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Teriflunomide

A novel oral drug being investigated for the treatment of MS

1. Background

Teriflunomide is a new oral disease modifying drug (DMD), discovered by sanofi-aventis and developed specifically for the treatment of patients with various forms of MS. 

Teriflunomide, C12H9F3N2O2 

Teriflunomide is a new chemical entity being studied in a far-reaching and ambitious clinical program including more than 3,000 patients in 36 countries.

2. Clinical development program with teriflunomide in monotherapy

The first randomized double-blind placebo-controlled Phase II proof of concept (POC) study with teriflunomide in monotherapy was published in 2006
.The duration was 9 months. This study demonstrated that the mean number of continued unique active MRI lesions was reduced significantly compared to placebo for both doses of teriflunomide (7mg and 14mg) with a favorable safety profile. 
At the end of the 9 months treatment period, patients were offered the opportunity to enter a long-term extension study. All patients originally on placebo were switched to either teriflunomide 7 mg or 14 mg. This phase II study extension is still on-going but first results over 8 years were presented in 2010 at the ECTRIMS congress. Teriflunomide is ’the only oral drug with 8 years of continuous usage. 
Following the positive phase II trial results, an extensive phase III clinical program with teriflunomide in monotherapy was launched. The phase III clinical program encompasses a broad range of disease stages from clinically isolated syndrome (CIS) to relapsing forms of MS.

This clinical program includes TEMSO which is completed, TOWER
 and TENERE
, one extension of the TEMSO trial
 and one study in CIS patients, TOPIC
. These studies are being carried out in more than 30 countries and involve over 3,000 patients. TEMSO is the first in this series of Phase III trials to disclose data in 2010 during the ECTRIMS congress. 
3.1 TEMSO trial

TEMSO (TEriflunomide Multiple Sclerosis Oral) is a Phase III multicenter, multinational, randomized, placebo-controlled, double-blind, and parallel group study in ambulatory patients with relapsing multiple sclerosis (RMS). Patients were assigned to 1 of 3 treatment groups with once daily dosing of placebo, teriflunomide 7 mg, or teriflunomide 14 mg. The primary objective was to determine the impact of teriflunomide compared with placebo on the frequency of relapses. The secondary objectives were to determine the effects of teriflunomide compared with placebo on the accumulation of disability and MRI variables. 
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TEMSO Phase III study design

This Phase III study involves 1,088 patients over a period of 2 years. These patients were randomized in 21 countries worldwide: Austria, Czech Republic, Denmark, Estonia, Finland, France, Germany, Italy, Netherlands, Norway, Poland, Portugal, Russia, Sweden, Switzerland, Turkey, Ukraine, United Kingdom, Canada, Chile, USA.

2.2 TOWER trial

TOWER is an international, multi-center, double-blind, parallel-group, placebo-controlled study designed to assess the efficacy and safety of teriflunomide in approximately 1,100 patients with relapsing multiple sclerosis. The TOWER study was designed to confirm the TEMSO results. As for TEMSO, the primary objective is to evaluate the effect of teriflunomide (7 & 14mg) on annualized relapse rates vs. placebo in patients with relapsing multiple sclerosis. The efficacy on delaying the accumulation of disability will also be evaluated as secondary endpoint. The duration of treatment for the last patient recruited in the trial is one year. The completion date is estimated to be September 2011 when the last patient enrolled will have been treated 12 months3. 
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TOWER Phase III study design
2.3 TENERE trial

TENERE is an international, multi-center, randomized, parallel-group, single-blinded study comparing the effectiveness and safety of teriflunomide versus IFNβ in 300 patients with relapsing multiple sclerosis.

The objective is to make a head to head comparison of the effectiveness and safety of 2 doses of teriflunomide in comparison to IFNβ 1a in RMS patients over 1 year treatment. The primary endpoint is the “time of failure”, defined as the first occurrence of relapse or permanent study treatment discontinuation for any cause whichever comes first. 
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TENERE Phase III study design
Time to failure is an effectiveness endpoint that mimics what occurs in real life situations. The duration of treatment for the last patient in the trial is one year. This study is expected to be completed by the end of 2011.
2.4 TOPIC trial

TOPIC is an international, multi-center, randomized, double-blind, placebo-controlled, parallel group study to evaluate the efficacy and safety of two years of treatment with teriflunomide once daily 7 and 14 mg vs. placebo in approximately 780 patients with a first clinical episode suggestive of MS. The primary objective of this study is to demonstrate the efficacy of teriflunomide in reducing time to conversion in patients presenting with their first clinical episode consistent with MS to clinically definite MS.
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TOPIC Phase III study design
The TOPIC study in CIS is expected to take longer to recruit than other phase III trials regarding the low number of CIS patients, with estimated completion in 2015.

3. Clinical development program with teriflunomide in adjunct therapy
Two separate Phase II randomized, multinational, double-blind, placebo controlled parallel-group design pilot studies to estimate the tolerability, safety and efficacy, effects of teriflunomide for 24 weeks in adjunct therapy were completed.  It consists of two placebo-controlled, double-blind, parallel-group studies, in patients with relapsing MS on stable treatment with either IFNβ (PDY6045) or glatiramer acetate (PDY6046). Patients were treated with placebo, 7 mg or 14 mg teriflunomide in addition to the stable dose of IFNβ or glatiramer acetate. The duration of treatment was 24 weeks; upon completion the patients were offered the option to stay on the same therapy and participate in a 24 week extension study.

Results of these phase II trials were presented at ECTRIMS 2009
 and ACTRIMS 2010
. Teriflunomide is the first oral DMD to have completed phase II trials in adjunctive therapy.

Due to these encouraging results observed in the initial phase II studies with teriflunomide in adjunct to IFNβ, a phase III adjunctive therapy study is planned to start before the end of 2010 comparing teriflunomide when added to a stable background of IFNβ to IFNβ plus placebo.
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