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• For antimicrobial therapy to be adequate, three requirements need to be fulfilled.

• First, the antimicrobial agent(s) should be initiated as soon as possible after the onset of sepsis.

• Second, as therapy is to be initiated empirically, the antimicrobial spectrum of the agent should

be broad enough to cover the potential causative microorganisms.

• Finally, appropriate antimicrobial dosing is required to:

• maximize microbial killing,

• minimize the development of multidrug antimicrobial resistance,

• and avoid concentration-related adverse drug reactions.

DEFINING ADEQUATE ANTIMICROBIAL THERAPY IN SEVERE INFECTIONS

Blot S, Pea F, Lipman J. Adv Drug Deliv Rev 2014; 77: 3-11    
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DOSE SELECTION AND VALIDATION FOR CEFTAZIDIME-AVIBACTAM 
IN ADULTS WITH cIAIs, cUTIs, AND NP

Das S et al. Antimicrob Agents Chemother 2019 Mar 27; 63(4). pii: e02187-18

JOINT PTA FOR PATIENTS WITH cIAI RECEIVING CEFTAZIDIME-AVIBACTAM 2000/500 MG Q8H 
PLOTTED AS A FUNCTION OF CEFTAZIDIME-AVIBACTAM MIC OVERLAYING THE CEFTAZIDIME-AVIBACTAM MIC DISTRIBUTIONS 

FROM THE INFORM GLOBAL SURVEILLANCE STUDY (2012 TO 2014)

AGAINST  P. aeruginosa (N = 7062) AGAINST Enterobacteriaceae (N = 34062)

PTA = Probability of Target Attainment
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• Ceftazidime Cmax and AUCt in ELF were  23%–26% and 31%–32% of plasma exposure

• Avibactam Cmax and AUCt in ELF were  28%–35% and  32%–35% of plasma exposure

SUMMARY OF KEY PK PARAMETERS OF CEFTAZIDIME AND AVIBACTAM

PHASE 1 STUDY ASSESSING THE STEADY-STATE CONCENTRATION OF CEFTAZIDIME 

AND AVIBACTAM IN PLASMA AND ELF FOLLOWING TWO DOSING REGIMENS

Nicolau DP et al. J Antimicrob Chemother 2015; 70: 2862–2869
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DISTRIBUTION OF P aeruginosa AND Enterobacteriaceae ISOLATES FROM HABP PATIENTS IN US MEDICAL CENTERS
(2011–2015) IN TERMS OF CEFTAZIDIME/AVIBACTAM MIC LEVEL AND THE PTA OF FT > MIC FOR CEFTAZIDIME/AVIBACTAM, 

USING 2.5 G EVERY 8 HOURS AS A 2-HOUR INFUSION

OPTIMIZING ANTIBIOTIC ADMINISTRATION FOR PNEUMONIA
Dimelow R et al Clin Chest Med 2018; 39: 837–852
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DOSE SELECTION AND VALIDATION FOR CEFTAZIDIME-AVIBACTAM
IN ADULTS WITH cIAIs, cUTIs, AND NP

Das S et al. Antimicrob Agents Chemother 2019 Mar 27; 63(4). pii: e02187-18

CEFTAZIDIME-AVIBACTAM DOSAGE ADJUSTMENTS FOR RENAL IMPAIRMENT EMPLOYED IN THE PHASE 3 TRIALS 
AND APPROVED MODIFICATIONS TO ORIGINAL DOSAGE ADJUSTMENTS BY RENAL FUNCTION CATEGORY

PTA = Probability of Target Attainment
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RECOMMENDED DOSES FOR PATIENTS WITH 

VARYING DEGREES OF RENAL IMPAIRMENT

Zasowski EJ et al. Pharmacotherapy 2015; 35(8): 755–770

over 2 h
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REVERSAL OF CARBAPENEMASE-PRODUCING K. pneumoniae EPIDEMIOLOGY FROM blaKPC- TO blaVIM-
HARBOURING ISOLATES IN A GREEK ICU AFTER INTRODUCTION OF CEFTAZIDIME/AVIBACTAM

