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Barriers to MBPD in the Clinical Setting

Limited evidence of improved clinical outcomes
Limited intuitive integrated software packages

Limited understanding from clinicians
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Model Selection

How close is good enough?

“Remember that all models are wrong; the practical question is
how wrong do they have to be to not be useful”
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Voriconazole

m Broad-spectrum triazole antifungal

m Non-linear elimination
m Large BSV
m TDM is advocated

= Nine published POP PK models
m The models differs significantly

m Clearance mechanisms
m Covariates included

WFEND '

200 mg film-coated tablets
Voriconazole
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Methods: Overview

Develop misspecified population PK models
Calculate dose recommendations from the misspecified models
Predict the likely exposure under these dose recommendations

Extrapolate the probability of clinical outcomes (success /
toxicity)
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Methods: Misspecified Models Definition

Reference Model Published Model (Hybrid) - JPKPD 2016:43(2)
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TBW = total body weight, LBW = lean body weight, Blue = covariate effect
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Methods: Misspecified Models Definition

Misspecified 1 No Time Dependent Elminiation

Dose (PO)
1
1
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TBW = total body weight, LBW = lean body weight, Blue = covariate effect
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Methods: Misspecified Models Definition

Misspecified 2 No CYP2C19 genotype as a covariate

Dose (PO)
\
1

¥

Input compartment

Dose (\IV) First-order input (KA)
Y
\\ Linear Clearance (CL)
(LBW)
Central Volume (V) (TBW) Time Dependent Non-Line:ir
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Peripheral Volume (V)
(TBW)

TBW = total body weight, LBW = lean body weight, Blue = covariate effect
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Methods: Misspecified Models Definition

Misspecified 3 No covariates

Dose (PO)
1
1
1

L ]

Input compartment

Dose (IV . i
(\\ ) First-order input (KA)
\)‘ Linear Clearance (CL)
EBWY

Central Volume (V) (FBWS >

Vo Time Dependent Non-Linear

Clearance (Vmax/(Km+ C))

Intercompartmental
Clearance (Q/F) (FBW,
Peripheral Volume (Vp)
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TBW = total body weight, LBW = lean body weight, Blue = covariate effect
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Methods: Misspecified Models Definition

Misspecified 4 Linear Elimination Only

Dose (PO)
1
1
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TBW = total body weight, LBW = lean body weight, Blue = covariate effect
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Methods: Misspecified Models Definition

Misspecified 5 Linear Elimination, 1 CMT, No Covariates

Dose (PO)
\
1

¥

Input compartment

Dose (\IV) First-order input (KA)
Ay
\l Linear Clearance (CL)
EBW)

Central Volume (V) (FBW) - —>

Fime DependentNonLinear

Clearance (Vmax/(Km+C))
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TBW = total body weight, LBW = lean body weight, Blue = covariate effect

David McDougall Model Answers / University of Queensland

The Impact of Model Selection for Personalised Dosi



Methods
[e]e] lelele]

Methods: Misspecified Model Parameters Estimates

1. CREATE SUBJECT DATASET
100 subjects sample from NHANES dataset
stratified by weight

Y

2. SIMULATE CONCENTRATIONS
Each subject had intensive plasma concentrations

simulated from the “correct” hybrid model 4. SIMULATION AND
# ESTIMATION REPEATED
Steps 2 and 3 are repeated 50
3. ESTIMATE PARAMETERS times

The misspecified models were fitted to the simulated
data and the parameters were estimated

!

5. DEFINE MODEL PARAMETERS
The median of the parameters from the sample of 50
simulation and estimations
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Methods: Scenarios Considered

Following 48 Hours of Therapy Following 120 Hours of Therapy
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Methods: Dose Adjustment Required

EBE:s for each subject under all of the models
determined in NONMEM

v

Search algorithm in R to determine the required
dose given the EBEs

!

Compared to the correct dose recommendation
given the simulated PK parameters
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Methods: Plasma Concentrations Achieved & Clinical
Outcomes

Dose Recommendation | | Initial Dose | | Simulated PK Parameters

Y

Derive Expected Concentration

\

Link to Logisitic Regression Outcome
Models
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Dose Recommendations

Dose Recommendations: Following 120 Hours of Therapy
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Plasma Concentrations Predicted

Plasma Concentrations: Following 120 Hours of Therapy
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Probability of Clinical Outcomes

Clinical Outcomes: Following 120 Hours of Therapy
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Conclusions: What is Important

m Structurally miss-specified clearance
m Large, clinically relevant impact on dosage decisions and
plasma concentrations achieved
m Removing non-linear clearance from the models resulted in
poor performance
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Conclusions: What is Important

MAJOR ARTICLE

Challenging Recommended Oral and Intravenous
Voriconazole Doses for Improved Efficacy

and Safety: Population Pharmacokinetics-Based
Analysis of Adult Patients With Invasive

Fungal Infections
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Conclusions: What is Not Important

m CYP2C19 Genotype and Other Covariates

m An individuals genotype is often not known prior to dosing

m The utility of knowing their genotype once plasma
concentrations become available is unclear

m Removing genotype from the model was of little clinical
importance
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Summary

m This research has several limitations

m Simulation study
m Assume the correct model
m |V therapy only

m Accepted in AAPS Journal
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