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Monza: un’esperienza vincente?  
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Sometimes, late in the  60’s, an authoritative American politician  declared ‘It’s 
time to close the books on infectious diseases, declare the war against pestilence 
won, and shift national resources to such chronic problems as cancer and heart 
disease’    

William H. Stewart, the Surgeon General 

  



GiViTI, Rapporto Progetto PROSAFE - Petalo INFEZIONI 2018 

POLMONITI NOSOCOMIALI ALL’INGRESSO IN ICU con microrganismi isolati: 779* 

n° isolati % su isolati tot n° MDR % su gruppo 

Numero totale di microrganismi isolati  1026 339 43.5 

Gram +  243 31.2   99 40.7 

Staphylococcus aureus [MRSA] 136 17.5 74 54.4 

Streptococcus pneumoniae [resistente alla penicillina] 41 5.3 4 9.8 

Gram -  503 64.6 257 51.1 

Pseudomonas aeruginosa [MDR CARBA-R] 132 16.9 37 28.0 

Klebsiella spp [ESBL/CARBA-R] 134 17.2 68/42 50.7/31.6 

Escherichia coli [ESBL/CARBA-R] 96 12.3 32/1 33.3/1.0 

Acinetobacter [CARBA-R] 87 11.2 73 83.9 

* Pazienti con polmonite all’ingresso in ICU provenienti da ospedale o altra TI (microrganismi isolati nel 57.8% dei casi) 

POLMONITI ALL’INGRESSO IN ICU (Dati GiViTI 2017) 

Quali patogeni? 



Le infezioni in Terapia Intensiva. Rapporto del progetto di sorveglianza del GiViTI, anno 2005  

CONFRONTO RESISTENZE 2005 - 2017 

Quali patogeni? 

GiViTI, Rapporto Progetto PROSAFE - Petalo INFEZIONI 2018 

POLMONITI NOSOCOMIALI 
ALL’INGRESSO IN ICU (2017) 

INFEZIONI DURANTE LA 
DEGENZA IN ICU (2005) 

% su isolati tot % MDR su gruppo % MDR su gruppo 

Totale microrganismi 43.5 26.8 

Gram +  31.2   40.7 

Staphylococcus aureus 17.5 54.4 [MRSA] 13.0 [MRSA] 

Gram -  64.6 51.1 

Pseudomonas aeruginosa 16.9 28.0 [MDR CARBA-R] 8.9 [MDR] 

Klebsiella spp 17.2 50.7/31.6 [ESBL/CARBA-R] 
6.0 [ESBL] 

Escherichia coli 12.3 33.3/1.0 [ESBL/CARBA-R] 

Acinetobacter 11.2 83.9 [CARBA-R] 2.7 [CARBA-R] 



Global challenges...the need for innovation 





Where we come from and who we are? 

Rossi M et al.  Pathogens and Immunity 2017 



Clone A 
 
 
Clone C 
 
 
Clone E 
 
 
Clone F/L 

Ricerca clinica in ambito epidemiologico 

Rossi M et al.  Pathogens and Immunity 2017 



Diffusione di KPC nei reparti di degenza 

Caso indice: 
Reparto di 
Geriatria  

Rapida diffusione 
a tutti i Reparti 
dell’Ospedale 

Rossi M et al.  Pathogens and Immunity 2017 



Where we come from and who we are? 

Rossi M et al.  Pathogens and Immunity 2017 



Network KPC study 

Rossi M et al.  ESCMID 2018 

Lombardy Region 

10.000.000 inhabitants  (16.5% of the Italian population) 

• Cohort study supported by the Italian Ministry of Health (RF-2011-02351728) 
• 15 participating hospitals from Lombardy region, North Italy 
• 8/15 800-bed public teaching institutions with about 25.000 admissions/year  



Network KPC study: study setting 

START END 

June 2016 May 2018 

Inclusion criteria:  
All KPC-Kp infected or colonized adult patients 

Expected Sample Size:  
About 1200 patients 

 
Enrollment period:  

