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Abstract

Objective: The purpose of this study was to determine the effects of oral teriflunomide on multiple sclerosis (MS)
pathology inferred by magnetic resonance imaging (MRI).

Methods: Patients (n=1088) with relapsing MS were randomized to once-daily teriflunomide 7 mg or 14 mg, or
placebo, for 108 weeks. MRI was recorded at baseline, 24, 48, 72 and 108 weeks. Annualized relapse rate and confirmed
progression of disability (sustained >12 weeks) were the primary and key secondary outcomes. The principal MRI
outcome was change in total lesion volume.

Results: After 108 weeks, increase in total lesion volume was 67.4% (p=0.0003) and 39.4% (p=0.0317) lower in the
14 and 7 mg dose groups versus placebo. Other measures favoring teriflunomide were accumulated enhanced lesions,
combined unique activity, T2-hyperintense and T |-hypointense component lesion volumes, white matter volume, and a
composite MRI score; all were significant for teriflunomide 14 mg and most significant for 7 mg versus placebo.
Conclusions: Teriflunomide provided benefits on brain MRI activity across multiple measures, with a dose effect
evident on several markers. These effects were also consistent across selected subgroups of the study population.
These findings complement clinical data showing significant teriflunomide-related reductions in relapse rate and disease
progression, and demonstrate containment of MRI-defined disease progression.
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Introduction

Teriflunomide is a novel, oral, disease-modifying therapy
(DMT) recently approved in the USA and Australia, and
currently under review by the European Medicines Agency
for the treatment of relapsing forms of multiple sclerosis

(RMS). Teriflunomide selectively and reversibly inhibits
dihydro-orotate dehydrogenase, a key mitochondrial
enzyme in de novo pyrimidine synthesis required by rap-
idly dividing lymphocytes. Through this cytostatic effect,
teriflunomide limits expansion of stimulated T and B cells
thought to be responsible for the damaging inflammatory
process associated with MS. Slowly dividing or resting
cells, including lymphocytes and non-lymphoid cells, rely
on the pyrimidine salvage pathway to meet their pyrimidine
demand. As the pyrimidine salvage pathway is unaffected
by teriflunomide, basic homeostatic functions of resting
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and slowly dividing cells appear to be preserved, and lym-
phocytes remain available for immune surveillance.!-?

A phase II study demonstrated that teriflunomide (7 or
14 mg/day) reduced magnetic resonance imaging (MRI)
activity measures by over 61% versus placebo and was well
tolerated over 36 weeks.? This trial’s ongoing open-label
extension showed that these benefits were sustained over
eight years.* In addition, phase II studies that evaluated the
addition of teriflunomide to patients with RMS already
receiving stable treatment with interferon beta’ or glati-
ramer acetate® showed no unique safety concerns for either
combination with MRI evidence of additive effects.

The Teriflunomide Multiple Sclerosis Oral (TEMSO)
trial (ClinicalTrials.gov: NCT00134563) is the first pub-
lished phase III study from the clinical development
program.” Teriflunomide 7 mg or 14 mg/day significantly
reduced the annualized relapse rate (ARR) by over 30%
(»<0.001), and the 14 mg dose reduced the risk of 12-week
confirmed disability progression by 30% (p=0.03) com-
pared with placebo.”

MRI is frequently used to evaluate the efficacy of DMTs
in MS trials. Common measures include change in number
and volume of enhanced lesions seen on T1-weighted
images following administration of gadolinium (Gd) che-
lates, number and volume of hyperintense lesions found on
T2-weighted or fluid attenuation by inversion recovery
(FLAIR) images, number and volume of hypointense
lesions on T1-weighted images, and estimates of brain
parenchymal tissue loss from baseline to predefined trial
intervals. Enhanced lesions (Gd+) indicate blood—brain
barrier breakdown marking regions with acute inflamma-
tion. An important activity measure is the number of unique
active lesions (UALs; Gd+ lesions plus unenhanced new
and substantially enlarged T2-hyperintense lesions) identi-
fied on relatively infrequent sequential imaging.? Measures
of UALSs correlate with clinical relapse rates; consequently,
the effects of DMTs on lesion activity correlate with their
effects on clinical relapses® and accumulated disability
within the context of clinical trials.® T2 lesion volume pro-
vides some measure of past disease activity, while
T1-hypointense lesions indicate more severe damage
reflecting axonal loss, gliosis and loss of intracellular
matrix.'" Measures such as reduction in brain volume are
an additional indication of disease progression.!!

