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REVERSE (pREVention and management tools for rEducing 
antibiotic Resistance in high prevalence SEttings) is a type 2 
intervention-implementation project in 24 acute care 
hospitals in the 4 European countries Greece, Italy, Romania 
and Spain with high prevalence of multidrug-resistant 
microorganisms.

Study Design
3 nested trials:
- Intervention Trial – stepped wedge cohort design with MDS, IPC and ABS measures
- Implementation Trial – 12 hospitals randomized to receive additional support from 

Implementation Scientists
- Cost effectiveness Trial – Analysis of cost effectiveness of REVERSE interventions and their 

implementation
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Transferability to LMIC

Change local practice

Create reference hospitals 

Results Conclusions
- CR-infection incidence is higher in Greece and 

Romania (Fig 1a)
- Other MRDO infection incidence is higher in Italy 

(Fig 1b)
- No inference as to the effectiveness of the 

intervention can be made despite downward 
trend 
- data is presented by quarter and not by time to 

intervention
- Most common infections differ by country: BSI 

(Greece), UTI (incl CLABSI) (Spain), VAP (Romania) 
(Fig 1e)
- Only microbiologically confirmed infections are included 

likely affecting this distribution
- Highest incidence in ICU wards (Fig 1f)
- REVERSE is a promising project to curb the rates 

of HAI due to MDROs
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Figure 1: a: Incidence of CR-HAI per 1000 
patient-days in all REVERSE hospitals and 
country average b: Incidence of HAIs due to 
other MDROs per 1000 patient-days in all 
REVERSE hospitals and country average, c: 
Incidence of HA-BSI per 1000 patient days in all 
REVERSE hospitals and country average, d: 
Proportion of total HAI incidence (per 1000 
patient days) caused by each MDRO, e: 
Proportion of infection type per quarter (Italy 
excluded), f: Incidence of MDRO infections (per 
1000 patient days) per ward in all REVERSE 
hospitals and per country 

REVERSE Outcomes

HAIs due to CRE, CRAB, CRPA HAI due to ESBL, MRSA, VRE; HA-BSI ; HA-CDI; LOS; mortality; ABHR use; Antimicrobial use; 
readmission 

ABS: Antimicrobial Stewardship; BSI: Bloodstream Infection; CABSI: Catheter Associated Bloodstream Infection; CAUTI: 
Catheter Associated urinary Tract Infection; CR: Carbapenem Resistant; CRAB: Carbapenem Resistant Acinetobacter 
baumanii; CRE: Carbapenem Resistant Enterobacterales; CRPA: Carbapenem Resistant Pseudomonas aeruginosa; 
EENT: Eye, Ear, Nose, and Throat Infections; ESBL: Extended Spectrum Beta-Lactamase producing Enterbacterales; GI: 
Gastrointestinal Infections; HAI: Healthcare Associated Infection; IPC: Infection Prevention and Control; LRTI: Lower 
Respiratory Tract Infection; MDRO: Multi-drug Resistant Organism; MDS: Microbiology and Diagnostic Stewardship; 
MRSA: Methicillin Resistant Staphylococcus aureus; SSI: Surgical site infection; SYS: Systemic Infection; UTI: Urinary 
Tract Infection; VAP: Ventilator Associated pneumonia; VRE: Vancomycin Resistant Enterococci
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