Teriflunomide Mechanism of Action: Linking Preclinical Evidence to Clinical Activity
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INTRODUCTION

o Teriflunomide is a once-daily oral immunomodulator approved for the treatment of
relapsing-remitting MS (RRMS)

¢ Teriflunomide reversibly inhibits the mitochondrial enzyme dihydroorotate
dehydrogenase (DHODH), required for de novo pyrimidine synthesis in rapidly
dividing lymphocytes, thereby limiting proliferation of activated T and B cells.’
Teriflunomide has no direct effects on DNA." Through its effect on proliferation,
teriflunomide has the potential to limit pathogenic immune responses that can
contribute to MS disease activity

¢ Resting and slowly dividing cells, including lymphocytes and nonlymphoid cells, rely
on the pyrimidine salvage pathway to meet their pyrimidine needs." Because this
pathway is not affected by teriflunomide, basic homeostatic functions of resting and
slowly dividing cells appear to be preserved and immune cells remain available for
surveillance (Figure 1)

Figure 1. Hypothesized Mechanism of Action of Teriflunomide
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OBJECTIVE

® To present the current understanding of teriflunomide’s mechanism of action based
on preclinical and clinical data

METHODS

Preclinical

® The impact of teriflunomide on the proliferation and viability of stimulated human
peripheral blood mononuclear cells was measured in vitro?

® The Dark Agouti Experimental Autoimmune Encephalomyelitis (DA EAE) rat model
of RRMS was used to assess the effect of teriflunomide on disease progression
(neurological scores)?

® The DA EAE model was also used to investigate the impact of teriflunomide on
central nervous system (CNS) lymphocyte infiltration (measured by flow cytometry
of cell preparations and by image analysis of stained sections),**> and on neuronal
conduction (transcranial magnetic motor-evoked potentials® [tcMMEPs] and
somatosensory-evoked potentials® [SSEPs])

Clinical

® In the double-blind, placebo-controlled, phase 3 clinical trials TEMSO (NCT00134563)
and TOWER (NCT00751881), patients with relapsing MS were randomized (1:1:1)
to receive teriflunomide 14 mg, teriflunomide 7 mg, or placebo once daily. Patients
received treatment for 108 weeks in the TEMSO trial, and for a variable period
of at least 48 weeks in the TOWER trial”?

® The primary endpoint of both trials was annualized relapse rate (ARR). The key
secondary endpoint was disability progression, and magnetic resonance imaging
(MRI) measures of disease were included as an additional endpoint in TEMSO
(MRI measures were not included in TOWER)

RESULTS

Preclinical

e In vitro, teriflunomide inhibited proliferation of stimulated human T and B cells, an
effect reversed by the addition of uridine, thereby confirming DHODH dependency
(Table 1).* Teriflunomide had no significant impact on lymphocyte viability*

able e O de bition o atea a and B e
P O era O O
CD4* T Cells CD8* T Cells B Cells

Teriflunomide 0 pM 0 0 0

Teriflunomide O pM + uridine 0.02 (0.07) 0.83(0.92) 4.4 (10.05)
Teriflunomide 25 pM 51.39(5.23) 52.59 (3.31) 60.63 (2.24)
Teriflunomide 25 pM + uridine 1.91 (1.43) 0.87 (1.04) 4.01 (4.33)
Teriflunomide 100 uM 99.64 (0.18) 98.93 (0.54) 70.42 (5.03)
Teriflunomide 100 uM + uridine 7.64 (2.82) 413 (0.77) 12.57 (5.05)
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e DA EAE rats had reduced disease severity at attack, remission, and relapse when
teriflunomide was administered prophylactically (not shown) or therapeutically
(Figure 2)°

Figure 2. Neurologic Scores in DA EAE Rats
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DA EAE, Dark Agouti Experimental Autoimmune Encephalomyelitis; SEM, standard error of the mean.

Mean neurological score (+ SEM) of EAE and sham-treated DA rats treated with vehicle or teriflunomide (10 mg/kg/day) therapeutically
from onset of EAE disease. n=11-13 animals per group per time point.
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¢ In teriflunomide-treated EAE animals, there was a significant reduction in T and B cells
(Figure 3),** natural killer cells,* and microglial cell numbers in the CNS*® at all stages
of disease®®

e Teriflunomide improved sensory and motor functional outcomes in the DA EAE rat
model. In this system, both tctMMEP and SSEP, and measures of neuronal conduction,
showed that neuronal conduction was preserved with therapeutic teriflunomide
treatment (Figure 4)*¢

Clinical

* Inthe TEMSO and TOWER pivotal clinical studies in patients with relapsing MS,
teriflunomide reduced signs of inflammation, as shown by a significant decrease in
ARR (Figure 5)78

Figure 3. Staining of DA EAE Rat CNS for T- and B-Cell Markers
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Figure 4. Measures of Neuronal Con
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Figure 5. Annualized Relapse Rate in TEMSO and TOWER
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¢ |In TEMSO, where MRI measures of disease were collected, the cumulative number
of gadolinium-enhancing lesions and the increase in total lesion volume were
significantly lower in patients receiving teriflunomide compared with those
receiving placebo (Figure 6)°

¢ Consistent benefits of teriflunomide (at the 14-mg dose) were observed on disability
progression in both studies. Teriflunomide 7 mg also showed a reduction in the risk of
disability progression; this reduction was significant in the TEMSO study (Figure 7)78

Figure 6. MRI Measures of Disease in TEMSO
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Figure 7. Disability Progression in TEMSO and TOWER
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CONCLUSIONS

® |n vitro data show that teriflunomide inhibits proliferation of stimulated T and B cells

¢ Inhibition of lymphocyte proliferation, associated with a reduction in the number
of lymphocytes in the CNS, may account for the reduction of disease severity and
preserved neuronal function observed in teriflunomide-treated EAE rats

® These observations provide insight into the mechanisms underlying the consistent
benefits associated with teriflunomide in patients with MS, notably reductions in
CNS inflammatory lesions, relapses, and disability progression
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