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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
TECFIDERA safely and effectively. See full prescribing information for
TECFIDERA.

TECFIDERA® (dimethyl fumarate) delayed-release capsules, for oral use
Initial U.S. Approval: 2013

——— RECENT MAJOR CHANGES
Warnings and Precautions, PML (5.2) 2/2016

INDICATIONS AND USAGE
TECFIDERA is indicated for the treatment of patients with relapsing forms of
multiple sclerosis (1)

DOSAGE AND ADMINISTRATION
+ Starting dose: 120 mg twice a day, orally, for 7 days (2.1)
* Maintenance dose after 7 days: 240 mg twice a day, orally (2.1)
» Swallow TECFIDERA capsules whole and intact. Do not crush, chew, or
sprinkle capsule contents on food (2.1)
» Take TECFIDERA with or without food (2.1)

—  DOSAGE FORMS AND STRENGTHS
Delayed-release capsules: 120 mg and 240 mg (3)
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CONTRAINDICATIONS
Known hypersensitivity to dimethyl fumarate or any of the excipients of
TECFIDERA. (4)

—WARNINGS AND PRECAUTIONS

* Anaphylaxis and angioedema: Discontinue and do not restart TECFIDERA
if these occur. (5.1)

* Progressive multifocal leukoencephalopathy (PML): Withhold
TECFIDERA at the first sign or symptom suggestive of PML. (5.2)

* Lymphopenia: Obtain a CBC including lymphocyte count before initiating
TECFIDERA, after 6 months, and every 6 to 12 months thereafter.
Consider interruption of TECFIDERA if lymphocyte counts <0.5 x 10°/L
persist for more than six months. (5.3)

ADVERSE REACTIONS
Most common adverse reactions (incidence >10% and >2% placebo) were
flushing, abdominal pain, diarrhea, and nausea. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Biogen at 1-
800-456-2255 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS
Pregnancy: based on animal data, may cause fetal harm. (8.1)

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling
Revised: 2/2016

FULL PRESCRIBING INFORMATION: CONTENTS*

—
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2.1  Dosing Information
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*Sections or subsections omitted from the full prescribing information are not
listed.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE
TECFIDERA is indicated for the treatment of patients with relapsing forms of multiple sclerosis.

2 DOSAGE AND ADMINISTRATION

2.1 Dosing Information

The starting dose for TECFIDERA is 120 mg twice a day orally. After 7 days, the dose should
be increased to the maintenance dose of 240 mg twice a day orally. Temporary dose reductions
to 120 mg twice a day may be considered for individuals who do not tolerate the maintenance
dose. Within 4 weeks, the recommended dose of 240 mg twice a day should be resumed.
Discontinuation of TECFIDERA should be considered for patients unable to tolerate return to
the maintenance dose. The incidence of flushing may be reduced by administration of
TECFIDERA with food. Alternatively, administration of non-enteric coated aspirin (up to a dose
of 325 mg) 30 minutes prior to TECFIDERA dosing may reduce the incidence or severity of
flushing [see Clinical Pharmacology (12.3)].

TECFIDERA should be swallowed whole and intact. TECFIDERA should not be crushed or
chewed and the capsule contents should not be sprinkled on food. TECFIDERA can be taken
with or without food.

2.2 Blood Test Prior to Initiation of Therapy

Obtain a complete blood cell count (CBC) including lymphocyte count before initiation of
therapy [see Warnings and Precautions (5.3)].

3 DOSAGE FORMS AND STRENGTHS

TECFIDERA is available as hard gelatin delayed-release capsules containing 120 mg or 240 mg
of dimethyl fumarate. The 120 mg capsules have a green cap and white body, printed with “BG-
12 120 mg” in black ink on the body. The 240 mg capsules have a green cap and a green body,
printed with “BG-12 240 mg” in black ink on the body.

4 CONTRAINDICATIONS

TECFIDERA is contraindicated in patients with known hypersensitivity to dimethyl fumarate or
to any of the excipients of TECFIDERA. Reactions have included anaphylaxis and angioedema
[see Warnings and Precautions (5.1)].
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5 WARNINGS AND PRECAUTIONS

5.1 Anaphylaxis and Angioedema

TECFIDERA can cause anaphylaxis and angioedema after the first dose or at any time during
treatment. Signs and symptoms have included difficulty breathing, urticaria, and swelling of the
throat and tongue. Patients should be instructed to discontinue TECFIDERA and seek immediate
medical care should they experience signs and symptoms of anaphylaxis or angioedema.

5.2 Progressive Multifocal Leukoencephalopathy

Progressive multifocal leukoencephalopathy (PML) has occurred in patients with MS treated
with TECFIDERA. PML is an opportunistic viral infection of the brain caused by the JC virus
(JCV) that typically only occurs in patients who are immunocompromised, and that usually leads
to death or severe disability. A fatal case of PML occurred in a patient who received
TECFIDERA for 4 years while enrolled in a clinical trial. During the clinical trial, the patient
experienced prolonged lymphopenia (lymphocyte counts predominantly <0.5x10°/L for 3.5
years) while taking TECFIDERA [see Warnings and Precautions (5.3)]. The patient had no
other identified systemic medical conditions resulting in compromised immune system function
and had not previously been treated with natalizumab, which has a known association with PML.
The patient was also not taking any immunosuppressive or immunomodulatory medications
concomitantly.

PML has also occurred in the postmarketing setting in the presence of lymphopenia (<0.8x10°/L)
persisting for more than 6 months. While the role of lymphopenia in these cases is uncertain, the
majority of cases occurred in patients with lymphocyte counts <0.5x 10°/L.

At the first sign or symptom suggestive of PML, withhold TECFIDERA and perform an
appropriate diagnostic evaluation. MRI findings may be apparent before clinical signs or
symptoms. Typical symptoms associated with PML are diverse, progress over days to weeks,
and include progressive weakness on one side of the body or clumsiness of limbs, disturbance of
vision, and changes in thinking, memory, and orientation leading to confusion and personality
changes.

5.3 Lymphopenia

TECFIDERA may decrease lymphocyte counts. In the MS placebo controlled trials, mean
lymphocyte counts decreased by approximately 30% during the first year of treatment with
TECFIDERA and then remained stable. Four weeks after stopping TECFIDERA, mean
lymphocyte counts increased but did not return to baseline. Six percent (6%) of TECFIDERA
patients and <1% of placebo patients experienced lymphocyte counts <0.5x10°/L (lower limit of
normal 0.91x10°/L). The incidence of infections (60% vs 58%) and serious infections (2% vs
2%) was similar in patients treated with TECFIDERA or placebo, respectively. There was no
increased incidence of serious infections observed in patients with lymphocyte counts
<0.8x10°/L or <0.5x10°/L in controlled trials, although one patient in an extension study
developed PML in the setting of prolonged lymphopenia (lymphocyte counts predominantly
<0.5x10°/L for 3.5 years) [see Warnings and Precautions (5.2)].
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In controlled and uncontrolled clinical trials, 2% of patients experienced lymphocyte counts <0.5
x 10°/L for at least six months, and in this group the majority of lymphocyte counts remained
<0.5x10°/L with continued therapy. TECFIDERA has not been studied in patients with pre-
existing low lymphocyte counts.

Obtain a CBC, including lymphocyte count, before initiating treatment with TECFIDERA, 6
months after starting treatment, and then every 6 to 12 months thereafter, and as clinically
indicated. Consider interruption of TECFIDERA in patients with lymphocyte counts less than
0.5 x 10°/L persisting for more than six months. Given the potential for delayed recovery of
lymphocyte counts, continue to obtain lymphocyte counts until their recovery if TECFIDERA is
discontinued or interrupted due to lymphopenia. Consider withholding treatment from patients
with serious infections until resolution. Decisions about whether or not to restart TECFIDERA
should be individualized based on clinical circumstances.

54 Flushing

TECFIDERA may cause flushing (e.g., warmth, redness, itching, and/or burning sensation). In
clinical trials, 40% of TECFIDERA treated patients experienced flushing. Flushing symptoms
generally began soon after initiating TECFIDERA and usually improved or resolved over time.
In the majority of patients who experienced flushing, it was mild or moderate in severity. Three
percent (3%) of patients discontinued TECFIDERA for flushing and <1% had serious flushing
symptoms that were not life-threatening but led to hospitalization. Administration of
TECFIDERA with food may reduce the incidence of flushing. Alternatively, administration of
non-enteric coated aspirin (up to a dose of 325 mg) 30 minutes prior to TECFIDERA dosing may
reduce the incidence or severity of flushing [see Dosing and Administration (2.1) and Clinical
Pharmacology (12.3)].

6 ADVERSE REACTIONS
The following important adverse reactions are described elsewhere in labeling:
* Anaphylaxis and Angioedema [see Warnings and Precautions (5.1)].
* Progressive multifocal leukoencephalopathy [see Warnings and Precautions (5.2)].
* Lymphopenia [see Warnings and Precautions (5.3)].
* Flushing [see Warnings and Precautions (5.4)].

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in clinical trials of a drug cannot be directly compared to rates in the clinical trials of
another drug and may not reflect the rates observed in clinical practice.

The most common adverse reactions (incidence >10% and >2% more than placebo) for
TECFIDERA were flushing, abdominal pain, diarrhea, and nausea.

Adverse Reactions in Placebo-Controlled Trials
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In the two well-controlled studies demonstrating effectiveness, 1529 patients received
TECFIDERA with an overall exposure of 2244 person-years [see Clinical Studies (14)].

The adverse reactions presented in the table below are based on safety information from 769
patients treated with TECFIDERA 240 mg twice a day and 771 placebo-treated patients.

Table 1: Adverse Reactions in Study 1 and 2 reported for TECFIDERA 240 mg BID
at > 2% higher incidence than placebo

TECFIDERA Placebo

N=769 N=771
Y% Y%
Flushing 40 6
Abdominal pain 18 10
Diarrhea 14 11
Nausea 12 9
Vomiting 9 5
Pruritus 8 4
Rash 8 3
Albumin urine present 6 4
Erythema 5 1
Dyspepsia 5 3
Aspartate aminotransferase increased 4 2
Lymphopenia 2 <1

Gastrointestinal

TECFIDERA caused GI events (e.g., nausea, vomiting, diarrhea, abdominal pain, and dyspepsia).
The incidence of GI events was higher early in the course of treatment (primarily in month 1)

and usually decreased over time in patients treated with TECFIDERA compared with placebo.
Four percent (4%) of patients treated with TECFIDERA and less than 1% of placebo patients
discontinued due to gastrointestinal events. The incidence of serious GI events was 1% in
patients treated with TECFIDERA.

Hepatic Transaminases

An increased incidence of elevations of hepatic transaminases in patients treated with
TECFIDERA was seen primarily during the first six months of treatment, and most patients with
elevations had levels < 3 times the upper limit of normal (ULN). Elevations of alanine
aminotransferase and aspartate aminotransferase to > 3 times the ULN occurred in a small
number of patients treated with both TECFIDERA and placebo and were balanced between
groups. There were no elevations in transaminases > 3 times the ULN with concomitant
elevations in total bilirubin > 2 times the ULN. Discontinuations due to elevated hepatic
transaminases were < 1% and were similar in patients treated with TECFIDERA or placebo.

Eosinophilia
A transient increase in mean eosinophil counts was seen during the first 2 months of therapy.

Adverse Reactions in Placebo-Controlled and Uncontrolled Studies

In placebo-controlled and uncontrolled clinical studies, a total of 2513 patients have received
TECFIDERA and been followed for periods up to 4 years with an overall exposure of 4603
person-years. Approximately 1162 patients have received more than 2 years of treatment with
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TECFIDERA. The adverse reaction profile of TECFIDERA in the uncontrolled clinical studies
was consistent with the experience in the placebo-controlled clinical trials.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Category C

There are no adequate and well-controlled studies in pregnant women. In animals, adverse
effects on offspring survival, growth, sexual maturation, and neurobehavioral function were
observed when dimethyl fumarate (DMF) was administered during pregnancy and lactation at
clinically relevant doses. TECFIDERA should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus.

In rats administered DMF orally (25, 100, 250 mg/kg/day) throughout organogenesis,
embryofetal toxicity (reduced fetal body weight and delayed ossification) were observed at the
highest dose tested. This dose also produced evidence of maternal toxicity (reduced body weight).
Plasma exposure (AUC) for monomethyl fumarate (MMF), the major circulating metabolite, at
the no-effect dose is approximately three times that in humans at the recommended human dose
(RHD) of 480 mg/day. In rabbits administered DMF orally (25, 75, and 150 mg/kg/day)
throughout organogenesis, embryolethality and decreased maternal body weight were observed

at the highest dose tested. The plasma AUC for MMF at the no-effect dose is approximately 5
times that in humans at the RHD.

Oral administration of DMF (25, 100, and 250 mg/kg/day) to rats throughout organogenesis and
lactation resulted in increased lethality, persistent reductions in body weight, delayed sexual
maturation (male and female pups), and reduced testicular weight at the highest dose tested.
Neurobehavioral impairment was observed at all doses. A no-effect dose for developmental
toxicity was not identified. The lowest dose tested was associated with plasma AUC for MMF
lower than that in humans at the RHD.

Pregnancy Registry

There is a pregnancy registry that monitors pregnancy outcomes in women exposed to
TECFIDERA during pregnancy. Encourage patients to enroll by calling 1-866-810-1462 or
visiting www.tecfiderapregnancyregistry.com.

8.3 Nursing Mothers

It is not known whether this drug is excreted in human milk. Because many drugs are excreted in
human milk, caution should be exercised when TECFIDERA is administered to a nursing
woman.

8.4 Pediatric Use

Safety and effectiveness in pediatric patients have not been established.
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8.5 Geriatric Use

Clinical studies of TECFIDERA did not include sufficient numbers of patients aged 65 and over
to determine whether they respond differently from younger patients.

11 DESCRIPTION

TECFIDERA contains dimethyl fumarate which is also known by its chemical name, dimethyl
(E) butenedioate, (C¢HgO4). It has the following structure:

o)

Dimethyl fumarate is a white to off-white powder that is highly soluble in water with a molecular
mass of 144.13.

TECFIDERA is provided as hard gelatin delayed-release capsules for oral administration,
containing 120 mg or 240 mg of dimethyl fumarate consisting of the following inactive
ingredients: microcrystalline cellulose, silicified microcrystalline cellulose, croscarmellose
sodium, talc, silica colloidal silicon dioxide, magnesium stearate, triethyl citrate, methacrylic
acid copolymer - Type A, methacrylic acid copolymer dispersion, simethicone (30% emulsion),
sodium lauryl sulphate, and polysorbate 80. The capsule shell, printed with black ink, contains
the following inactive ingredients: gelatin, titanium dioxide, FD&C blue 1; brilliant blue FCF,
yellow iron oxide and black iron oxide.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

The mechanism by which dimethyl fumarate (DMF) exerts its therapeutic effect in multiple
sclerosis is unknown. DMF and the metabolite, monomethyl fumarate (MMF), have been shown
to activate the Nuclear factor (erythroid-derived 2)-like 2 (Nrf2) pathway in vitro and in vivo in
animals and humans. The Nrf2 pathway is involved in the cellular response to oxidative stress.
MMEF has been identified as a nicotinic acid receptor agonist in vitro.

12.2 Pharmacodynamics

Potential to prolong the QT interval
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In a placebo controlled thorough QT study performed in healthy subjects, there was no evidence
that dimethyl fumarate caused QT interval prolongation of clinical significance (i.e., the upper
bound of the 90% confidence interval for the largest placebo-adjusted, baseline-corrected QTc
was below 10 ms).

12.3 PharmacoKkinetics

After oral administration of TECFIDERA, dimethyl fumarate undergoes rapid presystemic
hydrolysis by esterases and is converted to its active metabolite, monomethyl fumarate (MMF).
Dimethyl fumarate is not quantifiable in plasma following oral administration of TECFIDERA.
Therefore all pharmacokinetic analyses related to TECFIDERA were performed with plasma
MMF concentrations. Pharmacokinetic data were obtained in subjects with multiple sclerosis and
healthy volunteers.

Absorption

The median Ty,.x of MMF is 2-2.5 hours. The peak plasma concentration (Cy.x) and overall
exposure (AUC) increased approximately dose proportionally in the dose range studied (120 mg
to 360 mg). Following administration of TECFIDERA 240 mg twice a day with food, the mean
Cinax of MMF was 1.87 mg/L and AUC was 8.21 mg.hr/L in MS patients.

A high-fat, high-calorie meal did not affect the AUC of MMF but decreased its Cyax by 40%.
The Tax was delayed from 2.0 hours to 5.5 hours. In this study, the incidence of flushing was
reduced by approximately 25% in the fed state.

Distribution

The apparent volume of distribution of MMF varies between 53 and 73 L in healthy subjects.
Human plasma protein binding of MMF is 27-45% and independent of concentration.

Metabolism

In humans, dimethyl fumarate is extensively metabolized by esterases, which are ubiquitous in
the gastrointestinal tract, blood, and tissues, before it reaches the systemic circulation. Further
metabolism of MMF occurs through the tricarboxylic acid (TCA) cycle, with no involvement of
the cytochrome P450 (CYP) system. MMF, fumaric and citric acid, and glucose are the major
metabolites in plasma.

