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TEN GOLDEN RULES FOR OPTIMAL ANTIBIOTIC USE IN HOSPITAL SETTINGS:
THE WARNING CALL TO ACTION

Worldwide Antimicrobial Resistance National/International Network Group (WARNING) Collaborators
World J Emerg Surg 2023 Oct 16; 18(1):50. doi: 10.1186/s13017-023-00518-3

SELECTING THE MOST APPROPRIATE ANTIBIOTIC(S) FOR A SPECIFIC PATIENT



1° PK/PD PILL



DOSING ADJUSTMENTS OF NOVEL BL AND/OR BL/BLIS IN RENAL PATIENTS RETRIEVED FROM SUMMARY OF PRODUCT CHARACTERISTICS AND PIVOTAL TRIALS

Gatti M and Pea F. Expert Rev Clin Pharmacol 2021 May;14(5):583-599



‘PARADIGM SHIFT IN THE CONCEPT OF DESIRED PK/PD TARGET ATTAINMENT WITH BETA-LACTAMS

Gatti M and Pea F. Expert Rev Anti Infect Ther 2023 Jan 31: 1-18



‘PARADIGM SHIFT IN THE CONCEPT OF DESIRED PK/PD TARGET ATTAINMENT WITH BETA-LACTAMS

Gatti M and Pea F. Expert Rev Anti Infect Ther 2023 Jan 31: 1-18



DESCRIPTION OF PK/PD CEFIDEROCOL TARGET ATTAINMENT (EXPRESSED AS FCMIN/MIC RATIO) ANDMICROBIOLOGICAL OUTCOME

A DESCRIPTIVE CASE SERIES OF PK/PD TARGET ATTAINMENT AND MICROBIOLOGICAL 
OUTCOME IN CRITICALLY ILL PATIENTS WITH DOCUMENTED SEVERE 

XDR Acinetobacter baumannii BSI AND/OR VAP TREATED WITH CEFIDEROCOL
Gatti M, Bartoletti M, Cojutti PG, Gaibani P, Conti M, Giannella M, Viale P, Pea F

 J Glob Antimicrob Resist 2021 Oct 25:S2213-7165(21)00229-0
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COMPARISON OF CEFTOLOZANE/TAZOBACTAM INFUSION REGIMENS IN A
HOLLOW-FIBER INFECTION MODEL AGAINST XDR P. aeruginosa ISOLATES

Montero MM et al. Microbiol Spectr 2022 Jun 29; 10(3):e0089222. doi: 10.1128/spectrum.00892-22

OBSERVED VERSUS PREDICTED ANTIBIOTIC CONCENTRATIONS ACHIEVED IN EACH HFIM MODEL 



COMPARISON OF CEFTOLOZANE/TAZOBACTAM INFUSION REGIMENS IN A
HOLLOW-FIBER INFECTION MODEL AGAINST XDR P. aeruginosa ISOLATES

Montero MM et al. Microbiol Spectr 2022 Jun 29; 10(3):e0089222. doi: 10.1128/spectrum.00892-22

MEAN OVERALL REDUCTION IN NUMBER OF BACTERIAL COLONIES GROWN WITH ALTERNATIVE C/T INFUSION REGIMENS 
FOR EACH ST175 ISOLATE

C/T (MIC = 2 mg/L) C/T (MIC = 8 mg/L) C/T (MIC = 16 mg/L)

Css =47.29 ± 5.43 mg/L 



COMPARISON OF CEFTOLOZANE/TAZOBACTAM INFUSION REGIMENS IN A
HOLLOW-FIBER INFECTION MODEL AGAINST XDR P. aeruginosa ISOLATES

Montero MM et al. Microbiol Spectr 2022 Jun 29; 10(3):e0089222. doi: 10.1128/spectrum.00892-22

• Given its time-dependent behavior, C/T continuous infusion can improve exposure and 

therefore the pharmacokinetic/pharmacodynamic target attainment

• We demonstrated that C/T in continuous infusion achieved the largest reduction in bacterial 

density in the overall treatment arms for both susceptible and resistant isolates

• It was also the only regimen with bactericidal activity against all three isolates

IMPORTANCE
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CI ADMINISTRATION IS VALUABLE FOR BETA-LACTAMS



2° PK/PD PILL



FRACTIONAL CHANGE IN SERUM CREATININE RELATIVE TO BASELINE 
THROUGH THE FIRST 4 DAYS OF ADMISSION (N = 18,650)

PATIENTS WITH AKI ON ADMISSION,ALL PATIENTS, 

PATIENTS WITH TRANSIENT AKI PATIENTS WITH PERSISTENT AKI 

RENAL DOSING OF ANTIBIOTICS: ARE WE JUMPING THE GUN?
Crass RL et al. Clin Infect Dis 2019 Apr; 68: 1596-1602

• Using a clinical database, we identify 

AKI on admission in a substantial 

proportion of patients with pneumonia 

(27.1%), intra-abdominal (19.5%), 

urinary tract (20.0%), or skin and skin 

structure infections (9.7%) that 

resolved by 48 hours in 57.2% of cases. 