The primary clinical and key MRI efficacy outcomes of
TEMSO are already published;” here we report secondary
and exploratory MRI outcomes.

Methods
Patient population and study design

The TEMSO clinical trial design and overall outcomes have
been published elsewhere.” In brief, eligible patients were
aged 18-55 years, met McDonald’s diagnostic criteria,?

exhibited a relapsing course with or without progression,
had a Kurtzke Expanded Disability Status Scale (EDSS)
score <5.5 and experienced at least two clinical relapses in
the prior two years or one relapse during the preceding year,
but no relapses within 60 days of randomization. Following
consent and screening, eligible patients were randomized.
MRI scans were performed at baseline and weeks 24, 48,
72, and 108. Participants completing the study could enter a
long-term extension.

Study endpoints

The key clinical efficacy outcomes of TEMSO were ARR
(primary endpoint) and disability progression as assessed
by changes in the EDSS score (key secondary endpoint).
The key MRI endpoint was the change in total lesion vol-
ume from baseline, defined as the total volume of the
T2-hyperintense and T1-hypointense lesion components.
Secondary MRI outcomes included the number and volume
of enhancing lesions per scan, and the volume of
T2-hyperintense and T1-hypointense lesion components.
Pre-specified exploratory variables included the proportion
of patients free from Gd+ lesions, the number of UALSs per
scan, Z4 composite score,'? and change in brain parenchy-
mal fraction (BPF; defined as change in the fraction of seg-
mented intracranial contents not classified as cerebrospinal
fluid (CSF) divided by the total segmented intracranial con-
tents), gray matter (GM) and white matter (WM) volumes.

MRI procedures

MRI of the brain with and without contrast was acquired
using a standardized protocol with seven scan series. MRI
site certification was completed prior to activation of the
clinical sites with recertification scans required for machine
changes or major upgrades. Scanners were restricted to
General Electric, Philips, and Siemens machines of 1.5
(123 MRI centers) or 3.0 (three MRI centers contributing a
total of four subjects) Tesla field strengths; one subject was
shifted to a 3T imager during the trial. Baseline MRI was
received at least one week before randomization; subse-
quent scans were performed within seven days of sched-
uled visits. Semi-automated processing was used to extract
the various tissue volumes. Serial registered sets of fully
processed dual fast spin echo, FLAIR, pre- and post-Gd T1,
final segmented and Gd-seeded images underwent expert
review to enumerate new or substantially enlarged
T2-hyperintense lesions that lacked enhancement (see
Supplementary Material for detailed methodology).

