimi due anni ha avuto rapporti diretti di finanziamento con i 

seguenti soggetti portatori di interessi commerciali in campo sanitario: 

- Merck

- Pfizer

- Astellas

- Angelini

- Gilead

- Novartis.

- Thermofischer

- Biotest

- Zambon

- Biomerieux







Morti per ESBL

• Ma siamo sicuri di questo dato

• Vi risulta dalla vostra esperienza personale

• Non sarà ora di misurare le sepsi da ESBL e CPE 
a livello nazionale?











KPC outbreak pediatric
haematologic unit Pisa

• 27/9/2014: 17 year-old girl with LLA ( a diseases
treatable with SCT)

• Whole body radiation, induction chemotherapy for SCT

• During neutropenia; fever and severe sepsis

• Admission to ICU

• 29/9/2014: KPC septic shock: death

• In the pediatric ward other 4 cases were identified: 
isolation procedure and oral gentamicin four times a 
day to decontaminate the gut



Paziente 1 feci quantitative KPC
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Paziente 2 con LLA, sottoposto a TMO con feci negative anche alla PCR

Auto TMO
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Paziente 3 LLA feci negative anche alla PCR







Candidemia: Proportion of  Patients in Medicine
Departments

Braz J Infect Dis 2010;14:441-448; Clin Microbiol Infect 2010; 16: 1378–1381; PLoS One. 2011;6(9):e24198; Clin Infect Dis 

2004;38:311-20  



Candidemie Pisa/Udine/Firenze

Ward Mean 

length of 

stay 

(Days) 

PISA

Rate/

10000 days 

admission 

PISA

Mean 

length of 

stay 

(Days)  

UDINE

Rate/

10000 

days 

admissio

n UDINE

Mean 

length of 

stay (Days) 

FIRENZE

Rate/

10000 

days 

admission 

FIRENZE

All Hospital 
patients

5,95 3,59 9,76 1,44 6,86 3,70

General + 
Specialized
Medicine

6,29 4,37 12,72 0,95 4,67 11,70

ICU 5,7 9,95 18,3 2,16 6,08 1,13

Surgery 4,05 2,48 9,76 4,7 5,71 5,71

Internal
medicine 
alone

5 10,38 8,7 1,04 6,15 2,60

Tascini C et al., Variable incidence of candidemia in patients admitted to ICUs or medical wards of large tertiary-care Italian hospitals,

Clinical Microbiology and Infection (2015), http://dx.doi.org/10.1016/j.cmi.2015.05.019 



Target S. Anna School Pisa 2014 – Performance Lenght
of stay in Internal Medicine

Pisa
Udine



Target S. Anna School Pisa 2014 –



PICC and Candida



MES: Management e Sanità

Scuola Sant’Anna di Pisa







Indicatori

• Dove sono le sepsi?

• Le sepsi da MRSA?

• L sepsi da ESBL/AmpC?

• Le sepsi da KPC?

• Le sepsi da NDM?

• Siamo pronti?











Bambina leucemica Osp. Pausillipon Napoli



CPE

• Manca colistina

• Manca ceftazidime/avibactam

• Manca genotipo o fenotipo di resistenza



Caso clinico
• Paziente trapiantato in Toscana ad ottobre 2018

• Ictus post intervento con emi-sindrome sinistra 
(ricovero un mese in UTI)

• Due mesi in riabilitazione dimesso gennaio 2019

• Ricovero in un ospedale periferico a Napoli giugno 
2019 (PCT 70, GB 18.000, 91% neutrofili; Lattati 
3,5)

• Inizia meropenem edema delle labbra

• Trasferito al Cotugno con ciprofloxacina 200 mg x 2 
die (sulla lettera di dimissione di Pisa si dice 
colonizzato da KPC)



Caso clinico

• Telefonata ai colleghi rianimatori di Pisa per 
avere antibiogramma





Caso clinico

• Ceppo dalle feci fatto antibiogramma (lo 
considero assolutamente appropriato)

• Ma non si parla di genotipo o fenotipo

• NDM (epidemia area vasta toscana) o KPC o Oxa
48 (sarà utile per vaborbactam)?

