Assessment of Piperacillin-Tazobactam Variability in Obesity Through
Population Pharmacokinetic Modeling Université

de Montréal

Guiva Annane'? - Benoit Crevier3 - Anis Ouyahia3 - Sabrina Larocque? - Britanny Bernard? - Justine Brasseur-

Masse? - Juliette Fournier? - Amélie Marsot!-24

1. Laboratoire STP?, Faculté de Pharmacie, Université de Montréal, Montréal QC, Canada. 2: Faculté de Pharmacie, Université de Montréal, Montréal QC, Canada. 3: CISSS de la Montérégie-
Centre, HOpital Charles-Le Moyne, Greenfield Park, QC, Canada. 4: CHU Sainte-Justine, Montreal QC, Canada

Methods

» Obesity, a global epidemic affecting 890 million adults worldwide is Validation dataset External evaluation New model
diagnosed by a body mass index (BMI) > 30 kg/m?2, anthropometric
measures above thresholds (e.g. waist circumference) and signs Prospective pilot study Evaluation of models Development of a popPK

and symptoms of organ dysfunction'? hipt] e L athone developed on obese and model

eeeeeee ffllle unlver5|ta|re
égional de la Mo régie
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Objectives

Probability of target attainment (PTA) for multiple dosing
regimens

28 -« Intermittent Minimum inhibitory 100%
- 3g « Prolonged ,_Z___\ concentration (MIC) range fT
« 4g « Continuous === 0.5 to 64 mg/L G

1. Describe piperacillin’s PK in obese adults with popPK modeling

2. Evaluate PK/pharmacodynamics (PD) target attainment
throughout different doses in obese adults 0

Results
Table 1. Patient characteristics of validation dataset and the best-performing studies included in the evaluation i A 201 B
HCLM Chung et al.’? Kong et al.™” Andersen et al.’? 10; w /

N (F/M) 45 (22/23) 27 (10/17) 435 (179/256) 22 (10/12) i | 8 nl
Blood samples (n) 34 198 3798 176 z ] G /
Age (years) 63.78 (18.02) 51(12) 46 [0.003-94] 57 (33-76) £ *M
Weight (kg) 100.6 (15.93) 122 (47) 73.1 [0.5-200] 76 (64-82) y 51_0_
Body mass index (kg/m2) 37.1 (7.24) 39.9 (15.7) - - j
Creatinine clearance (mL/min) 81.73 (45.91)2 109 (58)P - 83.9 (46-152)2 d S ————————S__ - - - a a é é
Creatinine (umol/L) 104.73 (62.95) - 73.7 [17.7-512.8] 97 (66-132) sempie auanties (RF05) sampie quantles (NFDS
Infusion type /P p /P | I C ° “ID ”
Estimated CL (L/h) 9.98 11.3 10.6 8.58 °6 ) 2 I - e .
Estimated V, (L) 24.8 31.3 10.4 12.4 oo S ° R IR 0 0
Estimated Q (L/h) - - 15.2 3.54 2 S . ° . Ezo%gooo ______________________
Estimated V,, (L) - - 11.58 3.48 051 o 0s] O O
Data presented as mean (standard deviation) or median [range] i © %3 - i % 7 @ © .
HCLM Hopital Charles-Le Moyne, / intermittent, P prolonged, CL clearance, V, central volume of distribution, Q intercompartmental clearance, V, N oL O o C o0 o o
peripheral volume of distribution ra o ol O
2 Estimated with Cockroft-Gault equation 50 5.5 6.0 6.5 70 75 80 85 90 : 10 20 30 40 50 60 70 80
b Measured in urine Time after last dose (h) Predicted concentrations (mg/L)
Table 2. Bias and imprecision of the 3 best- Table 3. Final popPK model estimates of Piperacillin Fig. 3 Normalized prediction distribution error (NPDE) histogram (A), quantile-quantile plot
performing models Parameter Estimate (%RSE) Bootstrap estimate (B), NPDEvs. time after last dose (C), NPDE vs. population predicted concentrations (D)

Popglajcion Indi\./id.ual [%Shr] (95% Cl) —+ 3ggbh - 4gq12h + 4gq8h ~ LD 4g + 16g/24h <+ LD 4g + 20g/24h

pFEdICtIOHS pFEdICtIOnS V = 61 Dose 3ggq8h ~ 4gqBh - LD4g+ 12g/24h - LD 4g + 18g/24h

MDPE MDAPE MDPE MDAPE 91 (L) 24.8 (1 75) 25.2 (21 8—285) Developed model Chung et al. Kong et al. Andersen et al.

(%) (%) (%) (%) CL = 8, x (CL./68.7)83 o
Obese adults 6, (L/h) 9.98 (11.7) 10.0 (8.32-11.9) .
Chungetal’® -18 577  -66 226 0, 0.756 (11.5)  0.756 (0.516-0.941) =« =
Kongetal' 78 589  -6.7 6.7 Interindividual variability . =
Critically ill adults wy (%) 33.9(15.9)[25.0] 34.8 (31.4-42.4) s ?
Andersenet g3 5o g g W (%) 21.1(22.5)[8.00] 20.0(16.3-26.1)  — «
al. Residual variability -
/;ﬂrlggfcggdéfpofredlcted error, MDAPE median absolute Gproportional (%) 20.1 (48.0) [48.0] 19.0 (14.9-34.9) o

RSE relative standard error, Shr shrinkage, C/ confidence interval, V volume of
distribution (L), CL clearance (L/h), CLg creatinine clearance
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o | | d Fig. 4 Probability of target attainment of piperacillin at 100% fT.,,c using the developed
s il - i : . 50 - 100 model and models from the external evaluation'?-'2 with intermittent (30 min), prolonged

Population predictions (mg/L) Individual predictions (mg/L)

Fig. 1 Observed concentrations vs. population predicted concentrations (A) and individual predicted (half of dosing interval), and continuous infusion strategies (24h) |
concentrations (B) of the final model gxh every x hours, LD loading dose, MIC minimum inhibitory concentration
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