Statistical analysis

Change from baseline in total lesion volume was analyzed
using a mixed-effect model with repeated measures
(MMRM) on cubic root transformed volume data.'* The
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model included factors (fixed effects) for treatment, EDSS
strata, region, visit, treatment-by-visit interaction, baseline
lesion volume and baseline-by-visit interaction. The same
type of analysis was applied to the change from baseline in
T1-hypointense lesion volume and the strictly
T2-hyperintense lesion component. Changes in the volume
of GM and WM, BPF and Z4 scores were analyzed using
MMRM with the model factors included. Z4 scores were
constructed based on the addition of z-transformation of the
Gd+ tissue volume, total lesion volume, T1-hypointense
lesion volume and normalized CSF volume (1-BPF).13.15
The numbers of enhanced lesions and UALs per MRI
scan were compared among groups using a Poisson regres-
sion model with robust error variance. The model included
total lesion numbers as response variables, and treatment
group, EDSS strata, region, and either baseline number
of enhanced lesions or UALs as covariates, and log-
transformed number of scans as an offset variable. The total
volume of enhanced lesions per MRI scan was analyzed
using rank analysis of covariance. The adjustment for covar-
iance in the rank and strata used an analysis of covariance
model that included the ranked volume of enhanced lesions
per scan as the response variable and ranked baseline volume
of enhanced lesions, EDSS strata and region as covariates.
Post-hoc sensitivity analyses were performed for change
in total lesion volume, and numbers of on-study enhance-
ments and UALs based on patients’ entry characteristics
that included age (split on the median of <38 or >38 years),
sex, entry EDSS strata (<3.5 or >3.5), number of relapses
within two years prior to randomization (0—1, 2, 3, or >4),

MS subtype (relapsing-remitting, secondary progressive,
or progressive relapsing), prior use of other DMTs and
baseline MRI parameters (presence or absence of enhanced
lesions; total lesion volume (split on the median of <13 or
>13 ml). All other endpoints were analyzed using the same
statistical methods as for the primary analysis described
above.

Results

Between September 2004 and March 2008, 1088 patients
from 126 centers were randomized. Fourteen patients were
excluded from the MRI analyses based on missing baseline
data, leaving 1074 evaluable cases: 359 in the placebo, 359
in the 7 mg, and 356 in the 14 mg teriflunomide groups. No
significant differences between treatment groups were
observed in baseline demographics (Table 1).

Key MRI variable

The previously reported key MRI outcome, change in total
lesion volume from baseline, was significantly lower for
patients randomized to active treatment.” At week 108, the
least squares (LS) mean difference from placebo in trans-
formed total lesion volume was —0.053 (95% confidence
interval (CI): —0.101 to —0.005; p=0.0317) for the 7 mg and
—0.089 (95% CI: —0.137 to —0.041; p=0.0003) for the 14 mg
teriflunomide groups. The mean (standard deviation, SD)
change in total lesion volume from baseline was 2.21+7.00,

Table |. Patient demographics and magnetic resonance imaging (MRI) characteristics at baseline.

Placebo (n=363)

Teriflunomide 7 mg (n=366) Teriflunomide 14 mg (n=359)

Demographics
Age (years), median 39.0

Females, n (as % of total) 275 (75.8)
Caucasians, n (as % of total) 356 (98.3)
Time since first symptoms (years), median 6.3
Prior two-year treatment, n (as % of total) 90 (24.8)
Prior two-year relapses, median 2.0
Relapsing—remitting phenotype, n (as % total) 329 (90.6)
MRI characteristics

Patients with enhanced lesions, n (%) 137 (38.2)
Enhanced lesions/scan, mean (SD) 1.66 (3.55)
Total lesion volume, mean (SD) 19.34 (18.94)
T1-hypointense lesion volume, mean (SD) 3.26 (3.64)
T2-hyperintense lesion component volume, 16.08 (15.90)

mean (SD)
White matter volume, mean (SD)
Gray matter volume, mean (SD)

Brain parenchymal fraction, mean (SD)
Z4 score, mean (SD)

490.95 (59.72)
567.89 (63.14)

0.76 (0.02)
0.07 (3.10)

385 38.0
255 (69.7) 255 (71.0)
355 (97.3) 347 (96.9)
7.0 7.2
102 (27.9) 102 (28.4)
2.0 2.0
333 (91.0) 333 (92.8)
127 (35.3) 125 (35.2)
.50 (3.96) 1.81 (5.17)
20.37 (20.59) 18.08 (17.49)
3.35 (3.96) 291 (3.25)
17.02 (17.32) 15.17 (14.88)
454.34 (62.35) 447.49 (56.91)

582.31 (65.96) 568.06 (60.89)
0.76 (0.02) 0.76 (0.02)
0.00 (3.06) -0.07 (2.78)

SD: standard deviation. All volumes are given in ml.
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1.314£6.80 and 0.72+7.59 ml, for the placebo, 7 mg and
14 mg teriflunomide arms, respectively. The respective
median changes were 1.127, 0.755 and 0.345.