WEIGHING THE ODDS: NOVEL Β-LACTAM/Β-LACTAMASE INHIBITOR USE 
IN HOSPITAL-ACQUIRED AND VENTILATOR-ASSOCIATED P. aeruginosa PNEUMONIA 

FOR PATIENTS WHO ARE MORBIDLY OBESE 
Kunz Coyne AJ et al. Open Forum Infect Dis 2023 Aug 28; 10(9): ofad454

PATIENTS CHARACTERISTICS AND TREATMENT

• 285 patients with HABP (61.4%) and/or VABP (56.1%) were enrolled (morbidly obese, n = 95; non–

morbidly obese, n = 190)

• Ceftolozane/tazobactam 170 (59.6%), Ceftazidime/avibactam 73 (25.6%), Meropenem/vaborbactam 42

(14.7%)

MULTIVARIABLE LOGISTIC REGRESSION MODEL OF PREDICTORS FOR PRESUMED TREATMENT FAILURE
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DO NOT REDUCE BETA-LACTAM DOSAGES IN THE FIRST 48H
IN PATIENTS WITH SEPSIS-RELATED AKI



3° PK/PD PILL



Gatti M and Pea F. Clin Pharmacokinet 2021 Oct; 60(10): 1271-1289

‘PATIENT-CENTRED’ APPROACH FOR DOSING ADJUSTMENT OF NOVEL ANTIBIOTICS
IN CRITICALLY ILL PATIENTS DURING CONTINUOUS RENAL REPLACEMENT THERAPY



KEY FINDINGS

• A loading dose of 2.5 g over 2h was shown to grant initial adequate concentrations but the 

subsequent maintenance doses by CI should depend on the RRT dose and on the residual renal 

function of the patient, and should be hopefully TDM-guided

• In centers where real-time TDM is unfeasible, we believe that, by taking into account that in our 

case series the joint PK/PD targets were even more than optimal during the 2.5 q8h CI dosing 

regimen, a maintenance dosing regimen of 1.25 g q8h CI could be a valuable approach for 

ensuring optimal joint PK/PD targets against susceptible pathogens with an MIC value for 

ceftazidime-avibactam up to the EUCAST clinical breakpoint of 8 mg/L

A DESCRIPTIVE PK/PD ANALYSIS OF CONTINUOUS INFUSION CEFTAZIDIME-AVIBACTAM 
FOR TREATING DTR GRAM-NEGATIVE INFECTIONS 

IN A CASE SERIES OF CRITICALLY ILL PATIENTS UNDERGOING CVVHDF
Gatti M, Rinaldi M, Gaibani P, Siniscalchi A, Tonetti T, Giannella M, Viale P, Pea F

J Crit Care 2023 Apr 12; 76: 154301



MEROPENEM DOSING ECPA PROVIDED IN OUR STUDY

REAL-TIME TDM-BASED EXPERT CLINICAL PHARMACOLOGICAL ADVICE PROGRAM FOR ATTAINING 
AGGRESSIVE PK/PD TARGET OF CONTINUOUS INFUSION MEROPENEM IN THE TREATMENT OF 
CRITICALLY ILL PATIENTS  WITH DOCUMENTED GRAM- INFECTIONS UNDERGOING CVVHDF

Gatti M, Rinaldi M, Tonetti T, Siniscalchi A, Viale P, Pea F
Antibiotics 2023, 12, 1524. https://doi.org/10.3390/antibiotics12101524
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DO NOT REDUCE TOO MUCH BETA-LACTAM DOSAGES 
IN PATIENTS UNDERGOING HIGH-FLUX CVVHDF AND HAVING RRF
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LINEZOLID POPULATION PHARMACOKINETICS TO IMPROVE DOSING IN 
CARDIOSURGICAL PATIENTS: FACTORING A NEW DRUG-DRUG INTERACTION PATHWAY. 

Pai MP, Cojutti PG, Gerussi V, Della Siega P, Tascini C, Pea F. Clin Infect Dis. 2023 Apr 3; 76(7): 1173-1179
DEMOGRAPHICS AND CLINICAL CHARACTERISTICS (N = 150)



LINEZOLID POPULATION PHARMACOKINETICS TO IMPROVE DOSING IN 
CARDIOSURGICAL PATIENTS: FACTORING A NEW DRUG-DRUG INTERACTION PATHWAY. 

Pai MP, Cojutti PG, Gerussi V, Della Siega P, Tascini C, Pea F. Clin Infect Dis. 2023 Apr 3; 76(7): 1173-1179
STACKED BAR GRAPH OF THE PROBABILITY OF TROUGH CONCENTRATIONS BEING IN THE TOXIC RANGE (>8 MG/L), SUBTHERAPEUTIC (<2 MG/L), OR WITHIN RANGE (2–8 

MG/L) BY ESTIMATED GLOMERULAR FILTRATION RATE (IN COLUMN) AND DOSAGE REGIMEN (IN ROW) OVER THE NUMBER OF INTERACTING MEDICATIONS (X-AXIS).



LINEZOLID POPULATION PHARMACOKINETICS TO IMPROVE DOSING IN 
CARDIOSURGICAL PATIENTS: FACTORING A NEW DRUG-DRUG INTERACTION PATHWAY. 

Pai MP, Cojutti PG, Gerussi V, Della Siega P, Tascini C, Pea F. Clin Infect Dis. 2023 Apr 3; 76(7): 1173-1179
PERCENTAGE OF SIMULATED PATIENTS WITHIN THE THERAPEUTIC RANGE (TROUGH: 2–8 MG/L) BASED ON THE LINEZOLID DOSE 

AND ESTIMATED GLOMERULAR FILTRATION RATE WITH AND WITHOUT CONCURRENT USE OF CYCLOSPORINE
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REDUCE LINEZOLID DOSE TO 300-450 MG BID
IN CARDIOSURGICAL PATIENTS 

RECEIVING CYCLOSPORIN AND HAVING RENAL DYSFUNCTION
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