• Non viene testato ceftazidime/avibactam?



Caso clinico

• Test rapido molecolare su feci: KPC

• Terapia con ceftazidime avibactam e fosfomicina

• PCT: 8 poi 5 in seconda e terza giornata



Screening per le 
carbapenemasi

• In un contesto di KPC lo screening per le 
carbapenemasi diventa fondamentale per la 
gestione delle epidemie e dei nuovi farmaci











137 General ICUs 
72,968 patients 

Valid data (see supplementary material) 
66,772 patients 

Pediatrics : 834 

Cardiosurgical patients: 689 

Admissions for palliation/organ donation: 216 

Re-admissions from ward : 2204 

Final selection 
62,829 patients 

Infected on admission  
13,542 patients 

Not infected on admission: 49,287 

Patients evaluated in the model  
13,292 patients 

Patients with missing covariates:  250 

Infected by CR-K 
234 patients 

Infected by ESBL-CS-K 
116 patients 

Infected by MS-K 
451 patients 

Figure 1. Flow chart of the study 

Anni 2012-2013

Solo infezioni

mono-microbiche









Ceftazidime avibactam sinergismo con meropenem e 
gentamicina

Microbiology lab Azienda Ospedaliera dei Colli, Naples Italy
43



In vitro activity of ceftazidime-avibactam 
against specific β-lactamases

Restricted-spectrum

β-lactamases
ESBLs AmpC Carbapenemases

Class A

(serine)

Class C

(serine)

e.g. CMY, 

LAT, FOX

Metallo

(MBL)
Serine

Class A Class D Class B

9 families:

KPC, IMI,

SME, NMC 

PER, GES, 

SFO, SFC, 

IBC 

2 families:

OXA, PSE

e.g. OXA-48

6 families:

NDM, VIM, 

IMP,

GIM, SIM,

SPM 

e.g. VIM-1, 

NDM-1

OthersOXA 
e.g. OXA-11,

-14, -15,

-16, -17

CTX-M
e.g. CTX-M-1, 

-3, -7

TEM,SHV
e.g. TEM-3, 

SHV-2

VEB, GES, PER

β-lactamases against 

which ceftazidime-

avibactam is active



Ehmann DE, et al. J Biol Chem 2013; 39: 27960-71
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Ceftazidime-avibactam Phase III 
clinical trial programme

Seven prospective, international, multicentre, 
randomised Phase III studies

Double-blind randomisation 
(1:1):
•CAZ 2000 mg + AVI 500 mg + 
metronidazole 500 mg IV q8h 
or
•MER 1000 mg IV + placebo 
q8h
Primary objective: 
•RECLAIM 1 and 2:
•Assess non-inferiority of CAZ-
AVI re: clinical cure at TOC visit 
in patients with ≥1 identified 
pathogen (mMITT populations)
•RECLAIM 3:
•Proportion of patients with 
clinical cure at TOC visit (CE 
populations)

Open-label randomisation 
(1:1) :
• CAZ 2000 mg + AVI 500 

mg + metronidazole 500 
mg q8h IV or

• Best available therapy
Primary objective:
Estimate per-patient clinical 
response to CAZ-AVI and 
best available therapy at 
TOC visit in cUTI and cIAI 
caused by CAZ-resistant 
Gram-negative pathogens

Double-blind randomisation 
(1:1) :
• CAZ 2000 mg + AVI 500 

mg q8h IV or
• DOR 500 mg + placebo 

q8h IV 
Primary objective: 
Assess non-inferiority of 
CAZ-AVI on co-primary 
endpoints in mMITT analysis 
set:
1) Resolution of UTI-

specific symptoms
2) Resolution/improvement 

of flank pain
3) Per-patient microbiol 

eradication and 
symptomatic resolution

Double-blind 
randomisation (1:1) :
• CAZ 2000 mg + AVI 500 

mg q8h IV or
• MER 1000 mg + placebo 

q8h IV 
Plus open-label empiric 
linezolid + aminoglycoside 
Primary objective: 
Assess non-inferiority of 
CAZ-AVI on clinical cure rate 
at TOC visit in cMITT and CE 
populations