Secondary MRI variables

Number of Gd+ lesions. The cumulative number of
enhancements from baseline in the three arms of the trial is
shown in Figure 1. The adjusted number of Gd+ lesions per
scan at 108 weeks was 1.331 (95% CI: 1.059 to 1.673) in
the placebo group compared with 0.570 (95% CI: 0.434 to
0.748) and 0.261 (95% CI: 0.167 to 0.407) in the 7 mg and
14 mg groups, respectively. This represents relative risk
reductions of 57.2% (p<0.0001) in the 7 mg and 80.4%
(»<0.0001) in the 14 mg groups compared with placebo. A
dose response was also apparent in the proportion of
patients free from enhanced lesions: 51.4% in the 7 mg
group and 64.1% in the 14 mg group, compared with 39%
of the placebo group. Post-hoc analyses of the difference
between the 7 mg and 14 mg doses of teriflunomide on the
number of enhanced lesions per scan and proportion of
Gd+ lesion-free patients were both significant (p=0.0024
and p<0.001).

T1-hypointense lesion volume. At week 108, the LS mean
difference from placebo in transformed T1-hypointense
lesion volume was —0.016 (95% CI: —0.041 to 0.008;
p=0.1916) for the 7 mg and —0.030 (95% CI: —0.055 to
—0.006; p=0.0161) for the 14 mg groups. For the terifluno-
mide 14 mg group, this was a 31.3% relative change from
placebo. The change in the volume of the T1-hypointense

lesion component over time is shown in Figure 2. Signifi-
cant differences from placebo were evident at all intervals
after baseline for both actively treated groups through to
week 72 of the study, but were maintained through to week
108 only in the 14 mg group.

T2-hyperintense lesion component volume. The T2-hyperin-
tense component lesion volume was reduced over time in
both teriflunomide groups compared with placebo, with a
marked decrease for the 14 mg group statistically evident in
the earliest MRI scans at 24 weeks. The treatment reduction
for the 7 mg group was marginal at week 24 (p=0.0523),
but well established at week 48 (Figure 3). At week 108, the
LS mean difference from placebo in transformed T2-hyper-
intense lesion component volume was —0.051 (95% CI:
—0.100 to —0.002; p=0.0404) for the teriflunomide 7 mg
group and —0.089 (95% CI: —0.139 to —0.040; p=0.0004)
for the 14 mg group. The T2-hyperintense lesion compo-
nent was reduced by 44.0% and 76.7% in the 7 mg and
14 mg groups, respectively.

Exploratory MRI outcomes

UALs. The number of UALs per scan at the end of treat-
ment was significantly lower in both teriflunomide treat-
ment groups, corresponding to a relative risk reduction of
47.7% (p<0.0001) in the 7 mg and 69.4% (p<0.0001) in the
14 mg groups, compared with placebo (Figure 4).

Z4 score.  Significant differences in Z4 score were observed
for the 7 mg group (LS mean difference from placebo —0.333
(»=0.0008)) and for the 14 mg group (—0.512 (p<0.0001)) at
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Figure I. Cumulative number of enhancements from baseline.
The cumulative number of enhanced lesions per scan was compared
between groups using a Poisson regression model with robust error
variance. The model included total enhanced lesion numbers as response
variable, and treatment group, Expanded Disability Status Scale strata,
region, and baseline number of enhanced lesions as covariates, and log-
transformed number of scans as an offset variable. Data are shown as
means with standard error (SE) bars for cumulative number of enhanced
lesions.

Figure 2. Change from baseline in the T |-hypointense lesion
volume component.