10 – 24 consecutive months  
 

Rossi M et al.  ESCMID 2018 



KPC-Kp Infected and Colonized Patients 

KPC-Kp Infection 
 152; 30% 

KPC-Kp Colonization 
348; 70% 

KPC Infection

KPC Colonization

Patients enrolled from June 2016 to October 2017 

Rossi M et al.  ESCMID 2018 



Distribuzione di frequenza dei pazienti infetti per centro e 
mese di isolamento  



Distribuzione di frequenza dei pazienti colonizzati per 
centro e mese di isolamento  



Mortalità a 30 giorni nei pazienti con infezione da KPC-
Kp, colonizzati da KPC-Kp e pazienti non-KPC-Kp 

Rossi M et al.  ESCMID 2018 



Gastrointestinal colonization with multidrug-resistant Gram-negative bacteria during 
extracorporeal membrane oxygenation: effect on the risk of subsequent infections and impact on 
patient outcome 
Authors 
Giacomo Grasselli1,2, MD; Vittorio Scaravilli1, MD; Laura Alagna3, MD; Michela Bombino4, MD; 
Stefano De Falco2, MD, Alessandra Bandera2,3, MD; Chiara Abbruzzese1, MD; Nicolò Patroniti6, MD; 
Andrea Gori2,3, MD; Antonio Pesenti1,2, MD. 
 

Conclusions 
In patients undergoing ECMO for respiratory and/or circulatory failure, colonization by MDR G- 
bacteria is frequent and associated with more the tenfold odds for subsequent infection. Those 
infections are associated to an increased risk of death. 
 

Gastrointestinal colonization with multidrug-resistant Gram-negative bacteria during 
extracorporeal membrane oxygenation: effect on the risk of subsequent infections and impact on 
patient outcome
Authors
Giacomo Grasselli1,2, MD; Vittorio Scaravilli1, MD; Laura Alagna3, MD; Michela Bombino4, MD; 
Stefano De Falco2, MD, Alessandra Bandera2,3, MD; Chiara Abbruzzese1, MD; Nicolò Patroniti6, MD; 
Andrea Gori2,3, MD; Antonio Pesenti1,2, MD.

Conclusions
In patients undergoing ECMO for respiratory and/or circulatory failure, colonization by MDR G-
bacteria is frequent and associated with more the tenfold odds for subsequent infection. Those 
infections are associated to an increased risk of death.



Patients population flowchart 



Probability of being infection-free. Colonized patients vs 
non-colonized patients 
 





ICU length of stay: infected vs non-infected patients 



Probability of being infection-free 



Resistenze per giornate di degenza : E.coli 2013-2015 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Esterni 0-3 4-6 7-14 15-22 23-29 30-60

R
e

si
st

e
n

za
  %

  

Ceftaz

cipro

Pipera/Tazo

Merop



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Esterni 0-3 4-6 7-14 15-22 23-29 30-60

R
e

is
te

n
za

 (
%

) 

merope

Genta

ceftazi

Colistina

Resistenze per giornate di degenza: K.pneumoniae 2013-2015 



Resistenze per giornate di degenza: P. aeruginosa 2013-2015 
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“… in relative terms, we are the small 
creatures living in an enormous and complex 
ecosystem of microbes… “ 











New antibiotics agains carbapenem resistance  
Gram negatives 

Category      Current Status 

“Old” -lactam antibiotics combined with new -lactamase inhibitors 

Ceftazidime-avibactam     FDA-approved 

Imipenem-relebactam     FDA-approved 

Meropenem-vaborbactam    FDA-approved 

Aztreonam-avibactam                                                        Phase 3 trial 

 

New -lactam antibiotics 

Ceftolozane (combined with tazobactam)  FDA-approved  

Cefiderocol (S-649266)     Phase 3 trial 

 

Non--lactam antibiotics 

Plazomicin      FDA-approved 

Eravacycline      FDA-approved  

 

FDA = Food and Drug Administration; IDIQ = indefinite delivery/indefinite quantity 

 1 





Resistances to ceftazidime-avibactam have already 
emerged… 



What is the BEST Combination therapy? 

