
Management of abnormal
PK profiles: BA and PK 
point of view through 
several examples

Anne Larvor, Commercial Business Unit Manager

EBF November 2016



2 Bioservices

Plan

1 - What is a normal Pharmacokinetic (PK) profile ?

2 - How bioanalytic can influence ?

3 - Case studies

4 - How to prevent: new tools in bioanalysis

Conclusion
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1-Normal PK profile

PK parameters

Cmax : Extravascular maximum 
concentration

Tmax : Time point at Cmax

t1/2 : Terminal half-life time

AUC : Area under the curve (exposure
indicator)



4 Bioservices

2 – Bioanalytic precision influence

What about accuracy influence ?
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2 – Bioanalytic sensitivity influence

Lack of sensitivity

First concentration < LLOQ

Lag-time observed



6 Bioservices

2 – Bioanalytic sensitivity influence

Lack of sensitivity

Last concentration(s) < LLOQ

Bad estimation of AUC Bad estimation of t1/2 

(or no calculation )
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2 – Bioanalytic sensitivity influence

High sensitivity 
compared to Cmax

Detection of traces

t1/2 tending to infinity

Impact on further 
decision : posology...
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3 – Case study: early PK in dog

 
 
 Animal 169700 

Animal 169702 
Animal 169760 

Compound 1 - microsuspension Compound 1 - capsule

Study A
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3 – Case study: early PK in dog

Compound 2 – Day 4 Compound 2 – Day 10

Study B
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3 - Case study: Clinical study
1.Development of an LC/MSMS method for 

assay of 2 compounds in human plasma

2.Validation of the method

3.Assay of samples from clinical study
-> additionnal peaks observed (including 
one partially separated from compound of 
interest)

ØOverestimation of concentration level of 1 
compound

ØOverestimation of PK parameters (Cmax and 
AUC)
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3 - Case study: Clinical study
4.Investigation

ØDegradation products in the analytical conditions ? 
-> No additionnal peak in standard and QC samples

ØImpurities in starting material ? 
-> no additional peak in API

ØLabile conjugated metabolites ?
-> changes in the chromatograms after β-glucuronidases and 

sulfatases treatment

ØLast hypothesis -> Metabolites as isomers of parent compound 
(stereoisomers, double bond isomers)
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3 - Case study: bioequivalence study in dog

Ø Combined drug (aminopenicillin and ß-lactamase inhibitor)

Ø Development and validation of a combined LC/MSMS method

Ø Assay with the combined analysis method

Ø ß-lactamase inhibitor -> Bioequivalence not demonstrated 
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Ø Heterogeneity of individual PK profiles

Ø aminopenicillin -> Bioequivalence demonstrated

ØProject environment investigation 

3 - Case study: bioequivalence study in dog
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ØInvestigation on validation data

ØConcentration determination with non-combined methods
-> Similar profiles

=> «high variable compound»

3 - Case study: bioequivalence study in dog
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4 – New tools in bioanalytics
Source of variability

Variability Normal distribution of an analytical method
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4 – New tools in bioanalytics
Distribution of values
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4 – New tools in bioanalytics
Operating characteristic curves
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4 – New tools in bioanalytics
Probability to reject a quality control
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4 – New tools in bioanalytics
Probability to reject an analytical run
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Conclusion 
Necessity to develop and validate method according 
to the intended use and not only according to the 
guideline criteria

Evaluation of the method performance before 
validation and assays

Control of the time and money spent in development 
versus samples assay with a new predictive tool
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