Change from baseline in total T|-hypointense lesion volume was
analyzed using a mixed-effect model with repeated measures on cubic
root transformed volume data. The model included factors (fixed ef-
fects) for treatment, Expanded Disability Status Scale strata, region, visit,
treatment-by-visit interaction, baseline T |-hypointense lesion volume,
and baseline-by-visit interaction. Data are shown as means with standard
error (SE) bars.
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Figure 3. Change from baseline in the strictly T2-hyperintense
lesion component volume.

Change from baseline in total strictly T2-hyperintense lesion component
volume (lesion volume excluding any T|-hypointense components) was
analyzed using a mixed-effect model with repeated measures on cubic
root transformed volume data. The model included factors (fixed
effects) for treatment, Expanded Disability Status Scale strata, region,
visit, treatment-by-visit interaction, baseline T2-hyperintense lesion
volume, and baseline-by-visit interaction. Data are shown as means with
standard error (SE) bars.
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Figure 5. Change from baseline in Z4 score.

Z4 scores were constructed based on the addition of Z-transformation
of the gadolinium-enhanced tissue volume, total lesion volume, T1-
hypointense lesion volume and normalized volume of cerebrospinal fluid
(1-BPF). Change from baseline in Z4 score was analyzed using a mixed-
effect model with repeated measures. The model included factors (fixed
effects) for treatment, Expanded Disability Status Scale strata, region,
visit, treatment-by-visit interaction, baseline Z4 score and baseline-by-
visit interaction. Data are shown as means with standard error (SE)
bars. BPF: brain parenchymal fraction.

week 108. The change in Z4 score for both doses statistically
diverged from placebo at all times on study (Figure 5). The
appearance of the curves and statistical inferences were very
similar when Z4 was constructed substituting the Z-transfor-
mation of the T2-hyperintense lesion component volume for

Figure 4. Cumulative number of unique active lesions from
baseline.

The cumulative number of unique active lesions (enhanced lesions plus
unenhanced new and substantially enlarged T2-hyperintense lesions) per
scan was compared between groups using a Poisson regression model
with robust error variance. The model included total unique active
lesion numbers as response variable, and treatment group, Expanded
Disability Status Scale strata, region, and baseline number of enhanced
lesions as covariates, and log-transformed number of scans as an offset
variable. Data are shown as means with standard error (SE) bars for
cumulative number of unique active lesions.

the total lesion volume in the formula to eliminate any ‘dou-
ble counting’ (p=0.0007 and p<0.0001 for 7 mg and 14 mg,
respectively, compared with placebo).

Atrophy, volume of GM, volume of WM. Numerically lower
BPF reductions occurred over 108 weeks for both terifluno-
mide groups compared with the placebo group; however,
these differences lacked significance. The change from
baseline in the volume of GM was also not significant
between the treatment groups (LS mean difference from
placebo 1.584 for the 7 mg group and —1.985 for the 14 mg
group). However, both doses of teriflunomide reduced the
loss from baseline in WM volume compared with placebo.
The LS mean difference from placebo in WM volume at
week 108 was 3.106 (p=0.0609) for 7 mg and 6.146
(»=0.0002) for 14 mg teriflunomide. The actual mean (SD)
change in total WM volume from baseline was —4.07+18.34,
—1.19+20.56 and 1.23+18.77, for the placebo, 7 mg and
14 mg groups, respectively. This represents a relative
change from placebo of 83.0% in the 7 mg and 164.3% in
the 14 mg groups (Figure 6).

Subgroup analyses

The effects of teriflunomide on total lesion volume, num-
bers of enhanced lesions and UALSs per scan across a num-
ber of pre-specified patient subgroups are shown in
Figure 7. The effect of teriflunomide relative to placebo was
generally consistent on all three MRI measures across
all subgroups. Relatively small sample sizes for some
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Figure 6. Change from baseline in volume of white matter.
Change from baseline in total normal appearing white matter volume
was analyzed using a mixed-effect model with repeated measures. The
model included factors (fixed effects) for treatment, Expanded Disability
Status Scale strata, region, visit, treatment-by-visit interaction, baseline
normal appearing white matter volume, and baseline-by-visit interaction.
Data are shown as means with standard error (SE) bars.

subgroups likely contributed to high confidence limits
where differences relative to placebo lacked significance.