• It remains unclear whether ceftazidime-avibactam should 
be used as monotherapy or in combination for CRE  

• Expert opinion: Combination approach appears 
reasonable, especially in severe infections and to 
potentially prevent resistance development  

• Partners: 
• Colistin  

• Aminoglicosides (cUTI) 

• Fosfomicyn (HAP) 

• Tigecicline (cIAI) 

• Carbapenems 



Ceftolozane-tazobactam for CR-pseudomonas 

 

 

Munita JM et al Clin Infect Dis. (2017) 65:158–61. 



 

 

Diagram of mutations occurring in the ampR-ampC genomic region among resistant isolates.  
 



ASPECT-NP: ceftolozane-tazobactam for nosocomial 
pneumonia 



Wagenlehner FM et al Lancet. (2015) 385:1949–56.  

ASPECT-cUTI: Ceftolozane-tazobactam for cUTI 



Kaye KS et al.  JAMA. (2018) 319:788–99. 



• Phase 3, randomized, prospective, multicenter, multinational, open-label, active-
controlled trial of adults with infections due to CRE 

• Aim: to evaluate the efficacy/safety of meropenem–vaborbactam monotherapy 
versus best available therapy (BAT) for CRE 

• 27 hospital sites in 8 countries (Argentina, Brazil, Colombia, Greece, Israel, Italy, 
United Kingdom, United States) with known prevalence of KPC-producing CRE  

• November 2014 and June 2017 
 

MEROPENEM VABORBACTAM for CRE  

Wunderink RG et al. Infect Dis Ther. (2018) 



Resistances to meropenem-vaborbactam can develop 

Antimicrob Agents Chemother. (2017) 61:e01694–17. 

Rearrangement of the pKpQIL-like plasmid in strains KPM2163 and KPM2164. In KPM2163, an approximately 22-kb 
region of pKpQIL (nucleotides 7046 to 29059) was duplicated and inserted at nucleotide 2298 and nucleotide 
109761.  
 



(a) imipenem/cilasta- tin relebactam 250 mg versus imipenem placebo and (b) imipenem/cilastatin relebactam125 mg versus imipenem placebo.  
 



IMIPENEM RELEBACTAM (phase 3) 

Activity against 

o  Ambler class A β-lactamases (ESBL, KPC)  

o  Amber class C β-lactamases (AmpC)  

 

• The addition of relebactam improves the activity of imipenem against Pseudomonas  MIC 
reduced eightfold (different from mero-vabo) 

• But NOT against Acinetobacter, Stenotrophomonas and most anaerobes 

 

• Little is known about the potential for relebactam to select for resistance 

  

• Phase III clinical trials 
o CRE  
o HAP/VAP 





Eravacycline against A.baumanni 

Seifert et al. Int J Antimicrob Agents. (2018) 51:62–4.  



Eravacycline is suboptimal in cUTI 

• IGNITE II and III pooled data 



Lancet Infect Dis. 2018 Dec;18(12):1319-132 

Phase 2, multicentre, double-blind, parallel-group non-inferiority trial  
67 hospitals in 15 countries 
 



CEFIDEROCOL 

• Phase 3 

• Siderophore cephalosporin  unique mechanism of action! 

• Active against MDR Acinetobacter, MDR pseudomonas, CR-
Enterobacteriaceae,  S. maltophilia 

• More potent than meropenem and caz-avi 

• Promising option! 

• 2 g every 8 h (q8 h) using a 3-h infusion 



Antimicrobial and «Diagnostic» stewardship 

Nuovi strumenti diagnostici per: 
 