Elimination

Exhalation of CO; is the primary route of elimination, accounting for approximately 60% of the
TECFIDERA dose. Renal and fecal elimination are minor routes of elimination, accounting for
16% and 1% of the dose respectively. Trace amounts of unchanged MMF were present in urine.

The terminal half-life of MMF is approximately 1 hour and no circulating MMF is present at 24
hours in the majority of individuals. Accumulation of MMF does not occur with multiple doses
of TECFIDERA.

Specific Populations

Body weight, gender, and age do not require dosage adjustment.
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No studies have been conducted in subjects with hepatic or renal impairment. However, neither
condition would be expected to affect exposure to MMF and therefore no dosage adjustment is
necessary.

Drug Interaction Studies

No potential drug interactions with dimethyl fumarate or MMF were identified in in vitro CYP
inhibition and induction studies, or in P-glycoprotein studies. Single doses of interferon beta-1a
or glatiramer acetate did not alter the pharmacokinetics of MMF. Aspirin, when administered
approximately 30 minutes before TECFIDERA, did not alter the pharmacokinetics of MMF.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis

Carcinogenicity studies of dimethyl fumarate (DMF) were conducted in mice and rats. In mice,
oral administration of DMF (25, 75, 200, and 400 mg/kg/day) for up to two years resulted in an
increase in nonglandular stomach (forestomach) and kidney tumors: squamous cell carcinomas
and papillomas of the forestomach in males and females at 200 and 400 mg/kg/day;
leiomyosarcomas of the forestomach at 400 mg/kg/day in males and females; renal tubular
adenomas and carcinomas at 200 and 400 mg/kg/day in males; and renal tubule adenomas at 400
mg/kg/day in females. Plasma MMF exposure (AUC) at the highest dose not associated with
tumors in mice (75 mg/kg/day) was similar to that in humans at the recommended human dose
(RHD) of 480 mg/day.

In rats, oral administration of DMF (25, 50, 100, and 150 mg/kg/day) for up to two years resulted
in increases in squamous cell carcinomas and papillomas of the forestomach at all doses tested in
males and females, and in testicular interstitial (Leydig) cell adenomas at 100 and 150 mg/kg/day.
Plasma MMF AUC at the lowest dose tested was lower than that in humans at the RHD.

Mutagenesis

Dimethyl fumarate (DMF) and monomethyl fumarate (MMF) were not mutagenic in the in vitro
bacterial reverse mutation (Ames) assay. DMF and MMF were clastogenic in the in vitro
chromosomal aberration assay in human peripheral blood lymphocytes in the absence of
metabolic activation. DMF was not clastogenic in the in vivo micronucleus assay in the rat.

Impairment of Fertility

In male rats, oral administration of DMF (75, 250, and 375 mg/kg/day) prior to and throughout
the mating period had no effect on fertility; however, increases in non-motile sperm were
observed at the mid and high doses. The no-effect dose for adverse effects on sperm is similar to
the recommended human dose (RHD) of 480 mg/day on a body surface area (mg/m?) basis.

In female rats, oral administration of DMF (20, 100, and 250 mg/kg/day) prior to and during
mating and continuing to gestation day 7 caused disruption of the estrous cycle and increases in
embryolethality at the highest dose tested. The highest dose not associated with adverse effects
(100 mg/kg/day) is twice the RHD on a mg/m” basis.
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Testicular toxicity (germinal epithelial degeneration, atrophy, hypospermia, and/or hyperplasia)
was observed at clinically relevant doses in mice, rats, and dogs in subchronic and chronic oral
toxicity studies of DMF, and in a chronic oral toxicity study evaluating a combination of four
fumaric acid esters (including DMF) in rats.

13.2 Animal Toxicology and/or Pharmacology

Kidney toxicity was observed after repeated oral administration of dimethyl fumarate (DMF) in
mice, rats, dogs, and monkeys. Renal tubule epithelia regeneration, suggestive of tubule
epithelial injury, was observed in all species. Renal tubular hyperplasia was observed in rats with
dosing for up to two years. Cortical atrophy and interstitial fibrosis were observed in dogs and
monkeys at doses above 5 mg/kg/day. In monkeys, the highest dose tested (75 mg/kg/day) was
associated with single cell necrosis and multifocal and diffuse interstitial fibrosis, indicating
irreversible loss of renal tissue and function. In dogs and monkeys, the 5 mg/kg/day dose was
associated with plasma MMF exposures less than or similar to that in humans at the
recommended human dose (RHD).

A dose-related increase in incidence and severity of retinal degeneration was observed in mice
following oral administration of DMF for up to two years at doses above 75 mg/kg/day, a dose
associated with plasma MMF exposure (AUC) similar to that in humans at the RHD.

14 CLINICAL STUDIES

The efficacy and safety of TECFIDERA were demonstrated in two studies (Studies 1 and 2) that
evaluated TECFIDERA taken either twice or three times a day in patients with relapsing-
remitting multiple sclerosis (RRMS). The starting dose for TECFIDERA was 120 mg twice or
three times a day for the first 7 days, followed by an increase to 240 mg twice or three times a
day. Both studies included patients who had experienced at least 1 relapse over the year
preceding the trial or had a brain Magnetic Resonance Imaging (MRI) scan demonstrating at
least one gadolinium-enhancing (Gd+) lesion within 6 weeks of randomization. The Expanded
Disability Status Scale (EDSS) was also assessed and patients could have scores ranging from 0
to 5. Neurological evaluations were performed at baseline, every 3 months, and at the time of
suspected relapse. MRI evaluations were performed at baseline, month 6, and year 1 and 2 in a
subset of patients (44% in Study 1 and 48% in Study 2).

Study 1: Placebo-Controlled Trial in RRMS

Study 1 was a 2-year randomized, double-blind, placebo-controlled study in 1234 patients with
RRMS. The primary endpoint was the proportion of patients relapsed at 2 years. Additional
endpoints at 2 years included the number of new or newly enlarging T2 hyperintense lesions,
number of new T1 hypointense lesions, number of Gd+ lesions, annualized relapse rate (ARR),
and time to confirmed disability progression. Confirmed disability progression was defined as at
least a 1 point increase from baseline EDSS (1.5 point increase for patients with baseline EDSS
of 0) sustained for 12 weeks.

Patients were randomized to receive TECFIDERA 240 mg twice a day (n=410), TECFIDERA
240 mg three times a day (n=416), or placebo (n=408) for up to 2 years. The median age was 39
years, median time since diagnosis was 4 years, and median EDSS score at baseline was 2. The
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median time on study drug for all treatment arms was 96 weeks. The percentages of patients who
completed 96 weeks on study drug per treatment group were 69% for patients assigned to
TECFIDERA 240 mg twice a day, 69% for patients assigned to TECFIDERA 240 mg three
times a day and 65% for patients assigned to placebo groups.

TECFIDERA had a statistically significant effect on all of the endpoints described above and the
240 mg three times daily dose showed no additional benefit over the TECFIDERA 240 mg twice
daily dose. The results for this study (240 mg twice a day vs. placebo) are shown in Table 2 and
Figure 1.

Table 2: Clinical and MRI Results of Study 1

TECFIDERA
240 mg BID Placebo P-value
Clinical Endpoints N=410 N=408
Proportion relapsing (primary endpoint) 27% 46% <0.0001
Relative risk reduction 49%
Annualized relapse rate 0.172 0.364 <0.0001
Relative reduction 53%
Proportion with disability progression 16% 27% 0.0050
Relative risk reduction 38%
MRI Endpoints N=152 N=165
Mean number of new or newly enlarging 2.6 17 <0.0001
T2 lesions over 2 years
Percentage of subjects with no new or newly 45% 27%
enlarging lesions
Number of Gd+ lesions at 2 years 0.1 (0) 1.8 (0)
Mean (median)
Percentage of subjects with
0 lesions 93% 62%
1 lesion 5% 10%
2 lesions <1% 8%
3 to 4 lesions 0 9%
5 or more lesions <1% 11%
Relative odds reduction 90% <0.0001
(percentage)
Mean number of new T1 hypointense 1.5 5.6 <0.0001
lesions over 2 years
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Time to 12-Week Confirmed Progression of Disability (Study 1)
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MOTE: Confirmed progression of disability is defined as at least 1.0 point increase on the EDSS from a baseline EDSS »= 1.0
confirmed for 12 weeks or at least 1.5 point increase on the EDSS from a baseline EDSS of 0 confirmed for 12 weeks.

Study 2: Placebo-Controlled Trial in RRMS

Study 2 was a 2-year multicenter, randomized, double-blind, placebo-controlled study that also
included an open-label comparator arm in patients with RRMS. The primary endpoint was the
annualized relapse rate at 2 years. Additional endpoints at 2 years included the number of new or
newly enlarging T2 hyperintense lesions, number of T1 hypointense lesions, number of Gd+
lesions, proportion of patients relapsed, and time to confirmed disability progression as defined
in Study 1.

Patients were randomized to receive TECFIDERA 240 mg twice a day (n=359), TECFIDERA
240 mg three times a day (n=345), an open-label comparator (n=350), or placebo (n=363) for up
to 2 years. The median age was 37 years, median time since diagnosis was 3 years, and median
EDSS score at baseline was 2.5. The median time on study drug for all treatment arms was 96
weeks. The percentages of patients who completed 96 weeks on study drug per treatment group
were 70% for patients assigned to TECFIDERA 240 mg twice a day, 72% for patients assigned
to TECFIDERA 240 mg three times a day and 64% for patients assigned to placebo groups.
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TECFIDERA had a statistically significant effect on the relapse and MRI endpoints described
above. There was no statistically significant effect on disability progression. The TECFIDERA
240 mg three times daily dose resulted in no additional benefit over the TECFIDERA 240 mg
twice daily dose. The results for this study (240 mg twice a day vs. placebo) are shown in
Table 3.

Table 3: Clinical and MRI Results of Study 2

TECFIDERA
240 mg BID Placebo P-value
Clinical Endpoints N=359 N=363
Annualized relapse rate 0.224 0.401 <0.0001
Relative reduction 44%
Proportion relapsing 29% 41% 0.0020
Relative risk reduction 34%
Proportion with disability progression 13% 17% 0.25
Relative risk reduction 21%
MRI Endpoints N=147 N=144
Mean number of new or newly enlarging 5.1 17.4 <0.0001
T2 lesions over 2 years
Percentage of subjects with no new or 27% 12%
newly enlarging lesions
Number of Gd+ lesions at 2 years
Mean (median) 0.5 (0.0) 2.0 (0.0)
Percentage of subjects with
0 lesions 80% 61%
1 lesion 11% 17%
2 lesions 3% 6%
3 to 4 lesions 3% 2%
5 or more lesions 3% 14%
Relative odds reduction 74% <0.0001
(percentage)
Mean number of new T1 hypointense 3.0 7.0 <0.0001
lesions over 2 years
16 HOW SUPPLIED/STORAGE AND HANDLING

TECFIDERA is available as hard gelatin delayed-release capsules in two strengths containing
either 120 mg or 240 mg of dimethyl fumarate. The green and white 120 mg capsules are printed
with “BG-12 120 mg” in black ink. The green 240 mg capsules are printed with “BG-12 240 mg”
in black ink. TECFIDERA is available as follows:
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30-day Starter Pack, (NDC 64406-007-03):
7-day bottle 120 mg capsules, quantity 14
23-day bottle 240 mg capsules, quantity 46

120 mg capsules:
7-day bottle of 14 capsules (NDC 64406-005-01)

240 mg capsules:
30-day bottle of 60 capsules (NDC 64406-006-02)
Store at 15°C to 30°C (59 to 86°F). Protect the capsules from light. Store in original container.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information)

Dosage

Inform patients that they will be provided two strengths of TECFIDERA when starting
treatment: 120 mg capsules for the 7 day starter dose and 240 mg capsules for the maintenance
dose, both to be taken twice daily. Inform patients to swallow TECFIDERA capsules whole and
intact. Inform patients to not crush, chew, or sprinkle capsule contents on food. Inform patients
that TECFIDERA can be taken with or without food [see Dosage and Administration (2.1)].

Anaphylaxis and Angioedema

Advise patients to discontinue TECFIDERA and seek medical care if they develop signs and
symptoms of anaphylaxis or angioedema [see Warnings and Precautions (5.1)].

Progressive Multifocal Leukoencephalopathy

Inform patients that progressive multifocal leukoencephalopathy (PML) has occurred in patients
who received TECFIDERA. Inform the patient that PML is characterized by a progression of
deficits and usually leads to death or severe disability over weeks or months. Instruct the patient
of the importance of contacting their doctor if they develop any symptoms suggestive of PML.
Inform the patient that typical symptoms associated with PML are diverse, progress over days to
weeks, and include progressive weakness on one side of the body or clumsiness of limbs,
disturbance of vision, and changes in thinking, memory, and orientation leading to confusion and
personality changes [see Warnings and Precautions (5.2)].

Lymphocyte Counts
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Inform patients that TECFIDERA may decrease lymphocyte counts. A blood test should be
obtained before they start therapy. Blood tests are also recommended after 6 months of
treatment, every 6 to 12 months thereafter, and as clinically indicated [see Warnings and
Precautions (5.3), Adverse Reactions (6.1)].

Flushing and Gastrointestinal (GI) Reactions

Flushing and GI reactions (abdominal pain, diarrhea, and nausea) are the most common reactions,
especially at the initiation of therapy, and may decrease over time. Advise patients to contact
their healthcare provider if they experience persistent and/or severe flushing or GI reactions.
Advise patients experiencing flushing that taking TECFIDERA with food or taking a non-enteric
coated aspirin prior to taking TECFIDERA may help [see Adverse Reactions (6.1)].

Pregnancy and Pregnancy Registry

Instruct patients that if they are pregnant or plan to become pregnant while taking TECFIDERA
they should inform their physician.

Encourage patients to enroll in the TECFIDERA Pregnancy Registry if they become pregnant
while taking TECFIDERA. Advise patients to call 1-866-810-1462 or visit
www.tecfiderapregnancyregistry.com for more information /see Use in Specific Populations

(8.1)].
41347-XX

Manufactured by:
Biogen Inc.
Cambridge, MA 02142

TECFIDERA is a registered trademark of Biogen.
© Biogen 2013 - 2015
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Patient Information
TECFIDERA® (tek" fi de' rah)
(dimethyl fumarate) delayed-release capsules

What is TECFIDERA?

e TECFIDERA is a prescription medicine used to treat people with relapsing forms of multiple
sclerosis (MS)

e It is not known if TECFIDERA is safe and effective in children under 18 years of age

Who should not take TECFIDERA?

e Do not use TECFIDERA if you have had an allergic reaction (such as welts, hives, swelling
of the face, lips, mouth or tongue, or difficulty breathing) to TECFIDERA or any of its
ingredients. See below for a complete list of ingredients.

Before taking and while you take TECFIDERA, tell your doctor if you have or have

had:

¢ low white blood cell counts or an infection

e any other medical conditions

Tell your doctor if you are:

e pregnant or plan to become pregnant. It is not known if TECFIDERA will harm your unborn
baby.

o If you become pregnant while taking TECFIDERA, talk to your doctor about enrolling in
the TECFIDERA Pregnancy Registry. You can enroll in this registry by calling 1-866-
810-1462 or visiting www.tecfiderapregnancyregistry.com. The purpose of this registry
is to monitor the health of you and your baby.

e breastfeeding or plan to breastfeed. It is not known if TECFIDERA passes into your breast
milk. You and your doctor should decide if you will take TECFIDERA or breastfeed.

o taking prescription or over-the-counter medicines, vitamins, or herbal supplements

How should I take TECFIDERA?

e Take TECFIDERA exactly as your doctor tells you to take it

e The recommended starting dose is one 120 mg capsule taken by mouth 2 times a day for
7 days

e The recommended dose after 7 days is one 240 mg capsule taken by mouth 2 times a day

e TECFIDERA can be taken with or without food

e Swallow TECFIDERA whole. Do not crush, chew, or sprinkle capsule contents on food.

e Protect TECFIDERA from light. You can do this by storing the capsules in their original
container.

What are the possible side effects of TECFIDERA?

TECFIDERA may cause serious side effects including:

¢ allergic reaction (such as welts, hives, swelling of the face, lips, mouth or tongue, or
difficulty breathing)

¢ PML a rare brain infection that usually leads to death or severe disability

o decreases in your white blood cell count Your doctor should do a blood test before
you start treatment with TECFIDERA and while on therapy.

The most common side effects of TECFIDERA include:

¢ flushing, redness, itching, or rash

e nNausea, vomiting, diarrhea, stomach pain, or indigestion

¢ Flushing and stomach problems are the most common reactions, especially at the start of
therapy, and may decrease over time. Taking TECFIDERA with food may help reduce
flushing. Call your doctor if you have any of these symptoms and they bother you or do
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not go away. Ask your doctor if taking aspirin before taking TECFIDERA may reduce
flushing.
These are not all the possible side effects of TECFIDERA. Call your doctor for medical advice
about side effects. You may report side effects to FDA at 1-800-FDA-1088. For more
information go to dailymed.nim.nih.gov.

