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DISCLOSURE 

In qualità di RELATORE, ai sensi dell’art.76 sul Conflitto di Interessi dell’Accordo

Stato-Regioni del 2 febbraio 2017, dichiaro che negli ultimi due anni ho avuto i

seguenti rapporti di finanziamento con soggetti portatori di interessi commerciali in

campo sanitario:

Pfizer, MSD, Roche, ImmuneMed, Tillots, Ferring, Becton & Dickinson

Dichiaro, inoltre, che i contenuti formativi esposti sono indipendenti da interessi

commerciali.



Carbapenem Resistance and Mortality in Institutionalized 
Elderly With Urinary Infection

Marinosci F et al. J Am Med Dir Assoc 2013;14(7):513-7.

✓ This cohort study of 196 patients with UTI confirmed 
by a positive urine culture was conducted in a nursing 
home in Italy. Data on 6-month mortality was 
obtained by nursing home records and confirmed by 
death certificates

✓ Carbapenem resistance was found in 39/196 (20%) 
patients. After adjusting for potential confounders, 
carbapenem resistance was associated in Cox 
regression modeling with 6-month mortality (relative 
risk = 2.79; 95% confidence interval = 1.17-6.70; P = 
.021).



Mulder M et al. J Antimicrob Chemother 2017; 72: 281–289

Urinary cultures of UTIs caused by E. coli were collected from 
participants in the Rotterdam Study, a prospective cohort study in an 
elderly population, and analysed for susceptibility to ciprofloxacin.

✓ Ciprofloxacin resistance in 1080 E. coli isolates was 10.2%. 

✓ Multivariate analysis showed that higher age (OR 1.03; 95% CI 1.00–1.05) 
and use of two (OR 5.89; 95% CI 3.45–10.03) and three or more (OR 3.38; 
95% CI 1.92–5.97) prescriptions of fluoroquinolones were associated with 
ciprofloxacin resistance, while no association between fluoroquinolone use 
more than 1 year before culture and ciprofloxacin resistance could be 
demonstrated.

✓ Furthermore, a high intake of pork (OR 3.68; 95% CI 1.36–9.99) and chicken
(OR 2.72; 95% CI 1.08–6.85) and concomitant prescription of calcium 
supplements (OR 2.51; 95% CI 1.20–5.22) and proton pump inhibitors (OR 
2.04; 95% CI 1.18–3.51) were associated with ciprofloxacin resistance



Zhang M et al. Antibiotics (Basel) 2022;11(7):953.

✓ An observational study of a 921-elderly cohort was examined at 
health checkup for intestinal ESBL-PE carriage at a tertiary 
medical center. 

✓ The prevalence and risk factors of intestinal ESBL-PE carriage, 
especially antimicrobial use in the preceding 9 months, were 
studied.

✓ The prevalence of intestinal ESBL-PE carriage was 53.3% 
(491/921) in community-dwelling elderly people. A total of 542 
ESBL-producing isolates, including E. coli (n = 484) and K. 
pneumoniae (n = 58), were obtained



Zhang M et al. Antibiotics (Basel) 2022;11(7):953.



Zhang M et al. Antibiotics (Basel) 2022;11(7):953.

✓ Prior use of second generation cephalosporins (p = 0.001), third generation 
cephalosporins (p < 0.001), fluoroquinolones (p < 0.001), and macrolides (p 
= 0.013) increased the risk of intestinal ESBL-PE carriage. 

✓ Treatment with third generation cephalosporins had the most prominent 
effect (RR = 2.557).



Qin J et al. Infect Drug Resist 2022;15:2301-2314.

✓ A retrospective study of 600 elderly inpatients infected with P. 
aeruginosa was conducted at Yueyang Hospital of Integrated Traditional 
Chinese and Western Medicine from January 1st 2018 to December 31st 
2020. 

✓ All 155 patients with CRPA infection were designated as a case group. 
Patients with carbapenem-susceptible Pseudomonas aeruginosa (CSPA) 
were randomly selected from remaining 445 cases in a 1:1 ratio to case 
group as a control group.



Qin J et al. Infect Drug Resist 2022;15:2301-2314.

In a multivariate conditional logistic regression analysis, significant risk 
factors related to CRPA infection included:

✓ age 75–84 years (odds ratio [OR]=0.458, 95% CI: 0.263–0.800, 
P=0.006), 

✓ cerebrovascular disease (OR=3.517, 95% CI: 2.054–6.021, P<0.001), 
✓ foley catheter (OR=2.073, 95% CI: 1.135–3.784, P=0.018), 
✓ length of hospital stay ≥ 14 days (OR=1.980, 95% CI: 1.154–3.399, 

P=0.013), 
✓ Albumin < 35 g/L (OR=2.049, 95% CI: 1.121–3.746, P=0.020), 
✓ previous antibiotic exposure to carbapenems (OR=7.022, 95% 

CI:1.861–26.493, P=0.004), 
✓ previous antibiotic exposure to third- or fourth-generation 

cephalosporins (OR=12.649; 95% CI: 2.473–64.690, P=0.002)



Qin J et al. Infect Drug Resist 2022;15:2301-2314.

