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Siponimod Overview

First oral disease modifying drug available for secondary, 
progressive multiple sclerosis

MoA: Prevents the migration of lymphocytes to active areas of 
inflammation by binding to the  sphingosine-1-phosphate 
receptor



Siponimod

Siponimod, developed by 
Novartis, was approved in the 

US in March 2019 for 
progressive MS

This  followed a 3 year Phase 3 
trial (EXPAND) of ~1,650 people 

which showed a significant 
delay to disease progression 

Now also approved in Australia, 
Canada, UK, and Europe

5 day initiation titration to maintenance dose of 2mg orally per day



Contra-indications from the SPC



Siponimod Metabolism

Yin et al. European Journal of Clinical Pharmacology 2018;74:455–464 

Eliminated by CYP2C9
Reduced/absent CYP2C9 activity predicted to result in 
high plasma levels
Increased risk of toxicity - bradyarrhythmias, 
hypertension, increased hepatic enzymes, increased risk 
of infection, nausea, headache

Comparison of [14C]siponimod metabolism rates in human liver microsomes 



Pharmacokinetic studies



Dosage Guidance based on genotype

FDA and EMEA
• *1/*1 - maintenance dose 2mg per day
• *1/*2, *2/*2 - maintenance dose 2mg per day
• *1/*3, *2/*3 - maintenance dose 1mg per day
• *3/*3 - contraindicated



PGx Guidance

FDA
• Approval in 2019, with post-market 

requirements related to the genotyping 

PharmGKB  



DPWG Guidelines
• Consistent with FDA and EMEA guidance but supplemented by: 



So what are the outstanding challenges?

MS is more common in Black than White individuals
Also often associated with more severe disease - therefore siponimod a relevant therapeutic choice

CYP2C9  variant allele frequencies differ among different populations

E.G. *8 is more common than *2 and *3 combined in black population

Multiple LoF and reduced function alleles not considered in prescribing advice - creating inequities
Evidence that these additional alleles are relevant metabolism of warfarin - acknowledge that substrate specific effects

Liu et al The Journal of Clinical Pharmacology 2020;60:429–431



Summary

• Should CPIC consider a guideline that considers all relevant CYP2C9 
alleles and impact on siponimod dosage?

• Is the data around CYP2C9*2/*2 robust and consistent with that for 
other variant alleles?
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