General Information about the safe and effective use of TECFIDERA

e Medicines are sometimes prescribed for purposes other than those listed in this Patient
Information. Do not use TECFIDERA for a condition for which it was not prescribed. Do not
give TECFIDERA to other people, even if they have the same symptoms that you have. It
may harm them.

o If you would like more information, talk to your doctor or pharmacist. You can ask your
doctor or pharmacist for information about TECFIDERA that is written for healthcare
professionals.

What are the ingredients in TECFIDERA?

Active ingredient: dimethyl fumarate

Inactive ingredients: microcrystalline cellulose, silicified microcrystalline cellulose,
croscarmellose sodium, talc, silica colloidal silicon dioxide, magnesium stearate, triethyl
citrate, methacrylic acid copolymer - Type A, methacrylic acid copolymer dispersion,
simethicone (30% emulsion), sodium lauryl sulphate, and polysorbate 80. Capsule Shell:
gelatin, titanium dioxide, FD&C blue 1; brilliant blue FCF, yellow iron oxide and black iron
oxide.

Manufactured by: Biogen Inc., Cambridge, MA 02142, www.TECFIDERA.com or call 1-800-456-2255

This Patient Information has been approved by the U.S. Food and Drug Administration Revised: 04/2015
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SRETERHIMIC 7~ VY A FLE kO E (25, 100, 250 mgkg/H) L7277 v b TlE, fkmABRETIE -
fRIEENE (BIRIREORD K OELEE) BRSO, 72, ZOHETIIRHMAHEE (KRERD) Lo
bz, ERERREOHA, TERMPNABEY Th o 7 ~/VERT /) A F L OmiETiRERE (AUC) IX,
AR ETH D 480 mg HEHEG Lzt FOK 3 5 Thote, SERBRMMIC 7Ly A F Va0
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RERIIM L ORI 7~ VY A F L2 0 #& 5 (25, 100, 250 mgkg/H) L7=7 > F T, @A
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FRIERIZRD bR o7 (FIBRMIE, X—RATA UMEZXITo T2k K QTe %75 90%E X k-
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13
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IEMFICRBO SN2 70D, AFDOKEHRGIZED 7~ ABEE ) AFILVOERBITEL Z 5720,
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acetate DHEIGIZ L2 7 VBE ) A TF/LVOIEMBREIZEITA N> Tc, ARG 30 53027
AV ERGLESEAD. 7YABE ) AT IVORYBREICE(LIZA Do T,
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BREEDFHBNHIN L=, HIEHABETO 7<= VBE /) AFLOmER AUC IXEFRHESEAER GO XD b
KETH -7,
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AT O~S I LTz, MRFAREIL, XR—AT7 4, 33 AT L, EEIEDNIZRS TIT>72, MRI
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AFNE, FRLOFREE TR CICHFICAERZEZ KIFT L, 1 H 3[E 240 mg %50 1 H 2 [A] 240 mg %
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TRAEEL 0 93% 62%
TREH 1 5% 10%
REER 2 <1% 8%
TRAEEL 3~4 0 9%
A S UL E <1% 11%
bl Ay XK TR 90% <0.0001
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). 77 EARREE 363 H) OWTILNITHRE 2 FMEERIZHID AT 7o, Fleh R EE 37 . 2860
R P fEIE 3 4, X— AT A > TD EDSS OHRAEIX 2.5 KA > N Thoto, EEGEEOER G MM Jefi
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EECHEITTHY ., BWEITEER Sy AT TRENTEEBECES Z L EEEIEAD 2 L, PML
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ANNEX 1

SUMMARY OF PRODUCT CHARACTERISTICS
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1. NAME OF THE MEDICINAL PRODUCT

Tecfidera 120 mg gastro-resistant hard capsules
Tecfidera 240 mg gastro-resistant hard capsules

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Tecfidera 120mg capsule
Each capsule contains 120 mg dimethyl fumarate.

Tecfidera 240mg capsule
Each capsule contains 240 mg dimethyl fumarate

For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM
Gastro-resistant hard capsule

Tecfidera 120mg capsule
Green and white gastro-resistant hard capsule printed with ‘BG-12 120 mg’.

Tecfidera 240mg capsule
Green gastro-resistant hard capsule printed with ‘BG-12 240 mg’

4.  CLINICAL PARTICULARS

4.1 Therapeutic indications

Tecfidera is indicated for the treatment of adult patients with relapsing remitting multiple sclerosis
(please refer to section 5.1 for important information on the populations for which efficacy has been
established).

4.2 Posology and method of administration

Treatment should be initiated under supervision of a physician experienced in the treatment of the
disease.

Posology

The starting dose is 120 mg twice a day. After 7 days, the dose is increased to the recommended dose
of 240 mg twice a day.

Temporary dose reduction to 120 mg twice a day may reduce the occurrence of flushing and
gastrointestinal adverse reactions. Within 1 month, the recommended dose of 240 mg twice a day
should be resumed.

Tecfidera should be taken with food (see section 5.2). For those patients who may experience flushing
or gastrointestinal adverse reactions, taking Tecfidera with food may improve tolerability (see
sections 4.4, 4.5 and 4.8).

Elderly
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Clinical studies of Tecfidera had limited exposure to patients aged 55 years and above, and did not
include sufficient numbers of patients aged 65 and over to determine whether they respond differently
than younger patients (see section 5.2). Based on the mode of action of the active substance there are
no theoretical reasons for any requirement for dose adjustments in the elderly.

Renal and hepatic impairment

Tecfidera has not been studied in patients with renal or hepatic impairment. Based on clinical
pharmacology studies, no dose adjustments are needed (see section 5.2). Caution should be used when
treating patients with severe renal or severe hepatic impairment (see section 4.4).

Paediatric population

The safety and efficacy of Tecfidera in children and adolescents aged 10 to 18 years have not been
established. No data are available. There is no relevant use of Tecfidera in children aged less than

10 years for the indication of relapsing remitting multiple sclerosis.

Method of administration

For oral use.

The capsule or its contents should not be crushed, divided, dissolved, sucked or chewed as the enteric-
coating of the microtablets prevents irritant effects on the gut.

4.3 Contraindications
Hypersensitivity to the active substance or to any of the excipients listed in section 6.1.
4.4 Special warnings and precautions for use

Blood/laboratory tests

Changes in renal and hepatic laboratory tests have been seen in clinical trials in subjects treated with
Tecfidera (see section 4.8). The clinical implications of these changes are unknown. Assessments of
renal function (e.g. creatinine, blood urea nitrogen and urinalysis) and hepatic function (e.g. ALT and
AST) are recommended prior to treatment initiation, after 3 and 6 months of treatment, every 6 to

12 months thereafter and as clinically indicated.

Patients treated with Tecfidera may develop severe prolonged lymphopenia (see section 4.8).
Tecfidera has not been studied in patients with pre-existing low lymphocyte counts and caution should
be exercised when treating these patients. Prior to initiating treatment with Tecfidera, a current
complete blood count, including lymphocytes, must be performed. If lymphocyte count is found to be
below the normal range, thorough assessment of possible causes should be completed prior to
initiation of treatment with Tecfidera.

After starting therapy, complete blood counts, including lymphocytes, must be performed every 3
months.

Consider interruption of Tecfidera in patients with lymphocyte counts <0.5x10°/L persisting for more
than 6 months. The benefit/risk balance of the therapy should be reconsidered in discussion with the
patient in the context of other therapeutic options available. Clinical factors, evaluation of any
laboratory and imaging investigations could be included as part of this re-consideration. If treatment
is continued despite a persistent lymphocyte count < 0.5x10°/L, enhanced vigilance is recommended
(see also subsection on PML). Lymphocyte counts should be followed until recovery. Upon recovery
and in the absence of alternative treatment options, decisions about whether or not to restart Tecfidera
after treatment discontinuation should be based on clinical judgement.
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Assess the benefit/risk in patients with lymphocyte counts >0.5 x 10°/L and <0.8 x 10°/L for more than
six months.

MR imaging

Before initiating treatment with Tecfidera, a baseline MRI should be available (usually within 3
months) as a reference. The need for further MRI scanning should be considered in accordance with
national and local recommendations. MRI imaging may be considered as part of increased vigilance in
patients considered at increased risk of PML. In case of clinical suspicion of PML, MRI should be
performed immediately for diagnostic purposes.

Progressive Multifocal Leukoencephalopathy (PML)

PML cases have occurred with Tecfidera and other products containing fumarates in the setting of
moderate to severe prolonged lymphopenia. PML is an opportunistic infection caused by John-
Cunningham virus (JCV), which may be fatal or result in severe disability. PML can only occur in the
presence of a JCV infection. If JCV testing is undertaken, it should be considered that the influence of
lymphopenia on the accuracy of anti-JCV antibody test has not been studied in Tecfidera treated
patients. It should also be noted that a negative anti JCV antibody test (in the presence of normal
lymphocyte counts) does not preclude the possibility of subsequent JCV infection.

At the first sign or symptom suggestive of PML, withhold Tecfidera and perform appropriate
diagnostic evaluations. The symptoms of PML may be similar to an MS relapse. Typical symptoms
associated with PML are diverse, progress over days to weeks, and include progressive weakness on
one side of the body or clumsiness of limbs, disturbance of vision, and changes in thinking, memory,
and orientation leading to confusion and personality changes.

Prior treatment with immunosuppressive or immunomodulating therapies

No studies have been performed evaluating the efficacy and safety of Tecfidera when switching
patients from other disease modifying therapies to Tecfidera. The contribution of prior
immunosuppressive therapy to the development of PML in Tecfidera treated patients is unknown.
When switching patients from another disease modifying therapy to Tecfidera, the half-life and mode
of action of the other therapy should be considered in order to avoid an additive immune effect while
at the same time, reducing the risk of reactivation of MS.

A complete blood count is recommended prior to initiating Tecfidera and regularly during treatment
(see Blood/laboratory tests above).

Tecfidera can generally be started immediately after discontinuation of interferon or glatiramer acetate.

Severe renal and hepatic impairment

Tecfidera has not been studied in patients with severe renal or severe hepatic impairment and caution
should, therefore, be used in these patients (see section 4.2).

Severe active gastrointestinal disease

Tecfidera has not been studied in patients with severe active gastrointestinal disease and caution
should, therefore, be used in these patients.

Flushing

In clinical trials, 34% of Tecfidera treated patients experienced flushing. In the majority of patients
who experienced flushing, it was mild or moderate in severity.

In clinical trials, 3 patients out of a total of 2,560 patients treated with Tecfidera experienced serious
flushing symptoms that were probable hypersensitivity or anaphylactoid reactions. These events were

4
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not life-threatening, but led to hospitalisation. Prescribers and patients should be alert to this
possibility in the event of severe flushing reactions (see sections 4.2, 4.5 and 4.8).

Infections

In phase III placebo-controlled studies, the incidence of infections (60% vs 58%) and serious
infections (2% vs 2%) was similar in patients treated with Tecfidera or placebo, respectively. There
was no increased incidence of serious infections observed in patients with lymphocyte counts
<0.8x10”/L or <0.5x10°/L. During treatment with Tecfidera in the MS placebo controlled trials, mean
lymphocyte counts decreased by approximately 30% from baseline at one year and then plateaued (see
section 4.8). Mean lymphocyte counts remained within normal limits. Patients with lymphocyte counts
<0.5x10°/L were observed in <1% of patients treated with placebo and 6% of patients treated with
Tecfidera. In clinical studies (both controlled and uncontrolled), 9% of patients had lymphocyte
counts >0.5 x 10°/L and <0.8 x 10°/L for at least six months. 2% of patients experienced lymphocyte
counts <0.5 x 10°/L for at least six months. In these patients, the majority of lymphocyte counts
remained <0.5 x 10°/L with continued therapy.

If therapy is continued in the presence of moderate to severe prolonged lymphopenia, the risk of an
opportunistic infection, including Progressive Multifocal Leukoencephalopathy (PML) cannot be ruled
out (please refer to subsection PML above for further details).

If a patient develops a serious infection, suspending treatment with Tecfidera should be considered
and the benefits and risks should be reassessed prior to re-initiation of therapy. Patients receiving
Tecfidera should be instructed to report symptoms of infections to a physician. Patients with serious
infections should not start treatment with Tecfidera until the infection(s) is resolved.

4.5 Interaction with other medicinal products and other forms of interaction

Tecfidera has not been studied in combination with anti-neoplastic or immunosuppressive therapies
and caution should, therefore, be used during concomitant administration. In multiple sclerosis clinical
studies, the concomitant treatment of relapses with a short course of intravenous corticosteroids was
not associated with a clinically relevant increase of infection.

Vaccination during treatment with Tecfidera has not been studied. It is not known whether treatment
with Tecfidera might reduce the effectiveness of some vaccines. Live vaccines might carry an
increased risk of clinical infection and should not be given to patients treated with Tecfidera unless, in
exceptional cases, this potential risk is considered to be outweighed by the risk to the individual of not
vaccinating.

During treatment with Tecfidera, simultaneous use of other fumaric acid derivatives (topical or
systemic) should be avoided.

In humans, dimethyl fumarate is extensively metabolised by esterases before it reaches the systemic
circulation and further metabolism occurs through the tricarboxylic acid cycle, with no involvement of
the cytochrome P450 (CYP) system. Potential drug interaction risks were not identified from in vitro
CYP-inhibition and induction studies, a p-glycoprotein study, or studies of the protein binding of
dimethyl fumarate and monomethyl fumarate (a primary metabolite of dimethyl fumarate).

Commonly used medicinal products in patients with multiple sclerosis, intramuscular interferon
beta-1a and glatiramer acetate, were clinically tested for potential interactions with dimethyl fumarate
and did not alter the pharmacokinetic profile of dimethyl fumarate.

Administration of 325 mg (or equivalent) non-enteric coated acetylsalicylic acid, 30 minutes prior to
Tecfidera, over 4 days of dosing, did not alter the pharmacokinetic profile of Tecfidera and reduced
the occurrence and severity of flushing in a healthy volunteer study. However, long term use of
acetylsalicylic acid is not recommended for the management of flushing. Potential risks associated
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with acetylsalicylic acid therapy should be considered prior to co-administration with Tecfidera. (see
sections 4.2, 4.4 and 4.8).

Concurrent therapy with nephrotoxic medicinal products (such as aminoglycosides, diuretics, NSAIDs
or lithium) may increase the potential of renal adverse reactions (e.g. proteinuria) in patients taking
Tecfidera (see section 4.8).

Consumption of moderate amounts of alcohol did not alter exposure to Tecfidera and was not
associated with an increase in adverse reactions. Consumption of large quantities of undiluted strong
alcoholic drinks (more than 30% alcohol by volume) may lead to increased dissolution rates of
Tecfidera and, therefore, may increase the frequency of gastrointestinal adverse reactions.

In vitro CYP induction studies did not demonstrate an interaction between Tecfidera and oral
contraceptives. In an in vivo study, co-administration of Tecfidera with a combined oral contraceptive
(norgestimate and ethinyl estradiol) did not elicit any relevant change in oral contraceptive exposure.
No interaction studies have been performed with oral contraceptives containing other progestogens,
however an effect of Tecfidera on their exposure is not expected.

Paediatric population

Interaction studies have only been performed in adults.

4.6 Fertility, pregnancy and lactation

Pregnancy

There are no or limited amount of data from the use of dimethyl fumarate in pregnant women. Animal
studies have shown reproductive toxicity (see section 5.3). Tecfidera is not recommended during
pregnancy and in women of childbearing potential not using appropriate contraception (see

section 4.5). Tecfidera should be used during pregnancy only if clearly needed and if the potential
benefit justifies the potential risk to the foetus.

Breast-feeding

It is unknown whether dimethyl fumarate or its metabolites are excreted in human milk. A risk to the
newborns/infants cannot be excluded. A decision must be made whether to discontinue breast-feeding
or to discontinue Tecfidera therapy. The benefit of breast-feeding for the child and the benefit of
therapy for the woman should be taken into account.

Fertility

There are no data on the effects of Tecfidera on human fertility. Data from preclinical studies do not
suggest that dimethyl fumarate would be associated with an increased risk of reduced fertility (see
section 5.3).

4.7 Effects on ability to drive and use machines
No studies on the ability to drive and use machines have been conducted.
4.8 Undesirable effects

Summary of the safety profile

The most common adverse reactions (incidence >10%) for patients treated with Tecfidera were
flushing and gastrointestinal events (i.e. diarrhoea, nausea, abdominal pain, abdominal pain upper).
Flushing and gastrointestinal events tend to begin early in the course of treatment (primarily during the
first month) and in patients who experience flushing and gastrointestinal events, these events may
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continue to occur intermittently throughout treatment with Tecfidera. The most commonly reported
adverse reactions leading to discontinuation (incidence >1%) in patients treated with Tecfidera were
flushing (3%) and gastrointestinal events (4%).

In placebo-controlled and uncontrolled clinical studies, a total of 2,468 patients have received
Tecfidera and been followed for periods up to 4 years with an overall exposure equivalent to

3,588 person-years. Approximately 1,056 patients have received more than 2 years of treatment with
Tecfidera. The experience in uncontrolled clinical trials is consistent with the experience in the
placebo-controlled clinical trials.

