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Abstract

Patients enrolled in the phase 3 TOWER study (NCT00751881) of teriflunomide had variable treatment
durations (48—173 weeks). This has led to challenges when interpreting results in the context of other
phase 3 trials of disease-modifying therapies for multiple sclerosis, which typically have a fixed 2-year
duration. This communication reports clinical outcomes in TOWER over a fixed 2-year period.
Reductions in annualised relapse rates and 12-week confirmed disability worsening associated with
teriflunomide were comparable between overall intent-to-treat and fixed 2-year study populations in
TOWER. Consistency in outcomes supports the inclusion of TOWER data in comparative analyses with

other disease-modifying therapies.
ClinicalTrials.gov: NCT00751881.
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Introduction

Teriflunomide is a once-daily oral immunomodula-
tor approved in 80 countries for the treatment of
relapsing—remitting multiple sclerosis (MS). In two
phase 3 studies in patients with relapsing forms of
multiple sclerosis (RMS) — TEMSO'
(NCT00134563) and TOWER? (NCT00751881) —
teriflunomide 14 mg significantly reduced the
annualised relapse rate (ARR) and risk of 12-week
confirmed disability worsening (CDW), compared
with placebo. Results from the phase 4 Teri-PRO
study (NCT01895335) demonstrated high levels of
patient satisfaction with teriflunomide treatment
in both treatment-naive patients and those
switching from a prior disease-modifying therapy.’
Teriflunomide has a well characterised safety and
tolerability profile,"? which remained consistent
with long-term exposure.*>

Patients in TOWER had variable treatment dura-
tions, ranging from 48 to 173 weeks,! with the
trial ending 48 weeks after the last patient was rand-
omised. Some health technology assessments and

systematic reviews have excluded results from the
TOWER dataset in meta-analyses of RMS studies,
likely because, in contrast to most phase 3 trials,
TOWER did not have a fixed 2-year treatment dura-
tion.>® Therefore, we re-evaluated the TOWER
dataset to determine whether clinical outcomes for
a fixed 2-year duration and the full treatment period
were consistent.

Methods

TOWER was conducted in accordance with the
International ~ Conference on  Harmonisation
Guidelines for Good Clinical Practice’ and the
Declaration of Helsinki.'® Study protocols were
approved by central and local ethics committees
and each site’s institutional review board. All
patients gave written consent prior to participation.
Patients with RMS were randomised 1:1:1 to receive
placebo or teriflunomide 7 mg or 14 mg (double-
blind) for a minimum of 48 weeks; inclusion criteria
for the study have previously been described.! The
primary endpoint was ARR, and the key secondary
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endpoint was 12-week CDW (Expanded Disability
Status Scale score increase of >1 point for baseline
scores <5.5, or >0.5 points for baseline scores >5.5,
sustained for a minimum of 12 weeks).

In this post hoc analysis, we compared ARR and
12-week CDW from the overall intent-to-treat
(ITT) population with a study design that would fit
a fixed 2-year study duration. The fixed-duration
population included patients from the TOWER ITT
population, based on their randomisation date, who

could have received treatment for a minimum of
96 weeks. In the 2-year study analysis, data were
censored at 96 weeks for patients whose treatment
extended beyond this period. As the 14-mg dose of
teriflunomide is the most widely approved and used
dose in clinical practice, data presented here focus
on outcomes in the 14-mg group only.

Results
Of the 758 patients in the ITT population (placebo
and teriflunomide 14-mg groups only), 451 patients

Table 1. Demographics and baseline disease characteristics for patients receiving placebo and teriflunomide 14 mg in the overall
ITT and fixed 2-year study populations.
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met the criteria for inclusion in the fixed 2-year
study, of whom 228 patients were randomised to
the placebo group and 223 were randised to the teri-
flunomide 14-mg group. Patient demographics and
baseline disease characteristics were similar between
the overall ITT population and the fixed 2-year study
population, and between the two treatment groups in
both populations (Table 1); the only exception was a
greater proportion of white patients in the 2-year
placebo group versus the ITT population
(P=0.0132). Patient disposition is reported in
Supplementary Table 1.

