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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: 

- Astra
- Merck
- Pfizer
- Astellas
- Angelini
- Gilead
- Novartis.
- Biomeriex
- Thermofischer
- Zambon
- Avir Pharma
- Shionogi
- Menarini



Epatite acuta B sottoposta a OLT

• Paziente migliora emocolture negative

• 10 luglio 2021, relaparotomia, revisione ferita chirurgica, evacuazione 
ematoma sottocutaneo, biopsie epatiche

• Rigetto acuto trattato con tre boli di steroide

• Replica di CMV trattato con valgancilovir

• Continua terapia antimicrobica fino al 13 luglio 2021

• 14 luglio 2021 isolamento di NDM da liquido di drenaggio cefiderocol
>256 mg/L



Liquido di drenaggio addominale  del 14 luglio 2021



Decorso

• Terapia con cefiderocol, tigeciclina dal 16 luglio fino al 16 agosto

• Paziente migliora come indici di flogosi e clinica

• 5 agosto 2021stenosi arteria epatica con angioplastica e stent senza 
successo , stenosi e ipoperfusione del graft

• Isolamento di NDM da drenaggio addominale del 3 agosto e ferita 
chirurgica  del 16 agosto

• 21 agosto febbre, PCT 20, emocolture positive TAC addome lesione 
ascessuale del fegato



TAC addome



Decorso

• Terapia ceftazidime avibactam 2,5 g ogni 8 ore in infusione continua

• Aztreonam 2 g ogni 6 ore infusione continua

• Tigeciclina 100 mg x 2 die

• Anidulafungina dose standard

• Paziente inserito in lista per ri-trapianto (discussione sul rischio di 
futilità)



Emocoltura 22 agosto Klebsiella NDM



Klebsiella NDM, resistente cefiderocol
Sinergismo aztreonam cazavi: MIC in associazione del cazavi 1,5 mg/L



Paziente con NDM



Meropenem vaborbactm ed aztreonam



Ceppi inviati a Firenze

• Sequenza: NDM 1, ST type 147

• MIC con metodo di riferimento

• Ceppo Urine 28 giugno Cefiderocol MIC 8 mg/L

• Ceppo liquido peritoneale 3 luglio Cefiderocol MIC 32 mg/L

• Ceppo drenaggio 3 luglio Cefiderocol MIC 0,125 mg/L

• Ceppo Ferita 16 agosto Cefiderocol MIC 64 mg/L

• Ceppo emocoltura 22 agosto Cefidrocol MIC 128 mg/L



Paziente con NDM

• Risoluzione della sepsi

• Ritrapianto in due tempi 9 e 10 settembre 2021, con grave 
coagulopatia

• Esce dalla sala con 13 di PCT 

• Sostituzione (11 settembre 2021) della terapia antibiotica con 
meropenem/vaborbactam ed aztreonam più tigeciclina

• PCT in calo ad 1

• TDM meropenem





colonizzazione

• Colonizzazione da K. Pneumoniae Oxa-48





Meropenem vaborbactam

• Come impatta sul microbioma?















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/


Tumbarello et al CID 2021



• Meropenem at clinically achievable concentrations was 
bactericidal against ceftazidime-avibactam-resistant K 
pneumoniae in vitro, and it eradicated isolate 4-C from our 
patient’s bloodstream. 

• However, meropenem resistance has emerged in 
ceftazidime-avibactam-resistant isolates from our patients 
during in vitro passage at subinhibitory meropenem 
concentrations.



EUCAST clinical breakpoint: Enterobacterales





Supplementary S1. Antimicrobial susceptibility results for clinical isolates described in this study      

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 

Supplementary S1. Antimicrobial susceptibility results for clinical isolates described in this study      

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 
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1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 
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1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 

Supplementary S1. Antimicrobial susceptibility results for clinical isolates described in this study      

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 

Supplementary S1. Antimicrobial susceptibility results for clinical isolates described in this study      

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 For patients 1, 2, 9, 11, 13, 15, 25, and 26 two isolates were available for the study: before and after treatment with CZA; 
2 CZA, ceftazidime/avibactam; ETP, ertapenem; IPM, imipenem; MEM, meropenem; GEN, gentamicin; COL, colistin;  

TGC, tigecycline. S, susceptible; R, resistant; I, intermediate. 

 

 

 

 