Tabulated summary of adverse reactions

Adverse reactions, which were more frequently reported in Tecfidera versus placebo-treated patients,
are presented in the table below. These data were derived from 2 pivotal Phase 3 placebo-controlled,
double-blind clinical trials with a total of 1,529 patients treated with Tecfidera and for up to 24 months
with an overall exposure of 2,371 person-years (see section 5.1). The frequencies described in the
table below are based on 769 patients treated with Tecfidera 240 mg twice a day and 771 patients
treated with placebo.

The adverse reactions are presented as MedDRA preferred terms under the MedDRA System Organ
Class. The incidence of the adverse reactions below are expressed according to the following
categories:

- Very common (>1/10)

- Common (>1/100 to <1/10)

- Uncommon (>1/1, 000 to <1/100)

- Rare (>1/10, 000 to <1/1,000)

- Very rare (<1/10,000)

- Not known (cannot be estimated from the available data)

MedDRA System Organ Class Adverse reaction Frequency category
Infections and infestations Gastroenteritis Common
Progressive multifocal
leukgéencephalopathy (PML) Not known
Blood and lymphatic system Lymphopenia Common
disorders Leucopenia Common
Immune system disorders Hypersensitivity Uncommon
Nervous system disorders Burning sensation Common
Vascular disorders Flushing Very common
Hot flush Common
Gastrointestinal disorders Diarrhoea Very common
Nausea Very common
Abdominal pain upper Very common
Abdominal pain Very common
Vomiting Common
Dyspepsia Common
Gastritis Common
Gastrointestinal disorder Common
Skin and subcutaneous tissue Pruritus Common
disorders Rash Common
Erythema Common
Renal and urinary disorders Proteinuria Common
General disorders and .
- S . Feeling hot Common
administration site conditions
Investigations Ketones measured in urine Very common
Albumin urine present Common
Aspartate aminotransferase increased | Common
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MedDRA System Organ Class Adverse reaction Frequency category
Alanine aminotransferase increased Common
White blood cell count decreased Common

Description of selected adverse reactions

Flushing

In the placebo-controlled studies, the incidence of flushing (34% versus 4%) and hot flush

(7% versus 2%) was increased in patients treated with Tecfidera compared to placebo, respectively.
Flushing is usually described as flushing or hot flush, but can include other events (e.g. warmth,
redness, itching, and burning sensation). Flushing events tend to begin early in the course of treatment
(primarily during the first month) and in patients who experience flushing, these events may continue
to occur intermittently throughout treatment with Tecfidera. In patients with flushing, the majority had
flushing events that were mild or moderate in severity. Overall, 3% of patients treated with Tecfidera
discontinued due to flushing. The incidence of serious flushing, which may be characterised by
generalised erythema, rash and/or pruritus, was seen in less than 1% of patients treated with Tecfidera
(see sections 4.2, 4.4 and 4.5).

Gastrointestinal

The incidence of gastrointestinal events (e.g. diarrhoea [14% versus 10%], nausea [12% versus 9%],
upper abdominal pain [10% versus 6%], abdominal pain [9% versus 4%], vomiting [8% versus 5%
and dyspepsia [5% versus 3%]) was increased in patients treated with Tecfidera compared to placebo,
respectively. Gastrointestinal events tend to begin early in the course of treatment (primarily during
the first month) and in patients who experience gastrointestinal events, these events may continue to
occur intermittently throughout treatment with Tecfidera. In the majority of patients who experienced
gastrointestinal events, it was mild or moderate in severity. Four per cent (4%) of patients treated with
Tecfidera discontinued due to gastrointestinal events. The incidence of serious gastrointestinal events,
including gastroenteritis and gastritis, was seen in 1% of patients treated with Tecfidera (see

section 4.2).

Hepatic transaminases

In placebo-controlled studies, elevations of hepatic transaminases were observed. The majority of
patients with elevations had hepatic transaminases that were <3 times the upper limit of normal (ULN).
The increased incidence of elevations of hepatic transaminases in patients treated with Tecfidera
relative to placebo was primarily seen during the first 6 months of treatment. Elevations of alanine
aminotransferase and aspartate aminotransferase >3 times ULN, respectively, were seen in 5% and

2% of patients treated with placebo and 6% and 2% of patients treated with Tecfidera. There were no
elevations in transaminases >3 times ULN with concomitant elevations in total bilirubin >2 times
ULN. Discontinuations due to elevated hepatic transaminases were <1% and similar in patients treated
with Tecfidera or placebo.

Renal

In placebo-controlled studies, the incidence of proteinuria was higher in patients treated with Tecfidera
(9%) compared to placebo (7%). The overall incidence of renal and urinary adverse events was similar
for Tecfidera and placebo-treated patients. There were no reports of serious renal failure. On urinalysis,
the percentage of patients with protein values of 1+ or greater was similar for Tecfidera (43%) and
placebo-treated patients (40%). Typically, laboratory observations of proteinuria were not progressive.
Compared to patients treated with placebo, estimated glomerular filtration rate (¢GFR) was observed
to increase in patients treated with Tecfidera, including those patients with 2 consecutive occurrences
of proteinuria (>1+).

Haematological
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In the placebo-controlled studies, most patients (>98%) had normal lymphocyte values prior to
initiating treatment. Upon treatment with Tecfidera, mean lymphocyte counts decreased over the first
year with a subsequent plateau. On average, lymphocyte counts decreased by approximately 30% of
baseline value. Mean and median lymphocyte counts remained within normal limits. Lymphocyte
counts <0.5x10°/1 were observed in <1% of patients treated with placebo and 6% of patients treated
with Tecfidera. A lymphocyte count <0.2x10%/1 was observed in 1 patient treated with Tecfidera and in
no patients treated with placebo.The incidence of infections (58% versus 60%) and serious infections
(2% versus 2%) was similar in patients treated with placebo or Tecfidera. An increased incidence of
infections and serious infections was not observed in patients with lymphocyte counts <0.8x10°/1 or
<0.5x10°/1. PML has occurred in the setting of moderate to severe prolonged lymphopenia (please
refer to section 4.4). A transient increase in mean eosinophil counts was seen during the first 2 months
of therapy.

Laboratory abnormalities

In the placebo-controlled studies, measurement of urinary ketones (1+ or greater) was higher in
patients treated with Tecfidera (45%) compared to placebo (10%). No untoward clinical consequences
were observed in clinical trials.

Levels of 1,25-dihydroxyvitamin D decreased in Tecfidera treated patients relative to placebo (median
percentage decrease from baseline at 2 years of 25% versus 15%, respectively) and levels of
parathyroid hormone (PTH) increased in Tecfidera treated patients relative to placebo (median
percentage increase from baseline at 2 years of 29% versus 15%, respectively). Mean values for both
parameters remained within normal range.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It
allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions via the national reporting system
listed in Appendix V.

4.9 Overdose

Cases of overdose with Tecfidera have been reported. The symptoms described in these cases were
consistent with the known adverse event profile of Tecfidera. There are no known therapeutic
interventions to enhance elimination of Tecfidera nor is there a known antidote. In the event of
overdose, it is recommended that symptomatic supportive treatment be initiated as clinically indicated.
5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Other nervous system drugs, ATC code: N07XX09

Mechanism of action

The mechanism by which dimethyl fumarate exerts therapeutic effects in multiple sclerosis is not fully
understood. Preclinical studies indicate that dimethyl fumarate pharmacodynamic responses appear to
be primarily mediated through activation of the Nuclear factor (erythroid-derived 2)-like 2 (Nrf2)
transcriptional pathway. Dimethyl fumarate has been shown to up regulate Nrf2-dependent antioxidant
genes in patients (e.g. NAD(P)H dehydrogenase, quinone 1; [NQOT1]).

Pharmacodynamic effects
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Effects on the immune system

In preclinical and clinical studies, Tecfidera demonstrated anti-inflammatory and immunomodulatory
properties. Dimethyl fumarate and monomethyl fumarate, the primary metabolite of dimethyl fumarate,
significantly reduced immune cell activation and subsequent release of pro-inflammatory cytokines in
response to inflammatory stimuli in preclinical models. In clinical studies with psoriasis patients,
dimethyl fumarate affected lymphocyte phenotypes through a down-regulation of pro-inflammatory
cytokine profiles (Tyl, Tyl7), and biased towards anti-inflammatory production (Ty2). Dimethyl
fumarate demonstrated therapeutic activity in multiple models of inflammatory and

neuroinflammatory injury. In Phase 3 studies, upon treatment with Tecfidera mean lymphocyte counts
decreased on average by approximately 30% of their baseline value over the first year with a
subsequent plateau.

Effect on cardiovascular system

Single doses of 240 mg or 360 mg Tecfidera did not have any effect on the QTc interval when
compared to placebo in a QTc study.

Clinical efficacy and safety

Two, 2-year, randomised, double-blind, placebo controlled studies [Study 1 (DEFINE) with

1234 subjects and Study 2 (CONFIRM) with 1417 subjects] of subjects with relapsing-remitting
multiple sclerosis (RRMS) were performed. Subjects with progressive forms of MS were not included
in these studies. Efficacy (see table below) and safety were demonstrated in subjects with Expanded
Disability Status Scale (EDSS) scores ranging from 0 to 5 inclusive, who had experienced at least

1 relapse during the year prior to randomisation, or, within 6 weeks of randomisation had a brain
Magnetic Resonance Imaging (MRI) demonstrating at least one gadolinium-enhancing (Gd+) lesion.
Study 2 contained a rater-blinded (i.e. study physician/ investigator assessing the response to study
treatment was blinded) reference comparator of glatiramer acetate.

In Study 1, patients had the following median baseline characteristics: age 39 years, disease duration
7.0 years, EDSS score 2.0. In addition, 16% of patients had an EDSS score >3.5, 28% had >2 relapses
in the prior year and 42% had previously received other approved MS treatments. In the MRI cohort
36% of patients entering the study had Gd+ lesions at baseline (mean number of Gd+ lesions 1.4).

In Study 2, patients had the following median baseline characteristics: age 37 years, disease
duration 6.0 years, EDSS score 2.5. In addition, 17% of patients had an EDSS score >3.5, 32% had
>2 relapses in the prior year and 30% had previously received other approved MS treatments. In the
MRI cohort 45% of patients entering the study had Gd+ lesions at baseline (mean number of Gd+
lesions 2.4).

Compared to placebo, subjects treated with Tecfidera had a clinically meaningful and statistically
significant reduction on: the primary endpoint in Study 1, proportion of subjects relapsed at 2 years;
and the primary endpoint in Study 2, annualised relapse rate at 2 years.

The annualised relapse rate for glatiramer acetate and placebo was 0.286 and 0.401 respectively in
Study 2, corresponding to a reduction of 29% (p=0.013), which is consistent with approved
prescribing information.

DEFINE CONFIRM
Placebo | Tecfidera Placebo | Tecfidera Glatiramer
240 mg 240 mg acetate
twice a day twice a day
Clinical Endpoints”
No. subjects 408 410 363 359 350
Annualised relapse rate 0.364 0.172%** 0.401 (0.224*** 0.286*
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DEFINE CONFIRM
Placebo | Tecfidera Placebo | Tecfidera Glatiramer
240 mg 240 mg acetate
twice a day twice a day
Rate ratio 0.47 0.56 0.71
(95% CI) (0.37,0.61) (0.42,0.74) (0.55, 0.93)
Proportion relapsed 0.461 0.270%** 0.410 0.291** 0.321**
Hazard ratio 0.51 0.66 0.71
(95% CI) (0.40, 0.66) (0.51, 0.86) (0.55, 0.92)
Proportion with 12-week | 0.271 | 0.164** 0.169 | 0.128" 0.156"
confirmed disability
progression
Hazard ratio 0.62 0.79 0.93
(95% CI) (0.44, 0.87) (0.52,1.19) (0.63,1.37)
Proportion with 24 week | 0.169 0.128# 0.125 0.078# 0.108#
confirmed disability
progression
Hazard ratio 0.77 0.62 0.87
(95% CI) (0.52, 1.14) (0.37, 1.03) (0.55, 1.38)
MRI Endpoints”
No. subjects 165 152 144 147 161
Mean (median) number of | 16.5 3.2 19.9 5.7 9.6
new or newly enlarging (7.0) (1.0)*** (11.0) (2.0)%** (3.0)***
T2 lesions over 2 years
Lesion mean ratio 0.15 0.29 0.46
(95% CI) (0.10, 0.23) (0.21,0.41) (0.33,0.63)
Mean (median) number of | 1.8 0.1 2.0 0.5 0.7
Gd lesions at 2 years (0) (0)*** (0.0) (0.0)*** (0.0)**
Odds ratio 0.10 0.26 0.39
(95% CI) (0.05, 0.22) (0.15, 0.46) (0.24, 0.65)
Mean (median) number of | 5.7 2.0 8.1 3.8 4.5
new T1 hypointense (2.0) (1.0)*** (4.0) (1.0)*** (2.0)**
lesions over 2 years
Lesion mean ratio 0.28 0.43 0.59
(95% CI) (0.20, 0.39) (0.30, 0.61) (0.42, 0.82)

“All analyses of clinical endpoints were intent-to-treat; "MRI analysis used MRI cohort

*P-value < 0.05; **P-value < 0.01; ***P-value < 0.0001; #not statistically significant

Efficacy in patients with high disease activity:

Consistent treatment effect on relapses in a subgroup of patients with high disease activity was

observed, whilst the effect on time to 3-month sustained disability progression was not clearly

established. Due to the design of the studies, high disease activity was defined as follows:

- Patients with 2 or more relapses in one year, and with one or more Gd-enhancing lesions on
brain MRI (n=42 in DEFINE; n=51 in CONFIRM) or,

- Patients who have failed to respond to a full and adequate course (at least one year of treatment)
of beta-interferon, having had at least 1 relapse in the previous year while on therapy, and at
least 9 T2-hyperintense lesions in cranial MRI or at least 1 Gd-enhancing lesion, or patients
having an unchanged or increased relapse rate in the prior year as compared to the previous 2

years (n=177 in DEFINE; n=141 in CONFIRM).

Paediatric population

The European Medicines Agency has deferred the obligation to submit the results of studies with
Tecfidera in one or more subsets of the paediatric population in multiple sclerosis (see section 4.2 for
information on paediatric use).

11
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5.2 Pharmacokinetic properties

Orally administered Tecfidera (dimethyl fumarate) undergoes rapid presystemic hydrolysis by
esterases and is converted to its primary metabolite, monomethyl fumarate, which is also active.
Dimethyl fumarate is not quantifiable in plasma following oral administration of Tecfidera. Therefore,
all pharmacokinetic analyses related to dimethyl fumarate were performed with plasma monomethyl
fumarate concentrations. Pharmacokinetic data were obtained in subjects with multiple sclerosis and
healthy volunteers.

Absorption

The T..x of monomethyl fumarate is 2 to 2.5 hours. As Tecfidera gastro-resistant hard capsules
contain microtablets, which are protected by an enteric coating, absorption does not commence until
they leave the stomach (generally less than 1 hour). Following 240 mg twice a day administered with
food, the median peak (C,..) was 1.72 mg/l and overall (AUC) exposure was 8.02 h.mg/1 in subjects
with multiple sclerosis. Overall, C,x and AUC increased approximately dose- proportionally in the
dose range studied (120 mg to 360 mg). In subjects with multiple sclerosis, two 240 mg doses were
administered 4 hours apart as part of a three times a day dosing regimen. This resulted in a minimal
accumulation of exposure yielding an increase in the median Cmax of 12% compared to the twice
daily dosing (1.72 mg/1 for twice daily compared to 1.93 mg/l for three times daily) with no safety
implications.

Food does not have a clinically significant effect on exposure of dimethyl fumarate. However,
Tecfidera should be taken with food due to improved tolerability with respect to flushing or
gastrointestinal adverse events (see section 4.2).

Distribution

The apparent volume of distribution following oral administration of 240 mg Tecfidera varies between
60 L and 90 L. Human plasma protein binding of monomethyl fumarate generally ranges between

27% and 40%.

Biotransformation

In humans, dimethyl fumarate is extensively metabolised with less than 0.1% of the dose excreted as
unchanged dimethyl fumarate in urine. It is initially metabolised by esterases, which are ubiquitous in
the gastrointestinal tract, blood and tissues, before it reaches the systemic circulation. Further
metabolism occurs through the tricarboxylic acid cycle, with no involvement of the cytochrome P450
(CYP) system. A single 240 mg "*C-dimethyl fumarate dose study identified glucose as the
predominant metabolite in human plasma. Other circulating metabolites included fumaric acid, citric
acid and monomethyl fumarate. The downstream metabolism of fumaric acid occurs through the
tricarboxylic acid cycle, with exhalation of CO, serving as a primary route of elimination.

Elimination

Exhalation of CO, is the primary route of dimethyl fumarate elimination accounting for 60% of the
dose. Renal and faecal elimination are secondary routes of elimination, accounting for 15.5% and
0.9% of the dose respectively.