Teriflunomide 14 mg significantly reduced ARR by

36.3% (P=0.0001) and 40.2% (P=0.0004) versus
placebo in the overall ITT population and 2-year

@) Adjusted ARR

M Placebo mTeriflunomide 14 mg

RRR: 40.2%

study population, respectively (Figure 1(a)). The
risk of 12-week CDW was also significantly reduced
in both populations versus placebo, by 31.5%
(P=0.0442) and 38.7% (P=0.0479) in the overall
ITT population and 2-year population, respectively
(Figure 1(b)). Similarity between the overall ITT
cohort and the 2-year subpopulation was also
observed with respect to confirmed relapse, based
on time-to-event analysis. Teriflunomide 14 mg
reduced the risk of confirmed relapse by 36.9%
for the ITT population versus placebo (P<0.0001,
Figure 1(c)), and by 36.6% versus placebo for the
2-year study population (P=0.0027, Figure 1(d)).

Similar proportions of patients in each population
reported adverse events (Supplementary Table 2).

(b) 12-week confirmed disability worsening®
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Figure 1. Efficacy results in the overall intent-to-treat (ITT) and 2-year study populations. *The overall ITT population includes all patients
randomly assigned to placebo or teriflunomide 14 mg in the core TOWER study, who received at least one dose of study drug. ®The 2-year study
population includes patients treated for 96 weeks relative to individual randomisation dates and is extracted from the TOWER ITT population; the
same statistical analysis was used as for the overall ITT population. “Observed number of patients (%) with 12-week confirmed disability
worsening in placebo versus teriflunomide 14 mg groups: in ITT population, 65/388 (16.8%) versus 44/370 (11.9%); in 2-year study population,
42/228 (18.4%) versus 26/223 (11.7%). The 12-week confirmation of disability worsening should have occurred within the 2-year study period.
ARR: annualised relapse rate; CI: confidence interval; RR: relative risk; RRR: relative risk reduction.
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Discussion

The variable duration of treatment in TOWER
presents a challenge when conducting comparative
analyses with other clinical trials of disease-
modifying therapies for MS. The main purpose of
health technology assessments is to assimilate health
and clinical data in order to inform policy decision-
makers. These policies may result in allocation of
funding to support new health interventions or to
develop medical technologies. The exclusion of
key results from a pivotal study could create bias
in assessment conclusions, resulting in disadvanta-
geous decisions for reimbursement for the treatment
in question and potentially adversely impacting
patient management.

This post hoc analysis demonstrates similar effects
of teriflunomide between the fixed 2-year study pop-
ulation and the overall ITT population on the prima-
ry and key secondary outcomes of TOWER, which
were also consistent with results from TEMSO,
thereby supporting the inclusion of these results in
future meta-analyses.

As in any clinical trial or post hoc analysis, there is
the possibility of selection bias if patients with poor
clinical outcomes discontinue. Nevertheless, in our
analysis, the clinical outcomes were similar between
the two populations studied. The consistency of
results demonstrated between the two analysis pop-
ulations may be of value when considering the
design of future trials with respect to variable or
fixed-duration treatment. Variable-duration trials
may offer higher statistical power in detecting treat-
ment differences compared with a fixed-duration
treatment owing to the valuable additional follow-
up time that contributes to analyses of ARR and the
time to disability-worsening endpoints.

Conclusions

In the TOWER clinical trial of teriflunomide in
patients with RMS, teriflunomide 14 mg significant-
ly reduced ARR, and the risk of relapse and 12-week
CDW compared with placebo, regardless of whether
treatment duration was fixed or variable. The simi-
larity of outcomes between the overall ITT popula-
tion and the 2-year subpopulation in our report
provides insight about the consistency of results of
a clinical trial with variable treatment duration
versus a fixed duration.
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