Papadimitriou-Olivgeris M et al. J Antimicrob Chemother 2019 Jul; 74: 2051-2054

QUARTERLY DISTRIBUTION OF CARBAPENEMASE GENES AMONG CP-KP BSIs 
AND CEFTAZIDIME/AVIBACTAM CONSUMPTION (DDDS PER 1000 PATIENT-DAYS)
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UNIVARIATE ANALYSIS OF RISK FACTORS FOR CEFTAZIDIME/AVIBACTAM RESISTANT BSI

REVERSAL OF CARBAPENEMASE-PRODUCING K. pneumoniae EPIDEMIOLOGY FROM blaKPC- TO blaVIM-
HARBOURING ISOLATES IN A GREEK ICU AFTER INTRODUCTION OF CEFTAZIDIME/AVIBACTAM

Papadimitriou-Olivgeris M et al. J Antimicrob Chemother 2019 Jul; 74: 2051-2054
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HOW TO MINIMIZE THE EMERGENCE OF RESISTANCE ?
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STUDY DESIGN

DETERMINING B-LACTAM EXPOSURE THRESHOLD 
TO SUPPRESS RESISTANCE DEVELOPMENT IN GRAM-NEGATIVE BACTERIA

Tam V et al. J Antimicrob Chemother 2017; 72: 1421–1428

• Two strains of Klebsiella pneumoniae and two strains of Pseudomonas aeruginosa were examined

• Various dosing exposures of cefepime, ceftazidime and meropenem were simulated in the hollow-

fibre infection model

• Serial samples were obtained to ascertain the pharmacokinetic simulations and viable bacterial

burden for up to 120 h

• Resistance development was detected by quantitative culture on drug-supplemented media plates

• The Cmin/MIC breakpoint threshold to prevent bacterial regrowth was identified by classification

and regression tree (CART) analysis
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SUSCEPTIBILITY AND RESISTANCE MECHANISMS OF THE CLINICAL STRAINS USED

TYPICAL SIMULATED PHARMACOKINETIC PROFILE OF 2 G MEROPENEM Q8H OVER 30 MIN

CMIN 0.4-0.5 MG/L

DETERMINING B-LACTAM EXPOSURE THRESHOLD 
TO SUPPRESS RESISTANCE DEVELOPMENT IN GRAM-NEGATIVE BACTERIA

Tam V et al. J Antimicrob Chemother 2017; 72: 1421–1428
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DRUG EXPOSURES (CMIN/MIC) STRATIFIED BY OUTCOMES

3.8 CMIN/MIC

DETERMINING B-LACTAM EXPOSURE THRESHOLD 
TO SUPPRESS RESISTANCE DEVELOPMENT IN GRAM-NEGATIVE BACTERIA

Tam V et al. J Antimicrob Chemother 2017; 72: 1421–1428
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MOLECULAR CHARACTERISTICS, DRUG MICS, AND TIME-KILL RESULTS OF 24 CRE ISOLATES

COLISTIN DOES NOT POTENTIATE CEFTAZIDIME-AVIBACTAM KILLING OF CRE 
in vitro OR SUPPRESS EMERGENCE OF CEFTAZIDIME-AVIBACTAM RESISTANCE

Shields RK et al. Antimicrob Agents Chemother 2018 Jul 27;62(8). pii: e01018-18
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MEAN LOG KILLS OF ALL 24 CRE ISOLATES AT CEFTAZIDIME-AVIBACTAM CONCENTRATIONS RANGING FROM 0.25 TO 4 x MIC. 
AVIBACTAM WAS FIXED AT 4  µG/ML IN ALL EXPERIMENTS

COLISTIN DOES NOT POTENTIATE CEFTAZIDIME-AVIBACTAM KILLING OF CRE 
in vitro OR SUPPRESS EMERGENCE OF CEFTAZIDIME-AVIBACTAM RESISTANCE

Shields RK et al. Antimicrob Agents Chemother 2018 Jul 27;62(8). pii: e01018-18
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MEAN LOG KILLS OF ALL 24 CRE ISOLATES BY CEFTAZIDIME-AVIBACTAM (C-A, 4xMIC), 2 µG/ML COLISTIN ALONE, 
OR A COMBINATION OF BOTH AGENTS.