The terminal half-life of monomethyl fumarate is short (approximately 1 hour) and no circulating
monomethyl fumarate is present at 24 hours in the majority of individuals. Accumulation of parent

drug or monomethyl fumarate does not occur with multiple doses of dimethyl fumarate at the
therapeutic regimen.

Linearity
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Dimethyl fumarate exposure increases in an approximately dose proportional manner with single and
multiple doses in the 120 mg to 360 mg dose range studied.

Pharmacokinetics in special patient groups

Based on the results of Analysis of Variance (ANOVA), body weight is the main covariate of
exposure (by C.x and AUC) in relapsing remitting multiple sclerosis (RRMS) subjects, but did not
affect safety and efficacy measures evaluated in the clinical studies.

Gender and age did not have a clinically significant impact on the pharmacokinetics of dimethyl
fumarate. The pharmacokinetics in patients aged 65 and over has not been studied.

Paediatric population
The pharmacokinetics in patients below the age of 18 has not been studied.
Renal impairment

Since the renal pathway is a secondary route of elimination for dimethyl fumarate accounting for less
than 16% of the dose administered, evaluation of pharmacokinetics in individuals with renal
impairment was not conducted.

Hepatic impairment

As dimethyl fumarate and monomethyl fumarate are metabolised by esterases, without the
involvement of the CYP450 system, evaluation of phamacokinetics in individuals with hepatic
impairment was not conducted.

5.3 Preclinical safety data

The adverse reactions described in the Toxicology and Reproduction toxicity sections below were not
observed in clinical studies, but were seen in animals at exposure levels similar to clinical exposure
levels.

Mutagenesis

Dimethyl fumarate and mono-methylfumarate were negative in a battery of in vitro assays (Ames,
chromosomal aberration in mammalian cells). Dimethyl fumarate was negative in the in vivo
micronucleus assay in the rat.

Carcinogenesis

Carcinogenicity studies of dimethyl fumarate were conducted for up to 2 years in mice and rats.
Dimethyl fumarate was administered orally at doses of 25, 75, 200 and 400 mg/kg/day in mice, and at
doses of 25, 50, 100, and 150 mg/kg/day in rats. In mice, the incidence of renal tubular carcinoma was
increased at 75 mg/kg/day, at equivalent exposure (AUC) to the recommended human dose. In rats,
the incidence of renal tubular carcinoma was increased at 100 mg/kg/day, approximately 3 times
higher exposure than the recommended human dose. The relevance of these findings to human risk is
unknown.

The incidence of squamous cell papilloma and carcinoma in the nonglandular stomach (forestomach)
was increased at equivalent exposure to the recommended human dose in mice and below exposure to

the recommended human dose in rats (based on AUC). The forestomach in rodents does not have a
human counterpart.

Toxicology

13



Page 79

Nonclinical studies in rodent, rabbits, and monkeys were conducted with a dimethyl fumarate
suspension (dimethyl fumarate in 0.8% hydroxypropyl methylcellulose) administered by oral gavage.
The chronic dog study was conducted with oral administration of the dimethyl fumarate capsule.

Kidney changes were observed after repeated oral administration of dimethyl fumarate in mice, rats,
dogs, and monkeys. Renal tubule epithelial regeneration, suggestive of injury, was observed in all
species. Renal tubular hyperplasia was observed in rats with life time dosing (2-year study). Cortical
atrophy was observed in dogs and monkeys, and single cell necrosis and interstitial fibrosis were
observed in monkeys that received daily oral doses of dimethyl fumarate for 12 months, at 6 times the
recommended dose based on AUC. The relevance of these findings to humans is not known.

In the testes, degeneration of the seminiferous epithelium was seen in rats and dogs. The findings were
observed at approximately the recommended dose in rats and 6 times the recommended dose in dogs
(AUC basis). The relevance of these findings to humans is not known.

Findings in the forestomach of mice and rats consisted of squamous epithelial hyperplasia and
hyperkeratosis; inflammation; and squamous cell papilloma and carcinoma in studies of 3 months or

longer in duration. The forestomach of mice and rats does not have a human counterpart.

Reproduction toxicity

Oral administration of dimethyl fumarate to male rats at 75, 250, and 375 mg/kg/day prior to and
during mating had no effects on male fertility up to the highest dose tested (at least 2 times the
recommended dose on an AUC basis). Oral administration of dimethyl fumarate to female rats at

25, 100, and 250 mg/kg/day prior to and during mating, and continuing to Day 7 of gestation, induced
reduction in the number of estrous stages per 14 days and increased the number of animals with
prolonged diestrus at the highest dose tested (11 times the recommended dose on an AUC basis).
However, these changes did not affect fertility or the number of viable fetuses produced.

Dimethyl fumarate has been shown to cross the placental membrane into fetal blood in rats and rabbits,
with ratios of fetal to maternal plasma concentrations of 0.48 to 0.64 and 0.1 respectively. No
malformations were observed at any dose of dimethyl fumarate in rats or rabbits. Administration of
dimethyl fumarate at oral doses of 25, 100, and 250 mg/kg/day to pregnant rats during the period of
organogenesis resulted in maternal adverse effects at 4 times the recommended dose on an AUC basis,
and low fetal weight and delayed ossification (metatarsals and hindlimb phalanges) at 11 times the
recommended dose on an AUC basis. The lower fetal weight and delayed ossification were considered
secondary to maternal toxicity (reduced body weight and food consumption).

Oral administration of dimethyl fumarate at 25, 75, and 150 mg/kg/day to pregnant rabbits during
organogenesis had no effect on embryo-fetal development and resulted in reduced maternal body
weight at 7 times the recommended dose and increased abortion at 16 times the recommended dose,
on an AUC basis.

Oral administration of dimethyl fumarate at 25, 100, and 250 mg/kg/day to rats during pregnancy and
lactation resulted in lower body weights in the F1 offspring, and delays in sexual maturation in F1

males at 11 times the recommended dose on an AUC basis. There were no effects on fertility in the F1
offspring. The lower offspring body weight was considered secondary to maternal toxicity.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients
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Enteric-coated microtablets

Microcrystalline cellulose

Croscarmellose sodium

Talc

Silica, colloidal anhydrous

Magnesium stearate

Triethyl citrate

Methacrylic acid — methyl methacrylate copolymer (1:1)
Methacrylic acid — ethyl acrylate copolymer (1:1) dispersion 30%
Simeticone

Sodium laurilsulfate

Polysorbate 80

Capsule shell

Gelatin

Titanium dioxide (E171)
Brilliant Blue FCF (E133)
Yellow iron oxide (E172)

Capsule print (black ink)

Shellac

Potassium hydroxide

Black iron oxide (E172)

6.2 Incompatibilities

Not applicable.

6.3  Shelf life

120 mg gastro-resistant hard capsules: 4 years
240 mg gastro-resistant hard capsules: 4 years

6.4 Special precautions for storage

Do not store above 30°C.
Keep the blisters in the outer carton in order to protect from light.

6.5 Nature and contents of container

120 mg capsules: 14 capsules in PVC/PE/PVDC-PVC aluminium blister packs.
240 mg capsules: 56 or 168 capsules in PVC/PE/PVDC-PVC aluminium blister packs.

Not all pack sizes may be marketed.
6.6  Special precautions for disposal

No special requirements.

7. MARKETING AUTHORISATION HOLDER

Biogen Idec Ltd
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Innovation House
70 Norden Road
Maidenhead
Berkshire

SL6 4AY

United Kingdom

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/13/837/001

EU/1/13/837/002

EU/1/13/837/003

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: 30 January 2014

10. DATE OF REVISION OF THE TEXT

(MM/YYYY}

Detailed information on this medicinal product is available on the website of the European Medicines
Agency http://www.ema.europa.cu.
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AHN OB B GHINME SN T WD, WERGEHIIEH UiERIT, AFIOBEE O BIVEH OJER & —
HLTWD, REIZBRET 27D OIREII AR OFEANTI S TNz, il ER 5 RICE,
SEMRITIS e sHEEEE1T O 2 &,

o

EHEIE(CEH T HIEH
51 EMMER
SRNPFERE - FOMOMBRIER I, e Lo EE (ATC =2— F) N07XX09

VEHIB%

s

T VEEY A F VIS IEVERVIE I L IR R 2 BT 2 EI I+ s iz Sh T
W, FEEEIRARBRFE RN D . 7 LY A FIOL OB RGN, FIZ nuclear factor (erythroid-derived
2)-like 2 (Nrf2) HRGREBEOIEMHALIZE > THAN SND Z LR ENTWD, BETIE, 7y A
F L, Nef2 IIFE O FIRLE G R EZ NS ®5 Z L3R EN TS [NADP)H-T & K7 —
¥/ -1 (NQO-1) 72 &1,

HHEEH
SERERNERNE T

FERGIR K OB AR FRER . AANIHIIENEH R OV EiE M 277 LTz, EERIRET LT, 7~ iy
AF LR O—RNREW TH D 7~ IVBET ) A FIVITIIEVERIT R4 5 o e Mg AL & 2 icie <
RIEVEY A NI A VEAZRE IHl Lz, MRS 255 L LK T, 7~ iy A Fuid
YA NIAVFEHRT O T 7 A NERIENE (Tyl, Tyl?) >BHRIENE (Ty2) RO S, U o SEkE
B2 ST, 7R Y A FIVIIRIEMEIRG K O SIEMRE OB D €T L CTIRRAIR %
s UToo 2 I ARRRER Tl AAIER GBI | FFLANIZ TS Y o SEREDSK) 30%I84 L, £ D% —ED
ETHERS LTz,

TBIRARNIZRNT T 2

QTc BT, AFKI 240 X% 360 mg D E[AIF 512 L 5 QT IR ~DEIL, 77 B AR & ik L71-54A.
RO LI o T,

10



Page 92

B IR B A S e OV 2t

2 OO0 2 EMOENEL “EEMR T T A LRGN B STl v . 3B 1 (DEFINE) X%
TR Z R MRV B 1,234 Bl 2t & Lok, K OGABR 2 (CONFIRM) (37558 5 MR 22 Fg Mt
{LIERRFE 1,417 Bl x5 & LI Ch o 7o, TR HIEMIED BE T ZEN TR o7, BE
PR EEREAM N (EDSS) TR 27 0~5 |2 SV B3, JIEA LAl 1AM 1 BILL EOFRENH -
7o, SUTEER % 6 HE LN OBKILIGE (MRD MAETH R =0 L8 (Gdt) WA
N1 AT ERD SN2 BE BT, AFOAFDM (TRROKEZSR) KOLeEEREnz, &
B2 \IXRHIm T (PBBREEA~ D BUS Z 5§ D 16 BR IR AT, TR AT EM) 2 Bt L2/ 7 F 7 ~—
PR S 0D SRS o FREEAS B E 4L 72,

AR 1 DBEOR—ZT A o ORPET, Filin T RA7 39 5k, SN I Rl 7.0 45, OV EDSS H R fE
20 ThHhotz, /2, BHD 16%4 EDSS 227 3.5 & LAY | 28%ANFI4EIC 2 UL EOHERZ780,
42%H3 8 F AT DM OBEAFR L FEMERELIE IR IE A L CTuvz, MRI O =178 — b CIERRBRICH A A
NOENTZEBED 36%RN_—A T A VEHZ GAHRZE CEXRAEE 1.4) 2R LT,

R 2 DBRFON—AT A ORI, ARl IME 37 5. R IR T 0LE 6.0 45, KUY EDSS H LA
25 Thotz, £72. BED 17%25 EDSS A7 3.5 % LRIV | 32%3RI4EIC 2 [BILL EO IR &R,
30%D3 8 5N Z O OBEATRZ IR WIE IR A2 L Tz, MRI @ 2 — b TIEEBRICHA A
NOHNTZBE D 45% B _N— 2T A VR GdHRZE CEYRE 24) 2R LT,

AFFEX T 7 BARE L i U<, 3B 1 O FEFHIEE 12 FRR CTOBRBEEOFIE ). K OER 2
OFEFMIAE 2 FRE CTOERBPRERE) NENTNBENEZEOD S, DOMEHIICH B2
VEIRLTE,

RER2 DV TF T~ —FEEEHER O T T BRI 2 ERBEERRITZNFN 0.286 £ 11 0.401 T
HO. 7T7F T~ —HEEEERE T 29%B LT D (p=0.013), AR FOLTGEHE —EL TnD,

DEFINE CONFIRM
75+tHR | Tecfidera 75K | Tecfidera T5F5<—
240 mg 240 mg BEfLLE
18 2[H 1H2[H
FRERETMMIEE °
B 408 410 363 359 350
SR PR 0.364 0.172%%% 0.401 0.224%%% 0.286*
IR 0.47 0.56 0.71
(95% CI) (0.37,0.61) (0.42,0.74) (0.55,0.93)
BREOEE 0.461 0.270%** 0.410 0.291** 0.321**
NP — R 0.51 0.66 0.71
(95% CI) (0.40, 0.66) (0.51, 0.86) (0.55,0.92)
12 Rk % = 3T | 0.271 0.164%* 0.169 0.128# 0.156#
AR LA
NP — R 0.62 0.79 0.93
(95% CI) (0.44, 0.87) (0.52,1.19) (0.63,1.37)
24 kG 5 HEE DEAT | 0.169 0.128# 0.125 0.078# 0.108#
TR LT EIS
NP — R 0.77 0.62 0.87

11
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DEFINE CONFIRM
75+HR | Tecfidera 7S5+ | Tecfidera HT5F5<—
240 mg 240 mg BEfLE
1H2[MH 182

(95% CI) (0.52, 1.14) (0.37, 1.03) (0.55, 1.38)
MRI SEHIE B °
R 165 152 144 147 161
2 B THHIC B TR | 16.5 32 19.9 5.7 9.6
BUCHER L= T2 R %o | (7.0) (1.0)*** (11.0) (2.0)*** (3.0)***
e (e fiE)

2 DI b 0.15 0.29 0.46

(95% CI) (0.10, 0.23) (0.21, 0.41) (0.33, 0.63)
D AE A THRENGT S | 1.8 0.1 2.0(0.0) |05 0.7
GAd+HHEZEF D FHE (F i | (0) (O)*** (0.0)*** (0.0)**
fiE)

F v Xt 0.10 0.26 0.39

(95% CI) (0.05, 0.22) (0.15, 0.46) (0.24, 0.65)
2HEMOFH TIREZRE | 5.7 2.0 8.1 3.8 4.5
HOFIIE (Fh Jfi) (2.0) (1.0)*%* (4.0) (1.0)*%* (2.0)**

S DS b 0.28 0.43 0.59

(95% CI) (0.20, 0.39) (0.30, 0.61) (0.42, 0.82)

* i PR ATAT I8 B 134T intent-to-treat fi##T, " MRI fi##T1Z MRI =R — R & %4 & L1z,
* P fi<0.05, ** P {E<0.01, *** P {E<0.0001, # #HEAUTAHE TR

PRIBIEEPEDO BV BE BT DA

PR BIEEE D mWERE O 7 7L — 728 1T D BHRICKT DI —E L TW ey, 3 » A [k
T HIEEDOHEITHEE E TORFBASONRIZIE - Z D LITELI N TV, A6 0RERT 1 iz
Kox, RRISEIMEOESWEEZLUTO LBV ER LT,

- VAERNZ 2 BILLEO RN S > - EBE . KOWNO MRIARAE T GAHRZAEN 1 4 ATl LR b= A
% (DEFINE 42 f§l, CONFIRM 51 f)

X%

- AV E—T X=X L5 iR A M (1 ENE) FEE LSS E R ST, 2 0m]
FEIIRIREZ T 20856 1 RILLEOEINH 0 | > 2HEE O MRI AR T T2 B8 SR AZN 9 % bl b
XX GAHRZED 14 T BB b B 5 L <IZRTFEO B EN W E 2 /] & g L TRZ L
T DTN L7 8% (DEFINE 177 {5, CONFIRM 141 i)

AN Fi

BRONEZE ST (EMA) TiE, ZRMEIEDO/NEEED 1 SULDOH Ty b axtg & LI AH DR
BAERIZOWT, Z0REEBEZHRE LD (42 HO/NREMIZET 2 1EHRS ).

