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Session Description and Objectives

Background

Selegiline (SEL) transdermal patch was approved
for the treatment of major depressive disorder
(MDD).

Suicidality is the major risk factor of
antidepressant therapy and they require a closer
therapeutic drug monitoring (TDM) . Systemic
concentrations are generally monitored to
correlate this therapeutic risk.

Pharmacokinetics of Selegiline along with it
metabolites is well established in healthy and
elderly populations but not in Adolescents, Renal
and Hepatic impaired populations.

Objective

To evaluate the disposition discrepancies of SEL
and its metabolites between healthy and special
populations In Silico using using a comprehensive
parent/metabolite(s) PBPK model.

The model outcomes inform whether these special
populations require a careful clinical monitoring in
the MDD patients to minimize the therapeutics.

This Session describes a case study on how PBPK modelling can be useful in evaluating the disposition

differences in special populations to inform if they require a closer clinical monitoring for untoward effects.
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Schematic Representation of Biotransformation of 

Selegiline and its Metabolites

The CYP enzymes involved in their biotransformation have variable turnovers in different populations.
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Comprehensive Parent/Metabolite(s) PBPK model
Reverse Translational Tool
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Physicochemical properties 

Parent and Metabolite PBPK Model

Transdermal Absorption

Multi-Phase Multi Layer Mechanistic Dermal 
(MPML-Mech Derma) Absorption Model

Secondary Metabolite Primary Metabolite(s)

Parent

Simulations performed on Simcyp Simulator version 18
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Overview: Covariates Affecting ADME
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Reference: Jamei, Dickinson et al. 2009
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Pharmacokinetics in Healthy Populations

 The predicted PK parameters of SEL and metabolites were in

agreement with observed values within 0.5-1.5 fold except for

DMS and AMP at 18.3 mg/10cm2/24 h.

 Higher mean fold error for AMP and DMS at 18.3 mg dose was

due to higher variability in observed values.
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 Two fold increase in Selegiline unbound concentrations.

 About two fold increase in Methamphetamine

concentrations in RI and HI populations

 High variability in systemic concentrations of Desmethyl

selegiline in MRI Populations

 Less than 0.5 fold decrease in AMP concentrations in HI

and RI populations.

 The predicted PK parameters of SEL and metabolites were in

agreement with observed values within 0.5-1.5 fold except for

DMS and AMP at 18.3 mg/10cm2/24 h.

 Higher mean fold error for AMP and DMS at 18.3 mg dose was

due to higher variability in observed values.

Pharmacokinetics in Healthy and Special Populations

Reference :  New Drug Application number : 21-336/21-708 Clinical Pharmacology and Biopharmaceutics Review.CDER. US-FDA.
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Potential Physiological Covariates
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ESRD: End Stage Renal Disease

References: 
Rowland Yeo, K. et al Expert Review of Clinical Pharmacology  4 (2) 2011 261-274. 
Ladda et al . Advances in chronic kidney disease 23.2 (2016): 67-75.
Oettl, Stadlbauer et alBiochimica et Biophysica Acta, 2008. 1782(7-8): 469-473.

Logan, B. K. et al, Forensic science review 14(1): 133-151.
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 Impaired kidney function not only leads to changes in renal

clearance but also decrease in CYP 2B6 and CYP 2D6

expression.

 Decreased albumin concentration in renal and hepatic

impaired subjects affects the PK of high albumin bound

drugs.

Albumin and CYP Enzyme Expression in Healthy vs 

Special Populations



#PharmSci360Slide 11

Summary and Conclusion

 PK of selegiline and its metabolites was verified at different transdermal doses using an integrated mechanistic 

dermal absorption and a comprehensive PBPK model. 

 Potential physiological discrepancies that affected the disposition of SEL and its metabolites in Renal and 

Hepatic impaired populations to that healthy  were identified In Silico.

 Free concentrations of SEL were increased by two fold in renal and hepatic impaired subjects. Decreased

CYP 2D6 and CYP 2B6 expression in RI patients increased the systemic exposure of Methamphetamine and

Desmethyl Selegiline. Increased exposure of primary metabolites, decreased the Amphetamine exposure.

 The dosage regimen of SEL is a once daily repeated dose for several months. The renal and hepatic

impaired subjects would be at a potential risk of untoward effects during selegiline antidepressant therapy.

 These subjects require a closer clinical monitoring for suicidal tendencies.
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