COLISTIN DOES NOT POTENTIATE CEFTAZIDIME-AVIBACTAM KILLING OF CRE 
in vitro OR SUPPRESS EMERGENCE OF CEFTAZIDIME-AVIBACTAM RESISTANCE

Shields RK et al. Antimicrob Agents Chemother 2018 Jul 27;62(8). pii: e01018-18
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CARE PROTOCOL SUGGESTED BY THE EXPERT

OPTIMIZATION OF THE TREATMENT WITH BETA-LACTAM ANTIBIOTICS IN CRITICALLY ILL PTS 
GUIDELINES FROM THE FRENCH SOCIETY OF PHARMACOLOGY AND THERAPEUTICS

Guilhaumou R et al. Crit Care 2019 Mar 29; 23: 104
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WHAT ABOUT DOSING STRATEGIES ?
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FACTORS POTENTIALLY ALTERING THE PK  OF ANTIMICROBIALS IN CRITICALLY ILL PATIENTS

Pea F. Physiological Manifestations of Critical Illness. In: Udy AA, Roberts JA, Lipman J, eds. 

Antibiotic Pharmacokinetic/Pharmacodynamic Considerations in the Critically Ill. Singapore: Springer Singapore, 2018; 31-46.
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RENAL DOSING OF ANTIBIOTICS: ARE WE JUMPING THE GUN?

Crass RL et al. Clin Infect Dis 2019 Apr; 68: 1596-1602

ABSTRACT

• Ceftolozane/tazobactam, ceftazidime/avibactam, and telavancin all carry precautionary

statements for reduced clinical response in patients with baseline ClCr 30-50 mL/min, potentially

due to unnecessary dose reduction in the setting of acute kidney injury (AKI).

• In this review, we discuss the regulatory landscape for antibiotics eliminated by the kidney and

highlight the importance of the first 48 hours of therapy.

• 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.
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FRACTIONAL CHANGE IN SERUM CREATININE RELATIVE TO BASELINE 
THROUGH THE FIRST 4 DAYS OF ADMISSION.

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
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ABSTRACT

• Ceftolozane/tazobactam, ceftazidime/avibactam, and telavancin all carry precautionary

statements for reduced clinical response in patients with baseline ClCr 30-50 mL/min, potentially

due to unnecessary dose reduction in the setting of acute kidney injury (AKI).

• In this review, we discuss the regulatory landscape for antibiotics eliminated by the kidney and

highlight the importance of the first 48 hours of therapy.

• 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.

• We suggest that deferred renal dose reduction of wide therapeutic index antibiotics could

improve outcomes in patients with infectious diseases.

RENAL DOSING OF ANTIBIOTICS: ARE WE JUMPING THE GUN?

Crass RL et al. Clin Infect Dis 2019 Apr; 68: 1596-1602
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PROBABILITY OF TARGET ATTAINMENT OF 50% fT > MIC FOR CEFTAZIDIME AND 50% fT >CT OF 1.0 MG/L AVIBACTAM IN PATIENTS
WITH CIAI FOR VARIOUS RENAL FUNCTION GROUPS, WITH CEFTAZIDIME–AVIBACTAM ADMINISTERED AS A 2-H INTRAVENOUS INFUSION

CLINICAL PK/PD OF CEFTAZIDIME–AVIBACTAM COMBINATION: 
A MODEL-INFORMED STRATEGY FOR ITS CLINICAL DEVELOPMENT

Sy SKB et al. Clin Pharmacokinet 2019 May; 58(5): 545-564



Institute of Clinical Pharmacology - UniUD

PHARMACOKINETIC CHARACTERISTICS OF CEFTOLOZANE/TAZOBACTAM

Liscio JL et al. Int J Antimicrob Agents 2015 Sep; 46 (3): 266-71
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KNOW THE B-LACTAM-B-LACTAMASE INHIBITOR EXPOSURE THAT PREVENTS RESISTANCE AMPLIFICATION

• Establishing a β-lactam-β-lactamase inhibitor dosage regimen based on exposures

required for the suppression of resistance amplification, instead of just inhibition of

bacterial growth, may necessitate the use of extended infusions, large doses, and

requires substantial safety margins for both the β-lactam-β-lactamase inhibitor

BETA-LACTAMASE INHIBITORS: 
WHAT YOU REALLY NEED TO KNOW

Ambrose P et al. Curr Opin Pharmacol 2017; 36:86–93
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PHARMACOKINETIC AND PHARMACODYNAMIC PROPERTIES 

OF ANTIMICROBIAL AGENTS

Blot S, Pea F, Lipman J. Adv Drug Deliv Rev 2014; 77: 3-11    

MDD  EI-CI
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FACTORS POTENTIALLY ALTERING THE PK  OF ANTIMICROBIALS IN CRITICALLY ILL PATIENTS

Pea F. Physiological Manifestations of Critical Illness. In: Udy AA, Roberts JA, Lipman J, eds. 