- diagnosi eziologica rapida del patogeno e del meccanismi di 
resistenza 

- stratificazione del paziente per gravità e prognosi 



Global challenges...the need for innovation 



Un approccio di studio innovativo 

Incidenza 

3/100.000 

abitanti 

Rossi M et al.  ESCMID 2018 



Next-Gen Sequencing Technologies  



Test rapidi per l’identificazione di CRE 

Geni che conferiscono resistenza 



Virulence factors 

ST n° strains wzi k-type     Virulence factors KPC  

37 2 14 K14 - -       - - - - - mrkABCD - KPC-3 

11 1 75   - - fyuA irp1 irp2 - - - - - mrkABCD ybtAEPQSTUX KPC-2 

101 5 137 K17 - - fyuA irp1 irp2 - - kFuABC - - mrkABCD ybtAEPQSTUX KPC-2 

101 13 137 K17 - - fyuA irp1 irp2 - - kFuABC - - mrkABCD ybtAEPQSTUX KPC-3 

149 3 62 K62 - - fyuA irp1 irp2 - - - - - mrkABCD ybtAEPQSTUX KPC-3 

258 24 29 (cps-1) K41 - - fyuA irp1   - - - - - mrkABCD ybtAEPQSTUX KPC-2 

258 2 154 (cps-2) - - - - - - - - - - - mrkABCD - KPC-3 

512 164 154 (cps-2) - - - - - - - - - - - mrkABCD - KPC-3 

868 5 154 (cps-2)   - - - - - - - - - - mrkABCD - KPC-3 

307 29 173 - - - fyuA irp1 - - - - - - mrkABCD ybtAEPQSTUX KPC-2 

307 12 173 - - - - - - - - - - - mrkABCD   KPC-2 

307 50 173 - - - fyuA irp1 - - - - - - mrkABCD ybtAEPQSTUX KPC-3 

395 4 2 K2 - - fyuA irp1 irp2 iucABCD iutA   - - mrkABCD ybtAEPQSTUX KPC-3 

1478 1 - - - - - - - - - kFuABC - - mrkABCD - KPC-3 

15 4 24 K24 - - fyuA irp1 irp2 - - kFuABC - - mrkABCD ybtAEPQSTUX KPC-3 

147 2 64 K14.K64 - - fyuA irp1 irp2 iucACD iutA - - - mrkABCD ybtAEPQSTUX KPC-2 

111 1 - - - - - - - - - - - - mrkABCD ybtAEPQSTUX KPC-2 

35 1 37 K22.37 - - - - - - - - kvgAS mceABCDF mrkABCD - KPC-2 

104 1 102 K31 allB allD fyuA irp1 irp2 - - - - - mrkABCD ybtAEPQSTUX KPC-3 

2502 1 137 K17 -   fyuA irp1 irp2 - - kFuABC - - mrkABCD ybtAEPQSTUX KPC-3 

1562 1 81 K81 - - - - - - - kFuABC - - mrkABCD - KPC-2 

 171 CC258 (87%)  was associated to cps-2 while 24 (12%) to cps-1 
  cps-1 associated to KPC-2 , cps-2 KPC-3    

 

 Of note that studies by WGS of KPC infected/colonized patients could contribute in better understanding  transmission of high-risk clones 
and the potential of virulence of cps and their ability to cause colonization and infection. 

Courtesy of Floriana Gona 



Impact of KPC-clones mortality of patients with KPC infection 

Rossi M et al.  Pathogens and Immunity 2017 



Nuovi strumenti diagnostici: Host gene expression 
 

Goh C et al., Lancet Respir Med 2017  



Scicluna BP et al., Lancet Respir Med 2017  

- A 140-gene expression signature reliably stratified patients 

with sepsis to the four endotypes (Mars 1-4), one of which 

(Mars1) was consistently significantly associated with 

acute (28-day) and late (1-year) mortality  

- The four endotypes could not be predicted by demographic 

or clinical covariates. The blood transcriptomes of these 

four endotypes had distinct host response signatures, 

including endotypes attuned to immunosuppression, 

hyperinflammation, or adaptive immune functions  

Nuovi strumenti diagnostici: Host gene expression 
 



Infettivologo da considerarsi come valore aggiunto? 



Ricerca e sviluppo dei farmaci:  
un processo lungo, complesso e molto costoso 



Time From Antibiotic Approval or Introduction  

to Detection of Resistance in Clinical Samples 

JAMA 2016;316:1193-1204 

INAPPROPRIATE ANTIBIOTIC PRESCRIBING AND SALES 
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Donskey DJ et al., NEJM 2009 

After the worker's hand had been cleaned with alcohol foam, another hand 

imprint was obtained, and the resulting culture was negative for MRSA   