52 EWMENEICEAY SIER

AR OREAFTG%, 7 VBY ATF VL, BHFEEINCT AT 7 —8BIZ 0 BlITK S, —
WIEERB TH D 7~ VBT ) A TFVICERIND, AFROEGZOMEE 7 < VEgy A F i
EEBEARFTHD, LENR-ST, 7Y A FIVIZET 5 BN REMNT I3 R T 7 < LfigE /
AFIVREZ N TIT o7z, HMBIRET — Z 13, ZRMERAIAE & OEREBER S 0 D157,
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PR

TNBTE ) AT VD T (X 2~25 FEE Th 5, KRNI OMHETERE ) 7 2 MITIIME =2 —7 4 > 7 TR
HEINT~A 7 aERNEENDTD, v 7 afERN T LHEH L2 GEFIE 1 RERIARR) ClRINE:
BAtET 5, AKI 240 mg 7 1 H 2 [l & LITEG Lok, ZI3MEMLAE B TE C o i m 4 e
(Cha) THEIZ 1.72 mg/L TH Y | i%ﬁi(mm)imnm@mf&otoiwm Conax X OV AUC
. FHEFFE (120~360 mg) T, HEIIFFHAIL T ER Uiz, ZREmMLEREICHT S 1 H 3
@&5V?XV@*%ELT\KﬂZ%mg%4ﬁﬁﬁ%f2@&§bto%@ﬁ% RO <D
PTOREENRO O, 1 H 2 FHEEREL D b Cpa TRAEZ 12%EH L7z (1B 2 EEEIZED Cou
FEIE 1.72 mg/L, 1 H 3 EIRGIZE D Cpp TRAEIE 1.93 mg/L) 23, ZEME~DEBEIT R Do T2,

BHEITVNRYATFNVORERIIK L, BKNEROH D282 JE S 72hoTz, BIRIUIE G~

DEWERANEE SN 5E1E, ARMEOUEZ AR E L TARAIZBF LRIIIRAT 5 & v 42 ES
/ﬁ\g\)O

pagiiil

AF 240 mg & O 5% ORI OO ERIL 60~90 L O CTEEd 5, SN, 7~ VBT /
AFNOE MIEY X7 FEGRIL 27%~40%TH 5,

RN

b FTIE, TV ATFVEEEICRB# S, BEEO 0.1% KM AREMET v VR AF L E L
TRPUCHRME SN D, 7~ B A F M, BRHERINIRINCHELE . Wik, HEkTICEET 5=
AT 7 —BIL Lo TR#MEIND, MY DIVAR VBRI Z R TE HIAH i, CYP450 (XRE#ICE G- L
R, MC-T = LEEY A FL 240 mg O HEE GBIV T, Zba—2a e bl T oS8 A
WThHDZENERENT, FOMOMPRFII T~ AW, 7o BN T < LRE ) AF L THo
Tro 7NEBEOTHOMRHNEI N U IR VBRI ERTAEL D, CO, DREHIZHEO FERRK CTH
%

HE

CO, DIEHIL 7 < VY A F O FHERPRMIRE TH Y | AFEGEDOK 60%% HH D, BLOHEH
PEIZEIRAI R THY . ZNEAHED 155% LT 0.9%% L 5,

T VEERTE ) AT IVOKKIRINTHR 1 R L E <. KEB D M T, 24 BRI IZIE 7 < LVigE
AFIIMHFICED 5N 72D, {BEL U AV TOREIORKEREG TX, REKXL 7 < VEEE
JAFNVOERBITEZ S0,

T VERY AF L OBRFEREIL, ARSI (120~360 mg OHE L OKERE) T, ARICIZIFEERMI LT
i’%bn L/fu.o

13
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il 7 B HE [ O S B RE

SHHT (ANOVA) OFERICIESE | AT LIHEMETIERE BT 21RHE R (Chum XY AUC
(ZHESK) OFEERMERIIERETH D, L., KRR TR S 47222 20 & O 2 PERTAfh 2 B
DTN T,

PEBI R OVERR L, 7~ /WY A F L OB BRI BETR D H H 8% KT S /2o T2, 65 Ll b
DORBREERF L U3 EhREREBRI T3 L Ty,

AN Ei

18 FRATN D B x5 & U7 3B AR 13580 L Ty,

7T i
S

x

PRI L 7 < LY A F LD REIREI PR TH VY | FIED 16% AR 2 (5D DI E RN Enb,
EEL AT HEE LG L Eie R BRI L E R L TR,

Vi

TN AFNARERTABBE ) ATF NI AT 5 —FBIZ L » TR E 1, CYP450 [T RI 5 L
RN LD, IFEEEZE T HERE ARG E Lo Y ERERER IX 550 L T Zeuy,

53 JFHRRREMT—%2

IR 3k e OV A O 45 TS 30 U 72 BRI BR PR AR CIE I STV RS, B O3 B
B & AREORF R CRH BN TN D,

28 S

TINEDAF VR ORNT ST ) AF UL, 8O in vitro 7B (Ames 35, WILEMALZ -
e KB ERER) Tl Tholz, 7~ Y AF VL, 7 v & HAVTE in vivo /IMERER TRt CTdh -
77

D3 AR

YUAKROT v EHWTHRE 2 FHO 72 VBY A FLVONAFERR AT, ~UVATIE7~
VRS ATV 25, 75, 200 KON 400 mg/kg/ H Z#& OG- L, 7 v b TIET7 <V EEY AT /L 25, 50, 100
KON 150 mg/kg/ H 2 f% 05 Lz, ~ 7 ATIX 75 mgkg/H [ MEEHAE TORER (AUC) 1I2/HY]
FECRAME R OFBLRNEM L2, 7 v b TIiX 100 mg/kg/ B [ & FHEEFE CTORBEROR 3 512/ ]
BECIRMAE R ORBLENEIN LT, £ R TO YU R ZIZKT 5 26 OFF ROBEEIIRHTH S,

Y UATIEE MEEHETORBEREICHYTOIHELDT v FTiEE MEEHE TORBEREICHY T

HHEL Y EAETERY (F1H) ORYLAZFLBELOEORIRBEM L (AUCIZHESL),
FoWHEORF YT 2&HE T e MIidu,

14
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P

‘ﬁﬁf

F o, VX ROV AEHOTCIERRRR T, 7~y A FURER (08%E RrX v 7o
AT L —RA) OMIRERAKGE21To72, A XERAWTEEHRR T, 7~ BIUATFLE T &
OO EEITo T,

BIGOEIT~YT A, T by A XBZOV LTI NAEY A TFAREROESHIZED -, 5%
BRI D RANE LR EANT R COEBMREICED bz, RIERBRAEEREGEZ -7 v b
RO BT (2 HFMRER), REZEMNA X ROV IVZFED BTz, BAMAREESE & OFE ORRHE(L A
AUC [ZESSHEREH&ED 6 584 12 » AMERARARE I VCBlZE S, B FTOY R
x5 2 b OFT AROBEMEITRHATH 5,

FRTIE, STHRHEZRGESNZT v PEROHESEHED 6 (FEE2RE Sl X CTHENE LEE
MENBIER SN (AUCICHESK), B R TOYU R Zx9 2 206 O ROBEEMEIIRHATH D,

Y UAKOT v bOFIBEOEAE LT, R¥ LR CAETTE, RIE, WO R bR LR
KO RBO bz 3 5 AR LORER), ~7 AKXV v hORIFICHY T 2&E T E M,
ARy :: i

A BRI Al & ARBCHAM P 7~ VR Y A F LB R O G (75, 250 Y375 mg/kg/H) L7z#EZ » R T
E. ZRRRE~OREIT, e HE (AUC ICESSHEIEHED 2 500 F) FTRO RN T-, &R
HARIAT & AR T2 BEE 7 AR £ T~ ABRY A F L2k 0#&S (25, 100 0250 mg/kg/H) L
7o > T, EmAER (AUC ICESSHERE M &ED 11 £%) <, MEEEE (14 BRIN7ZY) ©
WD B OFAEIRIE IO IE R 2 78 LT- 8B o maR@o shi-, L, Zh oo, ZhiE
HPEIZE S T AR IR L e o T,

Ty RO UHFT, Ty AT VRN A @R L CREMPICBITT S 2 e RSN TR
V. RHEMWICKHT AR OMBEPRERIZT » F 048~0.64 K ONU Y X 0.1 ThHolz, 7y hEUHF
T, ARITOTHUOHETHBIE SN R oTe, SEERIIC 7 v L igy XA F 2% s (25, 100
K250 mg/kg/H) L7ERT v b Tld, AUC ICES S HERFED 4 (& TR 2 HEEM
2, Fo AUC IS HERHED 11 5 & CHRIEOEMAKE L OVE(LEIE (P s &k OBEEE) 23558
D HNT, NRIROEIKE K OVBALRIE TR (RERD R OEBERD) cksbnlExzbN
776

PRETERINC 7~ VY A F VAR D& S (25, 75 ROV 150 mg/kg/H) LR Y X Tk, A
BRSBTS, AUC ICESSHERARD 7 & CREMOKRERD 2, £7- AUC IZES<HE
LEFHED 16 5B THRAER RO Hhiz,

o

AU M O AN 7~ VR Y A F L2 N (25, 100 & T 250 mg/kg/H) L7 Z » hTidk, AUC
(S HELEAED 11 {52 T F1 AR ORIEERE L O F1 BEOMREGRIE TR Hiviz, F1 HAERD
ZRRE~OFEIT R, HAEROKEKRIIRAEFEEICL b D LEX BN,
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6. AN
6.1 AMPN—E

Wisa—7 4 I~ A 7 agE

fEmtE L —2

rsaApia—A2F ~J oA

Vi

U mmA RREEK
AU | i VN

g g Y = F

ABZ T VNEE-AFNVAZ T YAEaR) <— (1:1)
AB T IYNEG-mF LT 7Y b—haRl~— (1:1) 55##H 30%
VAFay

VAZNIZ T el RN

AU Y L_— | 80

oA AV
vIF
“fbF & (E171)

7Y Y7 N7 A—FCF (E133)
g (E172)

H T 'NVOHIT (BA V)

I v7
KERL A U o A
Bamibek (E172)

6.2 EEEEE

L
51l

AL

6.3 HIHAM

120 mg BV HERE 71 7 2 L 4 4R
6.4 BRELOEMNLIE

30°C L0 HIEWEE FCTHRIFT S Z &,
WSNT D720, TV AF—IIARRKONFICANTRET D &,
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6.5 BHROEELIARY

120 mg 7 E/ 14 lERVIENE=L,/KRIzF L/ RUELe=VF - KRIUe =1
(PVC/PE/PVDC-PVC) 7V =7 ABLT ) 22 —s%y 7 TalEd 5,

[ Ay A GAVANAYCIR 3o (2N 3 P
6.6 BEREICHTLHIESE

iz L

7. BiE - RERE

Biogen Idec Ltd
Innovation House
70 Norden Road
Maidenhead
Berkshire

SL6 4AY

United Kingdom

8. BLEXRDEBS

EU/1/13/837/001

9. VIEELERZEH - AERKZEEHH
WIERGE&KZEE 201441 A 30 H

10. AXDKETH

YYYY 4 MM H
KENOZEMIMNEIE L TO T = 7Y A4 N TAFTE S,

Agency http://www.ema.europa.cu.
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NAF Tz D NS Page 1
1.7 FFEFE 5 — T NBEY AT

T 74T THEIL 120 mg
T 74 T7HhTHEIL 240 mg

188 RFEF TEIFRR NRIEI BT 1FR
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INAFTTTY - v\ Ett
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NAF Tz D NS Page 3
1.7 FIFE R 2D — T NERY AT
1.7 RIERMMm—ER

ARNORFERLE LT, 7 T7F T ~—filgE, 72U XA~7 (BlaFz), 70030
E RNifafets, A v X —7 xn o _X—4 —1b (BIa T z) KOS v F—T7 2 r_—X-la (&
B/ Z) O%hEE - 258, Ak - HE. FH EoFEE L2 RFERZ G —ERITRT,




RAF Yz« Dy st

1.7 [RFE R &L —

gobobobooogogoon

Page 4
TIVEEY ATV

F L7 [ Rl — B3k

—fREEF | T RY AT 77 F 7~ —HEEE
BR5EA F 77 4F 5 57 120mg. 240mg a8 Y VR R 20mg VY Y
Egu NAF Tz s D NS IR TRt
AFBEA B — 201549 H 28 H
#F i 62 A
H _ _
BEEEA — —
B
BLHIX 5 iy vy S W5 2 3R
L ER | s 7TF T~ —FEREIE, L AVE IV, LT T =2, LFryy, LUV
% o > BRERR S5 44y - 5,000~9,000 DR Y NTFF REAMTH 5.,
HaC” ONO/ B
O
A -8 | F5 SR FIAL A (P74 ) o)
LI TREAFIZT 2 LEEY A TV E 120.0mg E A X% 240.0mg EH HER 1YYV (mL) iz r 7T T ~—EiRE S 20mg &4
MR- AE | @ RANCE 7~ iy AFLE L TLE120mgl B 2[RI LREG2FA L, | B, AR 7F 7~ —Figtii & LT 20mg 2 1 A 1\ FicH5 45,

1% 1El 240mg 1 H 2 ENZHET 5, B, WIThoBE b - Y B#%
[t 2 A SR A

(- ARCEET A LR
ARFNOEARBEMATH DML, MEERREEASSRD bR HAIC
1%, BEOIREZERICHE LR 51y AREOHM1E120mg 1 H 2[4]
B HICHET 52 ENTE B,

(i - ARCEET A LOER)

(1) AFOBEGHBIZEH Tz > TE, ERMRICBWT, LT EMOE
BOEBO TN CTEEEZIT) 2L, Fio, ERMIC XV EANRY L
I ST BFIZOWTHEEENFTRETH D, (HEREAN)
HE] OHEEH)

(2) IEFESALRR (BEFE. ALBE, ) BN@REShTHLH0T, &




RAF Yz« Dy st
1.7 [RIFE[RIZh S — B

Page 5
TIVEEY ATV

— LR | T Y AT 7 IF 7~ —Higii
723, 181240mg 18 2[E 8 5-~DO &I L TRAEERRD by BTS2 AT T 52 &, (TERZEWEH) RO HEH E
Al AFloOREERIET S 2L, DR OHESH)
(3)  AHIF: G-I IR OBEE NGRS DB AT RF D U A
7 ERXT 4w NEBRE LT, EEHEOLEMRIC OV THEEID
M2 2 &, [ENBEERBRICBW T, BEHIMTIZIER ) E
b LG HIRICE > EFIRD 5TV 5, ]
ZhEE - ZR | ZRVEEE(WIE O TR T R O F (KRB E O 1T H LR AVIE D T35 T B
(Zhee - HRICERET 2 Lo
PR IZRICEIE Y S EOTER> YEA T S FEMERIAAE VS 63 2 AF O A0 B U2 R I LT 7e
LTI MR LIE (X 3 2 ARFI O G ZME K V2PN LTV, W,
BREOE | e i s L s &) [#R] (KOBFICITEG Lo L)
B ARAND Rk Ui ioE OB EE D & 2 B ARFND RT3t LIBUE OBEFERE D & 5 B
() ()
1. HEHERE ROBFIIEREIIERETDSZL) 1. HEHERE ROBFIIIEREIIERETDZZL)
Q) VUL OHBEBE (VRN ELICELTIRBELRD D, DEESREEE O H 2B (KA GIZ L2 ERBE#ERKCE LT, RSO

UL SERE DR 5 6 o UL ERKRE L7 BB Tk, T IEZ B B E AN
PR %, ) (TEZERRAARRER) [H

JiE (PML) DFEIEY A 7 H3r& £ 5 AlhE
R7Z2EWER ) DIEZH)
(2) REPEZ AT L T2 BE IIEIHEN O D BE URGMENEET 2
BEOURDHD,) (THRREIEM] OEZMR)
() HEEGAED KRR
BIfER ) DHZM)

LhOBE ERMENFRINLIBENRH D) (TEHK

HIERDRH O bND Z ENH D, ] (TEEREARNEE] OEBM)




AV I RV ESVEIVE PV S =t )
1.7 [RFE R &L —

Page 6
TIVEEY ATV

— MR R

T NVERY ATV

7 I5F 7~ —HigE

(4)
(®)
(6)
2.