Antibiotic Pharmacokinetic/Pharmacodynamic Considerations in the Critically Ill. Singapore: Springer Singapore, 2018; 31-46.
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AUGMENTED RENAL CLEARANCE

Cook AM and Hatton-Kolpek J. Pharmacotherapy 2019 Mar; 39(3): 346-354

POTENTIAL CONTRIBUTING FACTORS TO AUGMENTED RENAL CLEARANCE
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AUGMENTED RENAL CLEARANCE

Cook AM and Hatton-Kolpek J. Pharmacotherapy 2019 Mar; 39(3): 346-354

SUMMARY OF POPULATIONS EXHIBITING AUGMENTED RENAL CLEARANCE
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

HEMORRHAGIC STROKE PATIENT COHORT TREE
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

BASELINE PATIENT CHARACTERISTICS
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

STUDY PERIOD AND DISEASE SEVERITY DATA
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

MEASURED MEAN CRCL VIA 8-HR URINE COLLECTION AND CALCULATED MEAN CRCL BASED ON COCKCROFT-GAULT EQUATION OVER TIME
IN PATIENTS WITH ANEURYSMAL SUBARACHNOID HEMORRHAGE
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

MEASURED MEAN CRCL VIA 8-HR URINE COLLECTION AND CALCULATED MEAN CRCL BASED ON COCKCROFT-GAULT EQUATION OVER TIME
IN PATIENTS WITH WITH INTRACEREBRAL HEMORRHAGE
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ENHANCED RENAL CLEARANCE IN PATIENTS WITH HEMORRHAGIC STROKE
Morbitzer KA et al. Crit Care Med 2019 Jun;47(6):800-808

CONCLUSIONS

• These findings from a prospective, observational study suggest that a substantial

proportion of patients with aSAH or ICH will experience enhanced renal clearance

across several days following injury, which may be otherwise unknown to the patient’s

care providers

• Enhanced renal clearance may lead to increased renal solute elimination over what is

expected, resulting in subtherapeutic renally eliminated drug concentrations

• Future studies are warranted to determine optimal dosing regimens for renally

eliminated medications in patients with aSAH or ICH and the impact of enhanced renal

clearance on clinical outcomes
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POPULATION PHARMACOKINETICS OF UNBOUND CEFTOLOZANE AND TAZOBACTAM 
IN CRITICALLY ILL PATIENTS WITHOUT RENAL DYSFUNCTION

Sime FB et al. Antimicrob Agents Chemother 2019 Jul 29. pii: AAC.01265-19

CHARACTERISTICS OF STUDY PARTICIPANTS
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POPULATION PHARMACOKINETICS OF UNBOUND CEFTOLOZANE AND TAZOBACTAM 
IN CRITICALLY ILL PATIENTS WITHOUT RENAL DYSFUNCTION

Sime FB et al. Antimicrob Agents Chemother 2019 Jul 29. pii: AAC.01265-19

PROBABILITY OF TARGET ATTAINMENT (PTA) FOR CEFTOLOZANE FROM DIFFERENT CEFTOLOZANE/TAZOBACTAM DOSING REGIMENS
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POPULATION PHARMACOKINETICS OF UNBOUND CEFTOLOZANE AND TAZOBACTAM 
IN CRITICALLY ILL PATIENTS WITHOUT RENAL DYSFUNCTION

Sime FB et al. Antimicrob Agents Chemother 2019 Jul 29. pii: AAC.01265-19

FRACTIONAL TARGET ATTAINMENT (≥ 85%) AGAINST P. aeruginosa MIC DISTRIBUTION FOR STEADY STATE CEFTOLOZANE EXPOSURE
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CF STUDY PARTICIPANT DEMOGRAPHICS AND BASELINE CHARACTERISTICS

