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Introduction

* LCZ696 (sacubitril/valsartan) has been shown to offer superior clinical benefits

(reduced mortality & hospitalizations) to Heart Failure patients compared to the
standard of care (enalapril).

e Sacubitril was shown to be an OATP1B1 and OATP1B3 inhibitor in vitro

— Static predictions estimated a change in exposure in excess of 125% for sensitive
OATP1B1 substrates

— Co-administration with atorvastatin showed ~2-fold increase in atorvastatin Cmax;

exposure (AUC) to atorvastatin (or its metabolites) was not significantly increased
(<34%)

— In a separate investigation, no change in simvastatin pharmacokinetics was observed
when co-administered with LCZ696

* A physiological-based pharmacokinetic modeling approach was developed to
explore atorvastatin and simvastatin interactions with LCZ696

* Additional modeling was done to evaluate the statin-specific DDI risk due to
OATP inhibition by LCZ696
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LCZ696(sacubitril/valsartan) Disposition

Hydrolysis and transport across polarized cell monolayers
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Sacubitril OATP inhibition

Equipotent OATP1B1/OATP1B3 inhibition
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Ayalasomayajula et al. (2016) J. Clin Pharm Ther. 41(4): 424-431

!/, NOVARTIS



Cenc (ng/mL )

Cone (ng/mL )

Effect of LCZ696 on the pharmacokinetics of
atorvastatin and its metabolites
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Effect of OATP1B1 polymorphism (reduced
activity) on statin exposure
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Effect of LCZ696 on SVA Pharmacokinetics
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Sacubitril PK prediction

Combined bottom-up and top-down approach Simcyp (Version 15 release 1)
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Qualification of simvastatin and simvastatin
acld-linked PBPK model
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Why was there no DDI observed?
Sacubitril: short Tmax, rapidly cleared via hydrolysis

z - - - Sacubitril 3
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* Cmax increase max 2-fold * No meaningful effect on PK with
sacubitril

* AUC increase < 1.5-fold
Static DDI predictions: do not take into consideration Tmax, Ft, P, sassive
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Atorvastatin AUC or Cmaxratio

Hepatic OATP uptake clearance/statin PK
parameter sensitivity analysis
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* Sacubitril has the potential to act as a short-lived perpetrator of OATP-
mediated DDIs

* Maximal increases of approximately 1.2 fold in the exposure of statins that
exhibit a delayed Tmax are anticipated (e.g. simvastatin/lovastatin acid,
rosuvastatin)

* Maximum change in exposure ~1.6-fold is anticipated with statins that exhibit
Tmax values that coincide with that of sacubitril (e.g. atorvastatin, pitavastatin,

pravastatin)
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