AVI, avibactam; CAZ, ceftazidime; CE, clinically evaluable; cIAI, complicated intra-abdominal
infection; cMMIT, clinically modified intent-to-treat; cUTI, complicated urinary tract infection; DOR,
doripenem; IV, intravenous; MER, meropenem; mMITT, microbiological modified intent-to-treat;
q8h, every 8 h; TOC, test of cure; UTI, urinary tract infection; VAP, ventilator-associated pneumonia.

RECLAIM 1, 2 and 3:
Adults with cIAI 

REPRISE 
Adults with CAZ-resistant 

pathogens

REPROVE 
Adults with nosocomial 

pneumonia (including VAP)

RECAPTURE 1 and 2: 
Adults with cUTI (including 

acute pyelonephritis)

Zavicefta EMA EPAR. April 2016. Accessed Nov 2017                                         
( www.ema.europa.eu, ceftazidime-avibactam PI)

http://www.ema.europa.eu/


Sternbach N, et al. Efficacy and safety of Ceftazidime-Avibactam: a 

systematic review and meta-analysis.

J Antimicrob Chemother 2018; 73: 2021-9

Indications approved by EMA:

1. complicated UTI

2. complicated IAI

3. HAP or VAP

4. Infections due to aerobic Gram-negative organisms in 

patients with limited treatment options



• Roma 

• Milano

• Torino 

• Udine 

• Modena

• Pisa 

• Genova

• Bologna

• Palermo

• Napoli

• Pescara

• Perugia

• Verona

• Ferrara



Tumbarello M, Trecarichi EM, Corona A, De Rosa FG, Bassetti M, Mussini C, Menichetti F, Viscoli C, Campoli C, Venditti 
M, De Gasperi A, Mularoni A, Tascini C, Parruti G, Pallotto C, Sica S, Concia E, Cultrera R, De Pascale G, Capone A, 
Antinori S, Corcione S, Righi E, Losito AR, Digaetano M, Amadori F, Giacobbe DR, Ceccarelli G, Mazza E, Raffaelli F, 

Spanu T, Cauda R, Viale P.
Efficacy of Ceftazidime-Avibactam Salvage Therapy in Patients With Infections Caused by Klebsiella 

pneumoniae Carbapenemase–producing K. pneumoniae. Clin Infect Dis. 2018 Jun 9. doi: 10.1093/cid/ciy492. [Epub
ahead of print]

• METHODS: We retrospectively reviewed 138 cases of infections caused by Klebsiella 
pneumoniacarbapenemase-producing (KPC-Kp) in adults who received CAZ-AVI in 
compassionate-use programs in Italy. Case features and outcomes were analyzed, 
and survival was then specifically explored in the large subcohort whose infections 
were bacteremic.

• RESULTS:The 138 patients started CAZ-AVI salvage therapy after a first line treatment 
(median: 7 days) with other antimicrobials. CAZ-AVI was administered with at least
one other active antibiotic in 109 (78.9%) cases. Thirty days after infection onset, 47 
(34.1%) of the 138 patients had died. Thirty-day mortality among the 104 patients 
with bacteremic KPC-Kp infections was significantly lower than that of a matched
cohort whose KPC-Kp bacteremia had been treated with drugs other than CAZ-AVI 
(36.5% vs. 55.7%, p=0.005). Multivariate analysis of the 208 cases of KPC-Kp
bacteremia identified septic shock, neutropenia, Charlson comorbidity index >3, and 
recent mechanical ventilation as independent predictors of mortality, whereas receipt
of CAZ-AVI was the sole independent predictor of survival.

• CONCLUSIONS: CAZ-AVI appears to be a promising drug for treatment of severe KPC-

Kp infections, especially those involving bacteremia.



Apr 2016 – Dec 2017 



Thirty-day survival rates of CAZ-AVI treated bacteremic patients 
according to concomitant drugs used as combitation therapy or to 
CAZ-AVI monotherapy.