PK/PD TARGET ATTAINMENT ANALYSES TO DETERMINE OPTIMAL DOSING 
OF CEFTAZIDIME-AVIBACTAM FOR THE TREATMENT OF 

ACUTE PULMONARY EXACERBATIONS IN PATIENTS WITH CYSTIC FIBROSIS
Bensman TJ et al. Antimicrob Agent Chemother 2017 Oct; 61: e00988-17
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CUMULATIVE RESPONSE PROBABILITY OF CEFTAZIDIME AVIBACTAM 2.5 G Q8H vs. P. aeruginosa CF ISOLATES

PK/PD TARGET ATTAINMENT ANALYSES TO DETERMINE OPTIMAL DOSING 

OF CEFTAZIDIME-AVIBACTAM FOR THE TREATMENT OF 

ACUTE PULMONARY EXACERBATIONS IN PATIENTS WITH CYSTIC FIBROSIS

Bensman TJ et al. Antimicrob Agent Chemother 2017 Oct; 61: e00988-17
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MONOTHERAPY vs. COMBINATION THERAPY ?
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CHARACTERISTICS OF THE STUDIES INCLUDED IN THE META-ANALYSIS

EFFICACY OF CEFTAZIDIME-AVIBACTAM IN MONOTHERAPY OR COMBINATION THERAPY 
AGAINST CARBAPENEM RESISTANT GRAM NEGATIVE ORGANISMS: A META-ANALYSIS

Onorato L et al. Int J Antimicrob Agents 2019 Aug 31 online published
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CHARACTERISTICS OF THE STUDIES INCLUDED IN THE META-ANALYSIS

EFFICACY OF CEFTAZIDIME-AVIBACTAM IN MONOTHERAPY OR COMBINATION THERAPY 
AGAINST CARBAPENEM RESISTANT GRAM NEGATIVE ORGANISMS: A META-ANALYSIS

Onorato L et al. Int J Antimicrob Agents 2019 Aug 31 online published

CHARACTERISTICS OF THE STUDIES INCLUDED IN THE META-ANALYSIS
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META-ANALYSIS OF THE CLINICAL OUTCOME IN THE OVERALL POPULATION

EFFICACY OF CEFTAZIDIME-AVIBACTAM IN MONOTHERAPY OR COMBINATION THERAPY 
AGAINST CARBAPENEM RESISTANT GRAM NEGATIVE ORGANISMS: A META-ANALYSIS

Onorato L et al. Int J Antimicrob Agents 2019 Aug 31 online published

In the present meta-analysis we found no difference in the mortality rate and microbiological
cure in patients treated with ceftazidime/avibactam in monotherapy or in combination therapy
for infections due to carbapenem-resistant Enterobacteriaceae or P. aeruginosa
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ACQUIRED RESISTANCE GENES DETECTED AMONG K. pneumoniae

EVALUATION OF THE SYNERGY OF CEFTAZIDIME-AVIBACTAM 
IN COMBO WITH MEROPENEM, AMIKACIN, AZTREONAM, COLISTIN, OR FOSFOMYCIN 

AGAINST WELL-CHARACTERIZED MDR K. pneumoniae AND P. aeruginosa
Mikhail S et al. Antimicrob Agents Chemother 2019 Jul 25;63(8). pii: e00779-19
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ACQUIRED RESISTANCE GENES DETECTED AMONG P. aeruginosa

EVALUATION OF THE SYNERGY OF CEFTAZIDIME-AVIBACTAM 
IN COMBO WITH MEROPENEM, AMIKACIN, AZTREONAM, COLISTIN, OR FOSFOMYCIN 

AGAINST WELL-CHARACTERIZED MDR K. pneumoniae AND P. aeruginosa
Mikhail S et al. Antimicrob Agents Chemother 2019 Jul 25;63(8). pii: e00779-19
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EVALUATION OF THE SYNERGY OF CEFTAZIDIME-AVIBACTAM 
IN COMBO WITH MEROPENEM, AMIKACIN, AZTREONAM, COLISTIN, OR FOSFOMYCIN 

AGAINST WELL-CHARACTERIZED MDR K. pneumoniae AND P. aeruginosa
Mikhail S et al. Antimicrob Agents Chemother 2019 Jul 25;63(8). pii: e00779-19

MIC REDUCTIONS OF CZA IN COMBINATION WITH ADJUNCTIVE ANTIMICROBIALS AGAINST K. pneumoniae AND P. aeruginosa 
NUMBERS ABOVE EACH BAR REPRESENT THE AMOUNT OF MIC50 FOR THAT COMBINATION.
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CEFTOLOZANE/TAZOBACTAM FOR THE TREATMENT OF SERIOUS P. aeruginosa INFECTIONS: 
A MULTICENTRE NATIONWIDE CLINICAL EXPERIENCE