Patient1 Strain Sample KPC variant  
Antibiotic MIC values (mg/L)2 

CZA ETP IPM MEM GEN COL TGC 

P-1 
KP-1S Blood KPC-3 2, S >8, R ≥32, R >32, R 4, I 0.5, S 0.25, S 

KP-2R Blood KPC-46 32, R >8, R 0.5, S 2, S 4, I 0.5, S 0.25, S 

P-2 
KP-3S Brain abscess KPC-3 1, S 2, R 4, I 3, I 4, I 0.5, S 0.25, S 

KP-4R Blood KPC-31  64, R 0.25, S 0.19, S 0.094, S >4, R 0.5, S 0.25, S 

P-3 KP-5R Blood KPC-39  12, R >8, R ≥32, R >32, R >4, R 0.25, S 0.75, S 

P-4 KP-6R Blood KPC-3 16, R ≥32, R ≥32, R ≥256, R 2, S 0.5, S 0.25, S 

P-5 KP-7R Urine KPC-3 12, R >32, R 12, R 64, R 2, S 32, R 0.5, S 

P-6 KP-8R Blood KPC-29 48, R ≥32, R 24, R 24, R 2, S 32, R 0.5, S 

P-7  KP-9R Urine KPC-3 32, R ≥32, R ≥32, R >32, R >4, R 32, R 0.19, S 

P-8  KP-10R Rectal swab KPC-29 128, R >32, R 16, R 24, R 2, S 16, R 1, S 

P-9 
KP-11S Bile KPC-3 1, S >8, R ≥32, R >32, R 4, I 0.25, S 1, S 

KP-12R Blood KPC-62 64, R 8, R 0.5, S 1.5, S 2, S 0.25, S 0.5, S 

P-10 KP-13R Rectal swab KPC-46 32, R 4, R 0.38, S 1, S >4, R 0.5, S 0.75, S 

P-11 
KP-14S Rectal swab KPC-3 2, S 4, R 3, I 3, I 4, I 0.25, S 1, S 

KP-15R Rectal swab KPC-53 12, R 1, R 2, S 0.5, S 2, S 0.25, S 0.5, S 

P-12 KP-16R Rectal swab KPC-31  ≥256, R 8, R 0.38, S 1.5, S 2, S 0.5, S 1, S 

P-13 
KP-17S Blood KPC-3 3, S ≥32, R 16, R 32, R 0.5, S 0.5, S 0.38, S 

KP-18R Blood KPC-62 16, R 4, R 1, S 1, S 0.5, S 0.5, S 0.38, S 

P-14 KP-19R Rectal swab KPC-63 12, R 0.25, S 0.25, S 2, S >4, R 0.5, S 1, S 

P-15 
KP-20S Blood KPC-3 2, S ≥32, R 16, R 32, R 2, S 8, R 0.38, S 

KP-21R Rectal swab KPC-39  32, R 1.5, R 4, I 6, I 2, S 8, R 0.38, S 

P-16 KP-22R Rectal swab KPC-31  64, R 12, R 2, S 0.5, S >4, R 0.5, S 1, S 

P-17 KP-23R Sputum KPC-31  64, R 0.25, S 0.38, S 1.5, S 0.5, S 0.5, S 1, S 

P-18 KP-24R Urine KPC-3 16, R ≥32, R ≥32, R >32, R 2, S 0.5, S 0.25, S 

P-19 KP-25R Urine KPC-8 24, R 8, R 4, I 12, R 2, S 0.25, S 1, S 

P-20 KP-26R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.5, S 0.25, S 

P-21 KP-27R Rectal swab KPC-29 ≥256, R ≥32, R 16, R 12, R 2, S 0.25, S 1, S 

P-22 KP-28R Rectal swab KPC-29  64, R 4, R 8,  R 12, R >4, R 0.25, S 1, S 

P-23 KP-29R Rectal swab KPC-29  32, R 4, R 8,  R 12, R >4, R 0.5, S 0.25, S 

P-24 KP-30R Bile KPC-53 32, R 1, R 2, S 3, I >4, R 2, I 0.25, S 

P-25 
KP-31S Sputum KPC-3 2, S ≥32, R 12, R 4, I 2, S 0.5, S 1, S 

KP-32R Rectal swab KPC-64 >256, R 8, R 2, S 0.19, S 1, S 0.5, S 1, S 

P-26 
KP-33S Blood KPC-3 4, S ≥32, R 8, R 4, I 2, S 0.5, S 1, S 

KP-34R Rectal swab KPC-31  ≥256, R 8, R 0.5, S 1.5, S 2, S 0.25, S 1, S 

P-27 KP-35R Urine KPC-3 16, R ≥32, R ≥32, R 96, R 2, S 0.5, S 1, S 

P-28 KP-36R Rectal swab KPC-46 32, R 4, R 1, S 2, S >4, R 0.5, S 1, S 

P-29 KP-37R Blood KPC-31  96, R 0.25, S 1, S 0.19, S >8, R 0.5, S 1, S 

P-30 KP-38R Rectal swab KPC-65 ≥256, R 4, R 0.5, S 2, S 1, S 0.5, S 0.5, S 

P-31 KP-39R Rectal swab KPC-28 ≥256, R 4, R 0.5, S 1.5, S >4, R 0.5, S 0.5, S 



Test EDTA positivo, boronico negativo: metallo 
enzima, no KPC
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Sinergismo ceftazidime/avibactam ed aztreonam contro Klebsiella 
matallo-enzima (meropenem/vaborbactam?)
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Ceftazidime ed aztreonam da soli

Laboratorio Microbiologia Azienda Ospedaliera dei Colli



NDM





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 

syndrom

e

Daily monitoring

of dynamic

change of pct and 

pro-ADM

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



Conclusioni

• Il laboratorio di microbiologia e farmacologia deve essere portato al 
letto del malato