Percentages of 30 day survival in patients 
with BSI across treatment regimens
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13/22

59,1 %

6/27
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Kaplan-Meier survival analyses in the cohorts with 
KPC Kp bloodstream infections (BSIs)

after adjustment for 

the presence of septic 

shock at the start of 

salvage treatment 

P<0.001

P<0.001



Test EDTA positivo, boronico negativo: 
metallo enzima, no KPC

Laboratorio Microbiologia Azienda Ospedaliera dei Colli



Sinergismo cazavi ed aztreonam contro 
Klebsiella matallo-enzima

Laboratorio Microbiologia Azenda Ospedaliera dei Colli



Ceftazidime ed aztreonam da soli

Laboratorio Microbiologia Azienda Ospedaliera dei Colli



Aztreonam avibactam

• In fase di studio

• Fare scorte di aztreonam (in India)

XI Congresso nazionale ANIPIO - 2019





Cefiderocol incorporates features of other cephalosporin antibiotics, but is distinct from other 

beta-lactam antibiotics due to its beta-lactamase resistance and iron chelation1

Unique structure of cefiderocol

1. Ito A, et al. Antimicrob Agents Chemother 2016;60:7396–40; 2. Hancock RE, et al. J Chemother 1996;8 Suppl 2:31–6; 
3. Craig WA et al. Principles and Practice of Infectious Diseases (Eighth Edition) 2015; Chapter 21:278–292; 
4. Ito-Horiyama T, et al. Antimicrob Agents Chemother 2016;60:4384–6; 5. Ito A, et al. J Antimicrob Chemother 2016;71:670–7.
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• Provides additional 

stability against 

beta-lactamases4

• Binds to free iron5

Catechol moiety

• Enhances stability 

against beta-

lactamases

C-7 side chain3

• Facilitates penetration of 

the Gram-negative outer 

membrane

• Confers low affinity for 

beta-lactamases

C-3 side chain2

Ceftazidime Cefepime



Cefiderocol mechanism of action

1. Bush K, et al. Cold Spring Harb Perspect Med 2016;6:a025247; 2. Ito A, et al. J Antimicrob Chemother 2016;71:670–7; 
3. Ito A, et al. Antimicrob Agents Chemother 2016;60:7396–401; 4. Tsuji M, et al. Poster P0808 ECCMID 2016; Amsterdam, Netherlands.

•Cefiderocol is a beta-lactam antibiotic and 

therefore inhibits bacterial cell wall synthesis1

•Cefiderocol is highly resistant to hydrolysis by 

various types of carbapenemases2

•Trojan horse mechanism of entry into the 

bacterial cell circumvents efflux pump- and 

porin-mediated mechanisms of resistance3



Stability of cefiderocol against 
carbapenemases

Class B metallo-beta-lactamases

Class A serine beta-lactamase

Carbapenemase
a

b

6.3
Cefiderocol’s stability against 

carbapenemases enables it to 

overcome 

carbapenemase-mediated resistance

aSlight hydrolysis of cefiderocol by KPC-3 was observed, but was too weak for calculation of kcat; 
bHydrolysis observed, but kcat could not be determined because Km was too high.

kcat, catalyst rate constant; Ki, inhibitor constant; Km, Michaelis-Menten constant.

Ito-Horiyama T, et al, Antimicrob Agents Chemother 2016;60:4384–6.

Various carbapenemases show very limited in vitro activity 

against cefiderocol, showing that cefiderocol is highly stable 

against these enzymes



Cefiderocol in the context of newer BLIs

Antibiotic MIC50, mg/L MIC90, mg/L Resistant, %a

KPC positive

(n=75)

Cefiderocol 1 2

Ceftazidime/avibactam 1 4 4.0

Ceftolozane/tazobactam 64 >64 97.3

Colistin 1 >8 40.0

VIM positive

(n=27)

Cefiderocol 1 4

Ceftazidime/avibactam >64 >64 88.9

Ceftolozane/tazobactam >64 >64 100

Colistin 0.5 >8 18.5

NDM positive

(n=12)

Cefiderocol 4 8

Ceftazidime/avibactam >64 >64 100

Ceftolozane/tazobactam >64 >64 100

Colistin 0.5 >8 25.0

OXA-48-like 

positive

(n=32)

Cefiderocol 0.5 4

Ceftazidime/avibactam 1 4 9.4

Ceftolozane/tazobactam >64 >64 93.8

Colistin 0.5 >8 21.9

Kazmierczak KM, et al. Int J Antimicrob Agents 2019;53:177–84.