Bassetti M et al. Int J Antimicrob Agents 2019 Apr; 53(4): 408-415

UNIVARIATE ANALYSIS OF RISK FACTORS FOR CLINICAL FAILURE OF CEFTOLOZANE/TAZOBACTAM (C/T) THERAPY 
AMONG PATIENTS WITH P. aeruginosa INFECTION
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CEFTOLOZANE/TAZOBACTAM FOR THE TREATMENT OF SERIOUS P. aeruginosa INFECTIONS: 
A MULTICENTRE NATIONWIDE CLINICAL EXPERIENCE

Bassetti M et al. Int J Antimicrob Agents 2019 Apr; 53(4): 408-415

UNIVARIATE ANALYSIS OF RISK FACTORS FOR CLINICAL FAILURE OF CEFTOLOZANE/TAZOBACTAM (C/T) THERAPY 
AMONG PATIENTS WITH P. aeruginosa INFECTION
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EFFICACY OF CEFTOLOZANE/TAZOBACTAM, ALONE AND IN COMBINATION WITH COLISTIN, 
AGAINST MDR P. aeruginosa IN AN in vitro BIOFILM PHARMACODYNAMIC MODEL

Gómez-Junyent J et al. Int J Antimicrob Agents 2019 May; 53(5): 612-619

MINIMUM INHIBITORY CONCENTRATIONS, MINIMUM BACTERICIDAL CONCENTRATIONS, MINIMUM BIOFILM INHIBITORY CONCENTRATIONS, AND
MINIMUM ERADICATION CONCENTRATIONS FOR THE DIFFERENT ANTIBIOTICS AMONG ALL PSEUDOMONAS AERUGINOSA STRAINS
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EFFICACY OF CEFTOLOZANE/TAZOBACTAM, ALONE AND IN COMBINATION WITH COLISTIN, 
AGAINST MDR P. aeruginosa IN AN in vitro BIOFILM PHARMACODYNAMIC MODEL

Gómez-Junyent J et al. Int J Antimicrob Agents 2019 May; 53(5): 612-619

BACTERIAL KILLING BY MONOTHERAPIES AND THE COMBINATIONS AGAINST BIOFILM-EMBEDDED CELLS 
OF THREE DIFFERENT P. aeruginosa STRAINS
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EFFICACY OF CEFTOLOZANE/TAZOBACTAM, ALONE AND IN COMBINATION WITH COLISTIN, 
AGAINST MDR P. aeruginosa IN AN in vitro BIOFILM PHARMACODYNAMIC MODEL

Gómez-Junyent J et al. Int J Antimicrob Agents 2019 May; 53(5): 612-619

EMERGENCE OF RESISTANT COLISTIN SUBPOPULATIONS AMONG BIOFILM-EMBEDDED CELLS 
OF THE THREE P. aeruginosa STRAINS ACCORDING TO THE TREATMENT REGIMEN AT 54 HOURS
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EFFICACY OF CEFTOLOZANE/TAZOBACTAM, ALONE AND IN COMBINATION WITH COLISTIN, 
AGAINST MDR P. aeruginosa IN AN in vitro BIOFILM PHARMACODYNAMIC MODEL

Gómez-Junyent J et al. Int J Antimicrob Agents 2019 May; 53(5): 612-619

CONFOCAL LASER SCANNING MICROSCOPY IMAGES OF BIOFILM-EMBEDDED CELLS OF P. aeruginosa HUB2 

CEFTOLOZANE/TAZOBACTAM 
plus COLISTIN 

CEFTOLOZANE/TAZOBACTAM COLISTIN CONTROL
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ACTIVITY vs. ESBL+ Enterobacteriaceae?
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2g tazobactam
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PHARMACOKINETIC CHARACTERISTICS OF CEFTOLOZANE/TAZOBACTAM

Liscio JL et al. Int J Antimicrob Agents 2015 Sep; 46 (3): 266-71

3g tazobactam

Pneumonia study recently completed (ClinicalTrials.gov ID: NCT02070757)
IV dose: 3.0g q8h (2g ceftolozane; 1g tazobactam)