Discussion

The disease severity of this patient cohort relative to other
contemporaneously studied trial cohorts at baseline is
worth considering. Literature comparisons can be mislead-
ing if the image analysis is performed by different centers
using different image-analysis tools.!® The MRI Analysis
Center used the same imaging protocol and segmentation
approaches for several relevant trials that can help place the
TEMSO cohort in perspective. TOPIC (ClinicalTrials.gov:
NCT00622700) is an actively enrolling study of patients
randomized within 60-90 days of first MS symptom onset
with at least two typical cerebral lesions. The first 430
enrolled patients (mean age 32.1 years; female 66%; mono-
focal clinical presentation 62%) had a mean total lesion
volume of 7.64+8.7 ml, with a T1-hypointense lesion com-
ponent of 1.4+1.9 ml. The recently completed CombiRx
trial (ClinicalTrials.gov: NCTO00211887) enrolled 1008
patients with definite relapsing-remitting MS (mean age
37.7 years; female 72%; mean years from diagnosis
1.243.3) with a mean total lesion volume of 12.2+13.2 ml,
and a T1-hypointense lesion component of 1.742.2 ml.'7
This represents a 60% increase in lesion load from the
symptom onset to the early diagnosis cohort, and another
60% increase from the early diagnosis cohort to TEMSO,
indicating that the TEMSO cohort had more severe MRI-
defined cerebral pathology at randomization.

A pre-specified, modified intention-to-treat analysis
plan was applied, with the MRI data grouped by original
treatment group assignment, and all evaluable data for the

MRI measures reported here were used in the analysis as
long as the subject remained in the trial. In order to address
the issue of the effect that early study dropout might have
on the MRI results, a ‘completer’ sensitivity analysis was
done that was restricted to only those subjects who com-
pleted the 24-month trial. All results were similar (data not
shown). The results of this sensitivity analysis make it
likely that the effects of teriflunomide on the accumulation
of MRI-defined brain pathology are representative and not
overly perturbed by the 26.7% overall early clinical termi-
nation rate of the clinical study.” The effects of both doses
of teriflunomide on MRI-defined disease activity (enhanced
lesions, UALs and changes in lesion volumes) compared
with placebo were readily evident within six months of
treatment initiation. The effects of 14 mg teriflunomide
were superior to those of 7 mg at most time points.
Moreover, the effects of active therapy did not significantly
differ based on any of the baseline clinical or MRI charac-
teristics explored in the post-hoc analyses. This suggests
that the effects of teriflunomide in attenuating MRI-defined
pathologic brain activity are rather independent of disease
severity when beginning treatment. The effect of terifluno-
mide on UALs described here is consistent with the magni-
tude of the treatment effect observed for on-trial confirmed
relapse. A meta-analysis of the effects of interferon beta-1b
activity based on new T2 lesions found quite similar rela-
tionships between treatment effects on MRI activity meas-
ures and relapses.!® The proportionate effects of
teriflunomide on MRI activity and both relapses and trial
evidence of accumulating disability also adhere to those
described for other DMTs, including other oral therapies.!®
One might anticipate that the dose-dependent effect of teri-
flunomide on most MRI activity measures would also be
reflected in a differential effect on relapse activity.
Subsequent analyses of the severity and consequences of
relapse observed in this trial support the higher dose as
more beneficial (O’Connor et al, submitted) and a clear
dose-effect on relapses was also seen in the recently com-
pleted TOWER trial (ClinicalTrials.gov: NCT00751881).20

