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Antimicrob Agents Chemother 2013;57:2809–2814

Objectives:

1. identify the exposure measure (e.g., area under the concentration-time 
curve[AUC], maximal concentration [Cmax], or the percentage of the dosing 
interval that the drug concentration remains above a threshold 
concentration [%Timethreshold]) that best predicts tazobactam efficacy in 
combination with ceftolozane

2. determine the magnitude of the exposure measure associated with net 
bacterial stasis and a 1- and 2-log10 CFU reduction in bacteria at 24 h. 

3. determine the impact of various -lactamase transcription levels on the 
magnitude of the exposure measure associated with efficacy.
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Qu'apporte le premier article ?
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Observations: 

1. The exposure measure associated with efficacy was the percentage of 
the dosing interval that tazobactam concentrations remained above a 
threshold (%Time>threshold), regardless of enzyme expression

2. The threshold concentrations identified were 0.05 µg/ml for low and 
moderate and 0.25 µg/ml for the high-β-lactamase expression strain 
constructs. 

3. The magnitudes of %Time>threshold for tazobactam associated with net 
bacterial stasis and a 1- and 2-log10 CFU reduction in bacteria at 24 h 
were approximately 35, 50, and 70%, respectively. 

Antimicrob Agents Chemother 2013;57:2809–2814



Un deuxième article … avec des souches cliniques…
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Antimicrob Agents Chemother 2013;57:5924–5930

Objectives:

1. to characterize the relationship between tazobactam %Time>threshold 
and efficacy for 4 β-lactamase-producing clinical E. coli isolates. 

2. identify a translational relationship that would allow for comodeling of the 
relationship between %Time>threshold and efficacy. 

3. to evaluate the translational relationship to other ESBL-producing 
Enterobactriaceae by  including 3 well-characterized β-lactamase-
producing clinical Klebsiella pneumoniae isolates. 

4. to allow for the forecasting of effective and noneffective clinical regimens 
from preclinical models systems based upon in vitro susceptibility test 
results.
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Antimicrob Agents Chemother 2013;57:5924–5930

all E. coli and 
K. pneumoniae
with treshold = 

MIC x 0.5



Un deuxième article … Les conclusions …
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Antimicrob Agents Chemother 2013;57:5924–5930

Observations: 

1. The data were well described by fitted functions describing the 
relationship between the tazobactam %Time>threshold and change in 
log10 CFU from baseline

2. We identified an enabling translational relationship for the tazobactam
threshold that allowed comodeling of all four clinical isolates, which was 
the product of the individual isolate’s ceftolozane-tazobactam MIC 
value and 0.5. 

3. The translational relationship for the tazobactam threshold performed 
well for the expanded data set (seven isolates in total; four E. coli and 
three K. pneumoniae)

4. This simple translational relationship is especially useful as it is directly 
linked to in vitro susceptibility test results, which are used to guide the 
clinician’s choice of drug and dosing regimen.



Un modèle animal (souris neutropénique)
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2016;60:368 –375.

Objectives and means:

1. to use the neutropenic mouse infection models (thigh infection and 
pneumonia) with ceftazidime-resistant Pseudomonas aeruginosa to 
determine the exposure-response relationship of ceftazidime alone and 
to derive estimates of pharmacodynamic indices (PDI) over 24 h for 
avibactam in combination with ceftazidime. 

2. Use the the notional threshold concentration (CT), that represents an 
approximation of the threshold concentration of avibactam during a 
declining concentration-time curve, below which β-lactamase is no longer 
effectively inhibited in vivo (determined to be 1 mg/L in previous studies)
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2016;60:368 –375.

Observations and conclusions:

1. Dose fractionation studies of avibactam in both the thigh and lung 
models indicated that the effect of avibactam correlated well with 
%fT>CT 1 mg/liter. 

2. Addition of avibactam enhanced the effect of ceftazidime, which was 
more pronounced at frequent dosing and well related with %fT>CT 1 
mg/liter. 

3. The thigh model appeared more stringent, with higher values, ranging up 
to 62.5% fT>CT 1 mg/liter, required for a static effect
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Background, objectives and means:

1. Altered pharmacokinetics (PK) of several beta-lactam antibiotics have been 
reported in CF patients. 

2. The aim was to characterize the PK of ceftazidime-avibactam (CZA) and 
perform target attainment analyses to determine the optimal treatment 
regimen. 

3. The PK of ceftazidime and of avibactam in 12 adult CF patients administered 
3 intravenous doses of 2.5 g every 8 h infused over 2 h were determined. 

4. Population modeling utilized the maximum likelihood expectation method. 
Monte Carlo simulations determined the probability of target attainment (PTA). 

5. Criteria: For ceftazidime: fT>MIC = 50%  – For avibactam: fT>1 mg/L = 100%



Analyse d'une population spéciale: patients atteints 
de mucoviscidose: 1. ceftazidime
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1. 
ceftazidime
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2. 
avibactam
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PTA / CRP 
of caz-avi

cumulative response 
probability: 
overall likelihood of 
a therapeutic effect
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Cumulative response probability: 
overall likelihood of a therapeutic effect:
1. A PTA of ≥ 0.9 is selected as threshold for optimal 

treatment. 

2. The cumulative response probability (CRP) tells about the 
overall likelihood of a therapeutic effect in a population 
given 

• the empirical dosing regimen of CZA (2.5 g q8h infused 
over 2 h), 

• the pharmacokinetic variability, and 
• the susceptibility of P. aeruginosa isolates obtained 

from a representative population of patients with CF. 

3. Briefly, CRP was calculated as the product of the 
probability of target attainment and isolate frequency at 
each discrete MIC and the values obtained for each MIC 
then summed
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