External in vitro study summary: MDR isolates from 
Italy

Cefiderocol was less active against FOX-7-producing K. pneumoniae (MIC 8 mg/L), NDM-5-producing E. coli (MIC >64 

mg/L), OXA-23-producing A. baumannii (MIC >64 mg/L) and PER-producing Aeromonas spp. (MIC >64 mg/L) 

Copi M, et al. Abstract submitted to ECCMID 2019



Summary of cefiderocol Phase 2 and 
Phase 3 studies

64

1. Portsmouth S, et al. Lancet Infect Dis 2018;18:1319–28. 2. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02714595. Accessed 
May, 10 2019. 3. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/record/NCT03032380. Accessed May, 10, 2019. 

Study NCT number Study design Study population Objectives 
Recruitment 

status

APEKS-cUTI

Phase 21

NCT0232180

0

Multicentre 

(multinational),

randomised, double-blind, 

parallel-group, active-

controlled, non-inferiority

cUTI patients with or 

without pyelonephritis, or 

patients with AUP who 

have a Gram-negative 

uropathogen likely to be 

susceptible to IPM

Efficacy and 

safety

Completed

CREDIBLE-CR

Phase 32

NCT0271459

5

Multicentre 

(multinational),

randomised, open-label, 

parallel-group, active-

controlled

Patients with 

HAP/VAP/HCAP, cUTI, or 

BSI/sepsis caused by a 

carbapenem-resistant 

Gram-negative pathogen

Efficacy and 

safety

Completed

APEKS-NP 

Phase 33

NCT0303238

0

Multicentre 

(multinational), 

randomised, 

double-blind, parallel-

group, active-controlled

Patients with

HAP/VAP/HCAP caused by 

Gram-negative pathogens

Efficacy and 

safety

Completed



Compassionate Use Programme: report of two
cases

CID 2019:68 (1 June) • BRIEF REPORT



P. aeruginosa MDR: MBL

Boron: Acido

boronico IMIE: EDTA +

Imipenem

IPM: imipenem

MEM: meropenem



P. aeruginosa MDR



Paziente di 12 anni

• LAM

• Neutropenia profonda e prolungata

• Sepsi da P. aeruginosa

• Ectima gangrenosa genitale e fascite della pelvi

• Fallimento di cazavi, aztreonam d amikacina

• Fallimento di cefiderocol, aztreonam e 
meropenem

• Decesso



Dove metto

Meropenem/

Vaborbactam? 

Cefiderocol?



Conclusioni

• Le regole della valutazione degli ospedali devono 
cambiare

• Bisogna curare lo staf sanitario e l’occupazione 
dei letti

• Terapie innovative per germi MDR

XI Congresso nazionale ANIPIO - 2019



empirical 

antimicrobial 

therapy

empirical 

antimicrobial 

therapy

empirical 

antimicrobial 

therapy

Diagnostic and Therapeutic 
approach in
critically ill patient with 
severe infection

Clinical 
parameters

Severity 
of 
sepsis 
syndrome

daily

monitoring

of dynamic

change of pct

targeted

antimicrobial 

therapy

rapid diagnostic test
•Mass spectometry (maldi-tof)

•Phenotypic & molecular methods

5h

personalized

antimicrobial 

therapy

sinergy 

test + tdm

24h

targeted 

antimicrobial 

therapy

targeted 

antimicrobial 

therapy

antimicrobial

stewardship

program

reduce 

antibiotic

duration

reduce 
H length of stay

Mortality

Pharmacy cost