MRI measures thought to be better indicators of long-
term progression (i.e. global atrophy and reduction in GM
volume) were not attenuated by teriflunomide. Although
teriflunomide  reduced the accumulation of the
T1-hypointense lesion component volume, this may have
been a consequence of the effect of the drug on new activ-
ity. That is, the frequency of imaging in this trial favors
capturing more new non-enhanced lesion activity than
enhanced lesion activity given the rather short-lived dura-
tion of most enhancements. Potentially more sensitive
measures of atrophy should be explored to determine if any
treatment-related effects were missed. Higher resolution,
three-dimensional T1-weighted images were acquired from
all patients in TEMSO at trial entry, in anticipation that they
might prove valuable for additional analysis. Initial sam-
plings suggest that a reasonable proportion of these scans
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A B
—e— 7 mg vs placebo
Age ~e— 14 mg vs placebo Age

<38 years (n=360) <38 years (n=474)
>38 years (n=418) >38 years (n=562)

—— 7mg vs placebo

=== 14 mg vs placebo

Sex Sex
Male (n=217) — Male (n=290)
Female (#=561) Female (1=746)

Baseline EDSS score
EDSS 3.5 (n=623)
EDSS 3.5 (n=155)

Relapses in past 2 years

Baseline EDSS score
EDSS 3.5 (n=623)
EDSS >3.5 (1=155)

Relapses in past 2 years

<1 (=159) <1 (n=159)
2 (r=421) 2 (r=421)
3 (r=144) 3 (n=144)
>4 (1=54) >4 (n=54)
MS subtype MS subtype

Relapsing-remitting (n=724)
Secondary progressive (n=26)
Progressive relapsing (1=28)

Prior use of DMT in last 2 years

Relapsing-remitting (7=952)
Secondary progressive (n=46)
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Figure 7. Effect of teriflunomide on selected magnetic resonance imaging (MRI) outcomes across subgroups.

The effects of terifunomide 7 mg and 14 mg compared with placebo are shown for (A) the total lesion volume change from baseline to week 108,
(B) cumulative gadolinum (Gd)-enhanced lesion number per scan, and (C) cumulative number of unique active lesions, based on selected clinical and
MRI characteristics of the patients at entry into the trial. Cl: confidence interval; DMT: disease-modifying therapy; EDSS: Expanded Disability Status
Scale; LS: least squares; MS: multiple sclerosis.

are of adequate quality for delineation of global and An unanticipated and novel finding was the robust effect
regional atrophy,?! and analyses of cortical thickness,”” of teriflunomide in attenuating normal appearing WM loss.
which could further our understanding of the treatment This, in part, may relate to the reduction in new lesion
effects in this trial cohort. activity. However, the impact of teriflunomide therapy on
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WM appeared disproportional to its effect on activity and
changes in total lesion volume. These effects were main-
tained when the lesion volumes were added back to the nor-
mal appearing WM volumes for each scan and the analysis
repeated. Thus, the change in tissue segmented as WM
likely reflects normalization of the signal characteristics in
regions of previously altered tissue. Whether the signal
changes reflect tissue repair (e.g. possible remyelination),
or other microcellular changes that are not necessarily clin-
ically relevant (such as astrogliosis or microglial cell acti-
vation) requires further study. Increased recognition of the
amount of lesion ‘resolution’ seen over time by serial image
subtraction? suggests that the application of this technique
to this cohort’s image repository might aid a deeper explo-
ration of the observation.

Teriflunomide provided sustained benefits on brain MRI
activity across a range of measures, with a dose effect evi-
dent on most parameters. These MRI findings complement
clinical data from TEMSO showing significant reductions in
relapse rate and disease progression. In addition, the benefi-
cial effect of teriflunomide on MRI endpoints was consistent
across selected subgroups in the TEMSO study population.
These results, and detailed safety data reported elsewhere,’
add to the body of evidence suggesting that teriflunomide is
a promising new oral monotherapy for RMS and a potential
first-line treatment option in this patient population.
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