@)

@

@)

(4)

HEOBMEREDH 5 BE (M REN EFT 5820855, )
HEONHEEREEDH 5 BE (P REN EFT 58200855, )
s (TEEE~0&E] OHEEBMR)

HERERGER

AHNOEEAIZ LDV o EREBBD T DN D, Fo. AFOEEIC

L0, EITHZEEAEME (PML) 236 bbb, EEOREIZE 724

PHE SN TWD T, REIOEGBIbERT, 85 R OGBS T

DRICHEETHZ L (MEEEL ) TERRRIER OESR)

1)  PML 2SR5 SNTZIERICIX 6 % H UL EfkeE 42 U v SERE OB 23
WE SN TV D, AFIE G BLERT R OAF B G- i3 b7 &b 3 4 A
i 1mE, U SERAESLRnEREOMEETTI Z L,

2) U REREY 6 A LI EAKEE LT 500/mm3 Kl TH B HA I, AFK
OEEPIEEBEST D&, Fio. U U SBR-EA 6 v A LU E#ERE L C
800/mm3 Aiii Th D& EITIL. 1BHK LOF LM & Rt A EEICE
JE LTGRO S W52 L,

3) AFIOEGHEPIE L& EE, Y o SERENEE T 5 £ TREOIRE
AEEICBIET DL,

BHSRER T N bbb d Z L 3d D DT, ARFIE G BIIARTC B e & &

179 L &bz, ARERGPITEHICEERERELITO 2 &,

AFNB GAZITIEN:, TRZEZHEB L THARCREE o7 RBEICBNT, &

MERBICESTHINRHRE SN THDEOT, IEH X TR LS5 E

Wi, B +0AT B RE AT O 2 &, (TERAREWEM] ol

)

JFHBERE NS 5D Z LD D DT, AHIGBILARTIC R E %

179 & &b, ARG HITEHICITEREREZITS 2 &, ([EXA2R

@)

O]

@)

HERERGER

ARFN BB U 7o EROS (PP R, RUE SRR, R8BI

BXATRM) BhHobd I ENnb D, Fio, KAIREG#HOES LN

(R EERE (EIRR, M., PEREEE, BYE QIR e 5

PNdZENDDN, ERHEESTIEE A ER—iEMETHRIZHEE

T 5 L ST D, WEUE R DI B R 23R DT AT,

HERBE#LUS & OB A EEICITY 2 &, £z, BERBBMERISH

L2 GAE, BEDICEMCEGT 5 L 0 ICREROZDOFEE X
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T (9.0% . BEf& (6.3%) . Tl (6.3%) . IFTY (5.4%) . %
SEE 5. 4%) . PTSZUTFTI/ ASURTS—EEM (5.4%)
THoT=,
BN CERIN-BREEYLSEMBLEETEZRNRE LIERK
HRERICH VT, AF1[E 240mg1 B2E %% 5 =769 5153645
(69.7%) ICEMERMREO BNT=, EHBIERIKE (32.9%) .
il (9.5% . TH (8.3%) . LRSERE (8.1%) . & S FEGE (6.8%) .
BB (6.2%) . [FTY B.7%) . % (5.3%) TH-o7=,



(1) EX%GEIEA
1) ) RERED (2.2% . BILBREAD (0.9%) 1) /RBEAD. B
mEHEDAH oHNEZENHDIDT, BEETHIZITL. EEN
BEOONEIGEEICITEYHLEEITI L,
2) EITMHESRMAEMNE PIL) (GEETFRERE) PLABHLHLHI D
ZENRBHBHDT, FROBREHMDRUBRERTRIIEEDREE
THICEER L., HRRE. DR, SRAMMEEEE, KEE. RERE
EEDERNH SHONT=15EE. RIIZK DEREZH R UIKNE R
BREZTOEEBIC. HBEFRLEL, BULBREFTSIZ L, ([E
BELERNEE OESHR)
3) BPE EETEE)  BMRRPE (FEELY/ LAAOY
AIIREE AR )JAEEE) 2E8OBREENHLHOND
CERHBIDT, BRETNICITL. BEELSNBOONIBEICIEE
YBENBEITIC L, BH. EELVBLELNRDONEBAICIER
FZEAREXIEHLEL, BULBLEZTS 2L ( EERE] DES
®’) .
4) BAHUTFRE EERHEE)  ARBREAHLOHONEZENH
52DT., EYPMICBHREREZTSI L EBRETHICTL. BEN
BOLNIFEEICIEREEhIET E2HEEOBULUNEZTO &
5) RFHEREREE (SEREARBAE") : AST (GOT). ALT (GPT)DERZ%
HSHHMEEEELADHLOONEZZEAHDINDT, THMICHEERE
EISBEBREETHITTL. BEASROONEISEICIXERE5ZESD
LT 5EEDBUHMLEFITS &,
6) 7HI245%>— BEFRHEE) 7FHI7453F —mbbb
NBEZELBHBNDT, BRETHIZITL., EENBOON-HEIC
[F#kE5%EhiE L, BULBLEZTS &,

@) zonthos1ER

10%L E 1%L E10%KE | SEEFERE
BRES L UFE —
EJJE_ B R
MmEEH &L 2% U ERRAE.
RIEE B I Bk A E
s ERP. OEZF
BRE 1. WO
HERERES JEA R
MmEES R IEFTY
LHEERE. RESE.
BlBlEE TH. Bl B, SEIERE.
BEx. EBEE
BESLUVETH TS5 EE. F5.
wEE #IBE
BH L URBES EBR
—fR-2HEEL & R
VR 5 EMI DK EE
RP7ILTIY |[BEYILEY
B, 7 R/85 X (|#m
VBT I/ NS
VRI75—€
ER IR w7527
S/ hSURT
TS—EEm. A
IERER A

F BN ERRECE DK OEETH

5. REE~DERE
—RICEHECTEIEERENMETLTLSOT, BEOKES
TRITBELENSEEITRETH &,

6. W, EW. RIBEFE~OKRS

() IERXITEIRL TOSHRIREMED HHWAICE, BRLOFEMSE
AEREE LES EH SN IEEOHRET HT &, ERH
DIFEICEHT SREMFFEL L TLVEL]

(2) REPDRAICREST D LERITH L, PLERTERST
PERICHIRELERLESEEH L, (B FBARAOBTIZON
TRHFHTH )

1. MRE~DOES
ELEERKRER, H4ER. 2R, HRXIT/DRICHT 2REM (IR
LTLEL, [ERZEERALL, ]

8. BEERS5
BEEREFNRESNATNS, BEREHICHKE L EKIE. B,
B, BETHL, AFERET H-ODBEMANT ARUVESHIE
HMONTHEWSH, BEREFICE, ERICHE C-REREETS
&,

9. BEALOEE

(1) ZERIZATEE - PTP BEDOEXIFPTPL— A SELY H L TRA
THLOEETHI L, [(PIPL—FDBEERICKY ., FEOEA
A BEMBEARIAL, BICEIFAEZEC L THIRAXEFDE
ELEMEZHRT DS EA/MESATINS]

(2) RAE : A TEILRBYIEEREI—T VI EELTLS L
&, RARKICEH TILREYPEBEALEY . B =Y, $YD
SLYLABWELSEET B &,

10. ZDHhDEE

(1) 2 FRREROZBENARMERKERIZE VT, YU R TIX200
mg/kg/BLLE (E FEEEE (AUC) D4£E) . 5 v b TIX100 mg/kg/
BULE (£ FEEE (AUC) D2F) T, BREICKHETRERY
REEROREEMEEDEMAED >N,

QT IRERAWEAARMESRERIZHLVT200 mg/kg/BLLE (E k
BEE (AC) O4E) TRIEEMIRBD O, BH. TVX,
Y hRIEAXERVMORERTIEIZ D& S RBORRIFER
bonEhot,

[EMEEE]
1. meREE
BOKER, JQILBSAFILEEBEEBMICIATS—EIZLY
SURICIKDES A, EERBEMTHD ITILEBE/ AFILICRE
N, BOBREEOMBERITILES A FILITBERTEETHY .
EMBEORAIIMER ITILEEE/ A FILBEICE DL,
(1) BERA (BAANZET )
BEBANZTITILES A FIL120mgE1=15240ng % 1 H2EBZICHR
O%kELf-EE, MERITILEE/ A FILEE#HBLVICEDH
BASA—FFUTORRURDESY TH o1

BARAICETS 1 E 120mg RV 240mg 1 B 2 AR EHOMEEH T 2L
BT/ AFIVEERS (FHESERE, i)

10000
e IE120mg 1A2ME

/
10{s—d

%; % 1 240mg 1 6 2@

% i/ \K; 4/&7?¢/§\\i’f<§\

S g
%; .

01 2 3 4 56 10 11 12 13 14 15 16 18 20 24

BE®ER (Bf)
ED MR IIVEE/ A FIVREMTEDER TRIE 10ng/mL

E2: EETRAKMIE (EETFR-0.0000001) &#fEESHD
3 0 BERIITIR 5T 15 S LINDAIEEZ R



TINLVBOAFLATRILVIA2EBREEOENBRE/ RS A —42 (B
BERA) "

BAA
ITRIEEE A FILE
120mg x 240mg x
MEBE/NT A —4
o . 1H2H 1H2[E
TEHfE+ 2% FEE]
12451 1245
AUCyoan (BFRéI*ng/mL) 4915981 8235+2911
Cmax (ng/mL) 1347638 23661353
Tmax (BRE) 4.00 5.00
ti, (B 0.86=0.85 0.66=£0. 22

SET : TmaxD AR R{E

2) RBERA GEANZHTZELE

BEBRANIZITILEES A FIL120mg. 240mgE1-1%360 mgx Bi&ICHE
EfREOKES L& E, MER T TIILEETE / * FILDCnax & AUCILIF
[XiRfEER L=,

() ZHEMEE GEANZSITDHE)
ZRMEBILERFICTTILED A F)L240mgZ 1 B2EE%ICROR
BELfbE, MBRITIVEEE/ A FILEYBE/NRS A—RELUT
DERDELYTHoT=,

TILBOAFLATLVIA2EREEOENEE/ S A—42 (&
#MFELESSE. SEAN) 2

TIILEEE/ AFIL 240mg x 1H2ME
EMBE/INT A —4

3 s g | 22451

[ E 1R EERE
AUCyoan (BFRéI*ng/mL) 82053464
Cmax (ng/mL) 18681250
Tmax (BfE) 5.00
ti, (B§RED) 1.30=+0. 80

SET : TmaxD AR {E

2. BERGIEAICET SRR
BERANZTITILEDS A FIL200ngZ EEBRIIERICEOKRS L
fz& &, BIEEFEOERILNED T T ILEEE / A FILDAUCE Cmax
IZHEEE5 2D >z, SEHEBOERIINFERITILEE, AF
JILDACIZEE R 5 Z fih o 1=HY, CmaxIE38HET L 1=,

3. o

TIIVEED A FIL240mgiROREHRD I TILEEE/ A FILORMIT
DR HERIEIF60-0LTH D, IVILEBE/ A FILOMBERREE
[F27-40%TH %,

4 R

TR AFIVIEELEE. MBRRVHEBICEKFEETSIIRTS
—FloLYRBEND, ESICTCARBRENLTREESH, F R
O0—L\P450 (CYP) HFIREIEIIIESAFILRVUITILEEE/ #
FIILORBFIZEE LA, -7 <ILEED A FIL240mgE ORI &

YRIE SN -MEPDFERFWIIIOTILEE/ A FIL, TILEE,

JIVBRUIILI—RTHY . IINLEBELEI T UBEIES 5IZTCA
ERRZENLTRESND,

5. - HEAICEBIT 3R

BEBAIZC-DTILEES A FIL240 mg ZEREEAOHRELI-EZ,

57 B FE CITREMETEEDFI60%N TS (C0,) & L THEf S,
5215 5% RAPIZ, 0. M Eh(CHE M S iz, RpICHE#SHh

FELRJWIANIBE/ AFILOLRATA VBEK REKRS

BED4. 64%) . ANTEEE/ AFILON-FEFILVRTA ViaAk
(B E5METEED1. 7T1%) THo 1=,

6. EWHEEER
MaArva—7z0r R—4-1a BIEAT—%) ¥
BERANIZITIILESAFIL (1[E240mg 1 B 3EBOKRS) &4

3/4

vA—JIzRY R—%-1a QOug BEEFARKRSE) ZHAKRSL
fzeE . A03—7x0Y R—4-1 alZTTIEBEDAFILOEY
EREICHEE SR LM o T,

QI 5F5<—BlgE MMEAT—42) ©
BEERANIZTIILESAFIL (1E240mg 1 B 3EEAKRE) &5
SFSY—EERIE (20mg EER TH/E) 2HARSLIZEE. U3
FOI—EBREETITILB O A FILOENBEICEEFSZ 4N
271=,

@FROBIE (TFIIRS A=V LT RT 4 F—

b BERREARE) GHBEAT—42) Y

BORTE (181 EREOHRS) MESEIhTWSBERAZEIC
JILEESAF)L (1[E240mg 1 B 2 AFOKRS) % 21 BREGAL
fz&E JRNBOAFILVEIFOIR NS OA—ILRU/ LT
LA RAZY (JIWFRT 4 A— FOTEREMY) OEMEIREIC
EEES5Z Mo T-,

[EEERRIAE]
1. BAZESTCEBRARFHRR®
(1) TS5 tRxmER
BREMVZSRMEESRSE (2246, BRAESE 11345 (545
) #RRELTTSEARRNBEELACZETRIETHBLESR
BEERL. $BREICEITSERIIEITILED A F)L 240mg/
E%182ME., 2485 L1z, BEIHMMR] REOHER. &5 12,
16, 20 RU 24 - BEHOHE Gd EXRERIITROLEBYTHY. 7
SERBLEBELAELELARO 1T,

. G BRRER
BEH | gy | FORCBERE | npe | FREMOLS | e
SRfE BME. | o [95% {5 #ARA]
BAB)
F54 4.3+8.20
; 113 3.257
A
1 (©.59) 0.164 <0.0001
B | 1 1.1£5.46 0534 | L0101, 0.266]
0 (0,55)

E I (BA/BARUN) RUA—X 54 VO Gd ERRERICLYARL-EDZ
ERIFETILICEDLC

(2 REKBSHR

T3 eRABRBETT LIBE QI3 H. BRAEE 106 4] (R5
BIE) ) ERRICLEBERIRESBRERE Lz, TIIILEDA
FIL240mg/E%E 1 B 2EHRE LIz & RAKREHBON—R 54
VERE2ERD G EXREMSUTOESY TH 1=,

TS AFIL- TSR~
TRIVEOAFIVE TRIVEDAFIVE
R—254 Y 24588 R—Z54> 24 ER
Gd &8 0.2+0.5(98) 0.3+1.2(101) 1.5+3.5(94) 0.4=1.0(95)
AEE 0(0, 3) 0(0, 8) 0(0, 22) 0(0, 6)
LB EHELRERE GHESIE0
T : RRfE (B/ME. RXfE)
2. EEREREER
OF-4% FitEd OR
NEABREBRESRMELLESRE (12344 R5H%)) XK
ELTTSERMBEFA L ETRIETHBLERBREEREL

1= WMERBIZIT TS ERRIETTILEED A FJL 240mg/E% 1 B 2 [F
X(& 3@ (480mg/BXIE 720mg/B). 2 EMkE5 L1z, T EFHIE
BETHD2ERATOERBEEDIEE. I ILEES A FIL 480mg/
BETEITSEREBELER LT 49%EA L= (p<0.0001), Fif=.
EDSS ZRAUWLVTEHE L1z M3 » ARIER T 2 B AHEEIES D EITHR
HONEEEOBE] . 2FEBEATTSRBEEELTITIL
BE A F )L 480mg/ B #E T 38%iR4> L= (p=0.005),

BR TS T RE L DERE?
e il g}j‘; NP KE "
e [95%{ERERA]
TSR 408 17 0. 461
AF|480mg/ B ¥ 410 98 0.270 0.51 [0.40, 0.66] <0. 0001
A#F|T720mg/B 416 95 0. 260 0.50 [0.39, 0.65] <0. 0001

31 : Kaplan-Meier;kIC & B#E

E2: R—R T4 UDEDSSR A7 (2. 0LLT/2.0#8) . 4Fih (A0RERiE/40 L) . R U
HBREANNERCH T 2BERERIC& Y FAE L -CoxtbflNY— FETILIZED
CBREDZEMIFAREFIRICEK Y RE)



FE TS REE DB

SE | BE | &5
BER B | T | Bk NF— Rt W
xD LE nEl [95% 1= R ] piE

SE{Z)

TS5 tREE 408 89 0.271
A#|480mg/ B B 409 57 0.164 0.62 [0.44, 0.87] 0. 0050
&%) 720mg/B E 416 62 0.177 0.66 [0.48, 0.92] 0.0128

S ITTEAD S bR—R 54 VB ARIZEDSSR a7 ASRIE ShiEh o =146 (A#1480mg/
BE) #KR<

5¥2 - Kaplan-MeierikIZ & BiE5E

3 R—R 54 UDEDSSR 7 (2. 0LLT/2. 0#8) . b (A0RERiE/40m L) . Mt B 1%
HREBEANBERICE T 2BREBIC & YRR L f=CoxtbHlNF— FETFILIZED
<

0.54 --- IS4 (408 HI) (0. 461)
— JRIVEET A F)L 240mg 1 B 2[E (410 45)
0.4
a
& 0.3 (0. 270)
[ 3
#
ﬁ 0.2

0.1

R=RZ4> 12 24 36 48 60 1Y 84 96

RGBSR GO
BfF TOHM (B F IARR0)

(2) 85V E MAEEAER QY

NEANBREENSHEUELESRSE (1476 (R5HH%) xR
ELTTSEARNBEEALL-_ETREITHMLRABREERL
Too WERBEICIT TS ERRIETILEED A F)JL 240mg/[E% 1 B 2 [
X% 3@ (480mg/BHXIL 720mg/B) HLL XTS5 F S —HBEgE %
1TB1E., 2&5MES5 Lz, FEHRBEETHD 2 EHATOER
MEBERERE, I AFILA80ng/BETIHI TS ERE L HE
LT 44%@4 L= (p<0.0001), EDSS #AWLNTER@E L 7= 3 » BRS
Biid 2 B AMBEEEOETIARO ON-BEDEIE] X, 28
BATTSUERBELBELTITILEES A F)L 480mg/BET 21%
B LD, TS5 ERBELOMIAENGERZEIRDOA G, 12

(p=0. 25) ,

= ,: A
WE | BRAOEE ZoeABLOUR
Bs® B | TosestEmEEM = Fl "
= [95% 1S R ) P
— . 0.401 [0. 329,
TS5t RE 363 0. 488]
0.224 [0.179, 0.560 [0.423,
A% 480mg/B E 359 0. 282] 0.740] <0. 0001
0.198 [0. 156, 0.495 [0. 369,
&%) 720mg/B E 345 0. 252] 0. 662] <0. 0001
e 0.286 [0.232, 0.714 [0.548,
J53F57—8 350 0.353] 0.931] 0.0128