Clinical Outcomes and Risk Factors for Mortality Among Patients with 
CRPA Infection

Of the 155 patients with CRPA infections, 26 (16.8%) patients were no-
survived. 

Multivariate logistic regression analysis showed that patients 

✓ with receiving mechanical ventilation (OR=3.671, 95% CI: 1.424–9.467, 
P=0.007) and 

✓ neutrophil percentage > 80% (OR=2.908, 95% CI: 1.151–7.343, 
P=0.024) 

remained independent risk factors which associated with worse clinical 
outcomes



Chen Y et al. BMC Geriatr 2022;22(1):573.

Retrospective cohort study, enrolling 252 inpatients aged ≥ 65 years 
with BSI caused by KP from January 2011 to December 2020 in China

✓ Among the 252 BSI patients, there were 29 patients (11.5%) 
caused by CRKP and 223 patients (88.5%) by carbapenem-
susceptible KP (CSKP). 

✓ The overall 28-day mortality rate of elderly patients with a KP 
BSI episode was 10.7% (27/252), of which CRKP BSI patients 
(14 / 29, 48.3%) were significantly higher than CSKP patients 
(13 / 223, 5.83%) (P < 0.001). 



Chen Y et al. BMC Geriatr 2022;22(1):573.

✓ Hypertension (OR: 13.789, [95% CI: 3.883–48.969], P < 0.001), 
exposure to carbapenems (OR: 8.073, [95% CI:2.066–31.537], 
P = 0.003), and ICU stay (OR: 11.180, [95% CI: 2.663–46.933], P 
= 0.001) were found to be associated with the development of 
CRKP BSI in elderly patients. 

✓ A multivariate analysis showed that isolation of CRKP (OR 
2.881, 95% CI 1.228–6.756, P = 0.015) and KP isolated in ICU 
(OR 11.731, 95% CI 4.226–32.563, P < 0.001) were 
independent risk factors for 28-day mortality of KP BSI.



Deelen JWT et al. Clin Infect Dis 2021;73(11):e4475-e4483.

In 33 hospitals in 13 countries we prospectively enrolled 200 patients per 
hospital in whom blood cultures were obtained and intravenous antibiotics 
with coverage for Enterobacterales were empirically started.



✓ 4650 CO infection episodes were included and the 
prevalence of 3GC-R-BSI was 2.1% (n = 97). 

✓ IAT occurred in 69 of 97 (71.1%) 3GC-R-BSI and UCU 
in 398 of 4553 non–3GC-R-BSI patients (8.7%). 

✓ The prediction rule potentially reduced IAT to 62% 
(60/97) while keeping UCU comparable at 8.4% or 
could reduce UCU to 6.3% (287/4553) while 
keeping IAT equal. 

Deelen JWT et al. Clin Infect Dis 2021;73(11):e4475-e4483.



Collins CD et al. Open Forum Infect Dis 2021;8(3):ofab056.

✓ Antimicrobial stewardship program surveillance at their hospital 
is supplemented by an internally developed surveillance 
database. 

✓ In 2013, the database incorporated a validated, internally 
developed, prediction rule for patient mortality within 30 days of 
hospital admission. 

✓ This study describes the impact of an expanded ASP review in 
patients at the highest risk for mortality.



Collins CD et al. Open Forum Infect Dis 2021;8(3):ofab056.



Collins CD et al. Open Forum Infect Dis 2021;8(3):ofab056.

A total of 3282 and 5456 patients were included in the historical 
and intervention groups, respectively. 

There were significant reductions in 
▪ median antimicrobial duration (5 vs 4 days; P < .001), 
▪ antimicrobial days of therapy (8 vs 7; P < .001), 
▪ antimicrobial cost ($96 vs $85; P = .003), 
▪ length of stay (LOS) (6 vs 5 days; P < .001), 
▪ intensive care unit (ICU) LOS (3 vs 2 days; P < .001),
▪ total hospital cost ($10 946 vs $9119; P < .001), 
▪ healthcare facility-onset vancomycin-resistant Enterococcus (HO-

VRE) incidence (1.3% vs 0.3%; P ≤ .001), and 
▪ HO-VRE infections (0.6% vs 0.2%; P = .018) 
in the intervention cohort.



Collins CD et al. Open Forum Infect Dis 2021;8(3):ofab056.



Collins CD et al. Open Forum Infect Dis 2021;8(3):ofab056.



Van de Bosch CM et al. Clin Microbiol Infect 2016; 22:888.e1– 888.e9



Plachouras D et al. Euro Surveill. 2018 Nov;23(46)



What is antimicrobial stewardship?

• A strategy, a coherent set of actions designed to 

use antimicrobial responsibly.

• Responsible use: it should be defined and 

translated into context- and time-specific actions

Dyar OJ et al. Clin Microb Infection 2017







Dyar OJ et al. Clin Microb Infection 2017



Lancet Infect Dis 2017;17(9):990-1001.



Lancet Infect Dis 2017;17(9):990-1001.
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