61Martin-Loeches I et al. #O0302 ECCMID 2019

Per-pathogen clinical cure at TOC in patients with key 

gram-negative LRT pathogens at baseline

Per-pathogen microbiologic eradication at TOC in patients 

with key gram-negative LRT pathogens at baseline

ASPECT-NP: a randomized, double-blind, phase III trial comparing efficacy and safety of 
ceftolozane/tazobactam versus meropenem in patients with ventilated nosocomial pneumonia (VNP)
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CEFTAZIDIME-AVIBACTAM vs. CARBAPENEMS FOR THE TREATMENT OF INFECTIONS 
CAUSED BY Enterobacteriaceae: A META-ANALYSIS OF RANDOMIZED CONTROLLED TRIALS

Che H et al. Int J Antimicrob Agents 2019 Sep 15 online published

BASIC CHARACTERISTICS OF INCLUDED RCTS
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CEFTAZIDIME-AVIBACTAM vs. CARBAPENEMS FOR THE TREATMENT OF INFECTIONS 
CAUSED BY Enterobacteriaceae: A META-ANALYSIS OF RANDOMIZED CONTROLLED TRIALS

Che H et al. Int J Antimicrob Agents 2019 Sep 15 online published

FOREST OF EFFICACY OUTCOMES IN A RANDOM-EFFECTS MODEL

CLINICAL SUCCESS

MICROBIOLOGICAL SUCCESS
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COMPARATIVE ACTIVITIES OF CEFTAZIDIME-AVIBACTAM AND CEFTOLOZANE-TAZOBACTAM 
AGAINST ENTEROBACTERIACEAE ISOLATES PRODUCING ESBL FROM U.S. HOSPITALS

Castanehira M et al. Antimicrob Agents Chemother 2019 Jun 24; 63(7) pii: e00160-19

ACTIVITIES OF CEFTAZIDIME-AVIBACTAM, CEFTOLOZANE-TAZOBACTAM, AND COMPARATORS TESTED 
AGAINST 733 Enterobacteriaceae ISOLATES CARRYING ESBL GENES
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COMPARATIVE ACTIVITIES OF CEFTAZIDIME-AVIBACTAM AND CEFTOLOZANE-TAZOBACTAM 
AGAINST ENTEROBACTERIACEAE ISOLATES PRODUCING ESBL FROM U.S. HOSPITALS

Castanehira M et al. Antimicrob Agents Chemother 2019 Jun 24; 63(7) pii: e00160-19

ACTIVITIES OF CEFTAZIDIME-AVIBACTAM, CEFTOLOZANE-TAZOBACTAM, AND COMPARATOR AGENTS 
USING CLSI BREAKPOINTS AGAINST BACTERIAL SPECIES CARRYING ESBL GENES



Institute of Clinical Pharmacology - UniUD

NOVEL β-LACTAM-β-LACTAMASE INHIBITOR COMBINATIONS: 
EXPECTATIONS FOR THE TREATMENT OF CARBAPENEM-RESISTANT GRAM-NEGATIVE PATHOGENS

Karaiskos I et al. Expert Opin Drug Metab Toxicol 2019 Feb; 15(2): 133-149

NOVEL Β-LACTAMASE INHIBITORS AGAINST CARBAPENEM-RESISTANT Enterobacteriaceae (CRE) 
AND MULTIDRUG-RESISTANT (MDR) GRAM NEGATIVE BACTERIA
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EPIDEMIC OF CARBAPENEM-RESISTANT K pneumoniae IN EUROPE 
IS DRIVEN BY NOSOCOMIAL SPREAD

David S et al. Nat Microbiol 2019 Jul 29 Epub ahead of print

GEOGRAPHICAL DISTRIBUTION OF CARBAPENEM RESISTANCE MECHANISMS
AMONG ISOLATES SUBMITTED DURING THE EuSCAPE SURVEY
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EPIDEMIC OF CARBAPENEM-RESISTANT K pneumoniae IN EUROPE 
IS DRIVEN BY NOSOCOMIAL SPREAD

David S et al. Nat Microbiol 2019 Jul 29 Epub ahead of print

DISTRIBUTION OF MIC VALUES AMONG 1,518 RETESTED K. PNEUMONIAE SENSU STRICTO ISOLATES 
WITH DIFFERENT Β-LACTAM RESISTANCE DETERMINANTS