1T R—XFSAUDOEDSS Ra7 (2.0 LAT/2.0#8) . £FH&H (40 MRiE/40 LA L) . Mg K&
VHBREANA 1 ERHICE T 2BERHZRABETF L L. HRENEROHHES
Ty bEHRELE-ADZBERRBETIVICEDC BEDLEHIIEAKREFIBEIC&

Y 55%)
BE TS REE DLEE?
gm | e | BT
mER o | ET | Pm NF—FH "
i | o#l [95%f{E#E X ] P
g?i‘)
TS5 tRE 363 52 0.169
A% 480mg/B E 359 40 0.128 0.79 [0.52, 1.19] 0. 2536
AH|720mg/B B 345 38 0.130 0.76 [0.50, 1.16] 0. 2041
TS5FS5T—8 350 48 0.156 0.93 [0.63, 1.37] 0.7036

SE1: Kaplan-Meieri&IC &k B H#E

SE2: R—R 54 UDEDSSR a7 (2. 0LLT/2. 048) . £ (A0RERiE /40 LA L) . s R TN
REEANAERICE T 2BREHIC & YR L f=CoxtbHlNF— FETILIZED
<

[FE$h3E]
1. Nrf2 fBRLIE S OEMEL © 10
BAER FLRABRBERUCHREEMECEAELTEY  Nrf2 BIRIE 2

DERIER b LRIHT BRI EZN L-HEMEHEETH L.
Nrf2 /9O 7o FRDRIZTILBES AFLERORET D&,
Nrf2 BEBEGEFREARO OGN 2T EMD, TIILEBEDAF
JVIFEIZ N2 2R OEMIEZT L TRAFHERZERY Z EA5T
ant=,

2. SRR

Invitro RERICENT I IUED A FILRUZOEBZFEABY
THDHIIIVEE/ AFILIE. RMEMRIMICHNT 5 RBMIBOENE
ERUVZDHRDRIEMREY 1 bh4 VEEDIHZERLT,

3. EERRMEBECHREMEREES (EAE) ©
ERUEBILESMETILCHSTY FOBMEEAEICTTILED A F
LEZOBRET S L. BRERBRERZ R LI

(B 12T 2 E{EZFMMEA]
—f82 . J2ILEEY AFIL Dimethyl Fumarate [JAN]
%% : Dimethyl fumarate

ﬁ%ﬁ : CGH804
SFE ;14413
wmEX
(0]
(0} A CH3
S
0

## R ARIEEOMKRTH S,
RERIEAZ/ —ILIZOOETFIZCL, T2/ —)L(95) XiF
KITHEIFIZ LY,

SEFHRE:0.77 A=A %/—IL/K)

(ML EDEE]
Fittk. EFEERUGE - SEZHITTRET S L.
[RBEH]
(2]

FHI4TIATEII20 mg: 148 T (14HhTEILx1)
FHOIT4TS5HTEI240 mg : 28h TV (148 TEIL%x2)

(€239

) IRLEBDAFILOBERACECENBEHRMAE RERER)

2) TRIIVEEDAFINOEMBESRBREE ERER)

3) AVA—TJIAUAR—A.labDEVHEEERARBRE W
=g 2))

4) TSFII—EBELOEMEEERSRREE (REH)

5) IFZIIRIIDH—I—/ITRT 14— EDEYH
EFRAHRAE (EREM)

6) TIIEEDAFILOBRKRABHE HHRNEH)

7)  Gold R, et al. N Engl J Med. 367:1098-107 (2012)

8)  FoxRI, etal. N Engl J Med. 367:1087-97 (2012)

9)  Linker RA, et al. Brain. 134:678-92 (2011)

10) Kovac S, et al. Biochim Biophys Acta. 1850:794-801 (2015)

11) Peng H, et al. J Biol Chem. 287:28017-26 (2012)

[SustEEsk 5]
FEXRICEHOHANERICDELELTELTRICTHERTEL.

NAATzY - DonRvkRett
T103-0027 REEFRXBARIE—TEHIFIS

&R
NAATzY - DonRvkRet
T103-0027 REAMFRERBAARIE—THLIHF1 &
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1.8.2  3hEE - MR DRERHL

IHRE - PR (5)

LR MEREALIE O FR38 T B K O B ARBR O (A T #1176l

BG00012 240 mg BID Dk #2513, BEPRAY AR TS BIE M OY MR B O 8 AEMHNIZ A2 T sBRIC
AN AR OZRMELE (MS) #BRFICB W T, BEOETEZEL Y-, 2D Ok
1%, SNE AR 2t B LT ABRICSE T L2 2 o0 X < BB E 7 KA 1 FEEBR (109MS301
PR O 109MS302 3R) DFERIZESNTI Y . 109MS301 #ER KX Y 109MS302 R DO JF 57 —
& AT O T AR Rk GakBR (109MS303 #kER) . &5 11 A0 A ek kB (C-1900 #AER) |
FOHARANWERE OF — X & T 109MS305 &R (X— K 1) ICk-THFFEh T 5,

VAR ZVE AR EA L ZEER 77 A5 R T 5 109MS301 35 & OF 109MS302 7R
TIE, 5 2 FEOFR., FIRPEEERE . MRI BAETRENEIC T 2 £ 8K OBIKGHGIE B O FE
%18 U C BG00012 DA 7T AR L g Uiz, FRBRIZEZEIHMIHE CTh 5D, HRIZHBIT D
RHNCE D B DA 2 2 DI e ki F i 1 2 > Tz,

109MS301 7Bk CTid, 1237 #1% BG00012 240 mg BID (1 H 2 [7]), BG00012 240 mg TID (1 H 3
[E]) . XL BGO0012 (IZKkIET D7 7B AROEFERT 1:1: 1 O TEMEZEIFT L7z, 109MS302
RBRTIX,. 1430 1% BG00012 240 mg BID, BG00012 240 mg TID, BG00012 (ZxfI&59 5 77 &K,
XiTGA20mgQD (1 A 1) R FHREOZHEEGRT1:1:1: 1 O TEEZEINT Lz, 2F
BT, BEIAVR BIEENE, BEERE, R OVRERED DS S5 8 AR O BENIT, FREES
FMHWEREENZRET I EDOTHY , N—2 T A O A AR H R K OVR BRI
DONWTHEGHB TARIEIIFED bR -T2,

$ 5.2 - H OFRFEIE (ARR) 13X 109MS301 FERIC I 2 BIKEHTEE H . 109MS302 55RIZ 35
D EEFEEE Th o7, 2 O BG00012 O Ak - FE (240 mg BID LN TID) DWW
BWTH, &5 2FHORE L7 ARR 87 7 2 RITHARTH 50%E T L72 (109MS301 &5 : BID
KON TID 5 TENEI 53% M N 48% DR T [W kbl d p<0.0001], 109MS302 ikl : Zi
I 44% LN S51%DOIE T [T o bkl p<0.0001]), &7 —% Q4M) Tik, BG00012 240
mg BID XU TID &5 DOWTHIZEBNTH, &5 2FH O L7 ARR 37 7 BRITH AT 49%
KLz (W T ozt p<0.0001),

B 5.2 4R H OFRYEERE OFIGIL, 109MS301 RBRIC 1T 2 EEAEMHIEE . 109MS302 7Bk 215
D EIKEHETE H Tdh > 7=, BG00012 240 mg BID XN TID #5280, &5 2FEHOHEIRKY 27
M, 7T B ARIZHAT 109MS301 3R TEILZE I 49% K DY 50%A5 T~ L (W3 o i ) p<0.0001) |
109MS302 7Bk TZALEH 34% (p=0.0020) K 1N 45% (p<0.0001) 1K F L7z, AT —% (2 M)
TiX. BG00012 240 mg BID N TID #5128k 0 | 5 24FERDOFIE Y 273, 77 BHRIZHT
FNEN 43% K DN 47% (DT O LERE p<0.0001) KT L7z, #EIF3E £ TOREE O Kaplan-Meier
HifR S IRIFE 2> T2 BG00012 BID & TID #4512 & 2 i, #5 12 A/ T &R
D IR B3I Lk 5 Z & AVHIBF L7z,

EDSS Talfili S 2 5 2 4 H o 12 WS 2 BEEFEITIZ. 109MS301 785k & O 109MS302
AREROWNT BN T HEIKEHEEE Th -7, BG00012 240 mg BID X O TID #5128 0 #
52 H OREEEITOFRD LN TWRE OEE N, 77 B ARICHAT 109MS301 R cEhEh
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38% (p=0.0050) K& TN 34% (p=0.0128) {XTF L. 109MS302 iER CTENEI 21% (p=0.254) KN
24% (p=0.204) K~ L7z, §F&7 —% (2 4:f) Tix, BG00012 240 mg BID & O} TID #5-1 &
Pe 5 2 4 H OFEEEITRFRD DN RE OEIG N, 77 BRI TENE I 32% (p=0.0034)
KTN30% (p=0.0059) KT L7,

$5- 2 4 B OFBLUUTHRUCILR Uz T2 &3 SR EIE, 109MS301 78R & O 109MS302 35k D
BIKEHEE E Td - 72, BG00012 BID & N TID #5112 X 0 | $e5: 2 4 B OFHSUTHRIIER L
72 T2 BB BRI, 77 BRITHAT 109MS301 iBR TENZH 85% M TN 4% L (W9
MO E p<0.0001) . 109MS302 RER TENZEIL T1% LT 3% Lz (W TFhothigd
p<0.0001), BFAT—4 (24R]) Ti%. BG00012 BID X O TID #5112k v | #5244 H OFH X
IEHTRICIER U7z T2 BE IR BRES . 240 78% M Y 73%I8) L 7= (W3 o bk £ p<0.0001) ,

109MS305 &R (3— b 1) 1&, 5 N AHRBRO S Hisk Ik REIEAL —EEMR T 7 B AL
AR TH Y, 77 MU K& UM O [E % O B8 R 2 58 MR LIE (RRMS) B3 1281 5 BG00012
DENMER VM EZ TN T 5720127 A Zhiz, RRMS BHE 225 #il% 54 sk ns G LA A
AL, BG00012 240 mg BID XITI5T 5 7T B ROWTNNZHRET LRI 1 1 1 O TE/EAE|
(0 U, #RE 113 IR OY 11 B ZERE T 7 2R K ONBG00012 O H-% 1 [RILLESZ1T7-, 114
Bl (51%) OHERF DS B ARNLERFE Th -7,

109MS305 7Bk & | 5 11 AH M OV T AHRRBR CREA L 7o AN ERE X, 1ZIEFRIC CTh o7, st
05 IAR R OV T AHERBR & 109MS305 #BR & OiE T, HishRe i Z (NMO) DRBBNT T
HUIE T LD mOEHIZE Y NMO 263 28885 109MS305 SR BRI SN2 Z L 72T Th
o7, Lizmo>T, 2 OBRICIE, RRMS B 2 RET 2 HBOEBREEMBIHAAN DI
770

$ 512, 16,20, XU 24 1 H O Gd IR EEL OfEUEL. C-1900 xR (/X— & 1) KT 109MS305
B ON— N 1) OWFICET 5 EEHMEEH TH Y, 5 12, 16, 20, LU 24 #H H D MRI
ETROOLNTHH G EHRELEOGFIE LTHEIE LTS, 728, 109MS305 RBRICBIT 5
flEIE C-1900 3R & [FERD HIE TR UIE L7 fE Tz L7z, 109MS301 35k K& U8 109MS302 75k
TiX, MRIBEZEH TIEa<, ¥5 24, 48, KOO HEBIZE L7z, L7eR->T, ThbHD
B CZ O 2 Ehi 2 2 1T TE oo tz, &5 12~24 A O Gd &R B OREIL, 7
Z B REEIZHEXT C-1900 75k (/X— |k 1) ® BG00012 240 mg TID #£ T 69% (p<0.001) ., 109MS305
ABR D BG00012 240 mg BID #£C 74 % (p<0.0001) J8i/0 L7=, 109MS305 5Bk D A A A9 5R# 4
T, 77 B RBECHERT 88 %l LT,

5. 24 38 H O ATHHITIER Lz T2 @5 SR BE0T, 109MS301 38k Tld7r —# DU
T OEMT 2 S L7273, 109MS302 3Bk Tl el L7220y > 72, C-1900 #RER K Y 109MS305 #ER T
(X, #5243 B OFFESUIBHITIER L7z T2 @E SRS RIGEHEEE Th > 7=, BG00012
240 mg BID £ (109MS301 #&%5%) . BG00012 240 mg TID £f (C-1900 7Bk [~<— b 1]) . I O BG00012
240 mg BID #£ (109MS305 &g [/X— b 1]) Tix, #5248 B OFBUTHHUCIER L T2
EEIRHEEN, 77 B RBHTH AR TENTI 80% (p<0.0001) . 48% (p<0.0001) . 63% (p<0.0001)
Wb LTz, 109MS305 RO H AR ABRE SRR TH ., 7 7 B RBECHE R T 63% DD Th o7z,
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SAF Tz DR A
1.8 IR (%) T NVBEY AT

1.8.3 Ri% - AE0ERERM

ik - HE ()

W, RAIZIZ T < VB AF L L LC 1A 120mgl H 2 BINS#FEA2BIMA L, 1 #EB%ZIC 1 [E
240mgl A 2 [BIZHEET 2, B, WThoLabH - YRRICRAKET 5,

&R ERER Th D C-1900 3R T, %%%%7@%1---1@%?mmmuum%
QD. 120 mg TID, 240 mg TID, XiX7 7 &R D 24 AR GAZEEMEAIZEIO 172, b 35
HOMRE - A&EZ. WIn b U CREREAREZ R LT, KsHEO BG00012 240 mg TID #f
TiX, 77 BERBECHA, B Gd SRR ORED 69%I (p<0.001) K TN ARR @ 32%{K T
(p=0.272) 72 &, EEEKL N MRI FHBE EICBE L CAELRIESRD DR, Th XV IEHAED
BG00012 DL « HETIE, 26 OFRMEFIEE OWFIUZHOWTHAERDEIZBD b
o T,

% ZC, 240 mg TID O AL « HEZ W AR Z VE T AEEER (109MS301 55k & O 109MS302
RER) ITHAAND Z LI LT, I REZHE - A& (120 mg TID, 3772505 360mg/H) LV &
WA REN RIAD D EWHER T, ZTRETICIHMES T iR 2oL - H&ETH
% 240 mgBID (480 mg/H) &, #4252 &2 L7z,

109MS301 78R K& OF 109MS302 78R T L7 1L - & (240 mg BID & T 240 mg TID) I
ﬁ@ﬁ&@%éﬁm%Lfmfm%%u¢éégbk7u774»%%k6Lto%’f e/
B\ RINT 5 W JFHNC K-S X AGEHFEICHV L HESEA EIZIL, BG00012 240 mg BID

UH4mm)®%%-ﬁa%@RLK>*I&UB@%Q#%méﬂfwém®lﬁf%
240 mg BID %% BG00012 DHELE L « HETH 5,

Fo. BARAN, FEA KOAAOREBRAERE W T, 2 FEEO BG00012 O L - &

(120 mg BID X 240 mg BID) @ PK, 24, Je O MEZ 1M L 72 109HV108 35R 1%, BG00012
D PK ZEEN b 3 REMCTEDL LT, SATHBRIC I T 2 @EEERE L MS #5R#E O A FEiR
AEAICBW RO ONTREIC T L 2R L, TNUHOHEAIR, BARLZETE R
AR TH 25 109MS305 FRERICI 1T 2 YL - HE L LT 240 mg BID D@ A HIZ3FF LTz,

Mk - MEICEES S0 EokE ()

AFNOE72BIVEH CThd 24, HILEREIERENGRO b HaIiL, BEORELZEEICE
LLRND 1 » AREOWIR 1[5 120mgl H 2 FI#E5ICEET 5 2 &ﬂf%éo

7285, 18] 240mgl H 2 [ 5 ~OFH &I L CRBRMERRO b2 Wi, AFlo#k 5%
ik sZ L,

AH| CDS @ Dosage and Method of Administration DI % FLITFRE L 7=,
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NI

AHN D R Hk LIdBEOE OBEERED & 5 BE

TR I 5 (5 AR SR ) & @ BOE A3 85
Edv, BREE/ D PR OWRBUE & ARKI & D
BESENE 2R+ BRI B D L FEAT S
72 WBBUEIX . CDS IZHREICBIT 5 H
EERHZLLTCEBMNESNE, LEB-T, 7
< IVEE Y A F IV XANIARF O TNk Ui
BUEDOBEERE D & 5 BHF I L CUdEEz &
THRXETHD,

1. EEES ROoBHFICITERERICRETSZ
&)

(1) Vb ob s BE [V SRR I 5
WZHE LT 2BENDRH D, U o EEOBA R 6 4 A
UL EAkfoE U 7= BB U, ETTME S B - MIE (PML)
DFIEY A7 NEEDAREMENH 5, ) (TEHERIEAR
HER] TERZRIEH] OHEZH)

U 2 SEREBA L, AR O EEREFE S
TV RT T D, EENORBFKGED Y
BB L, EATVEZ B B EANIE O
PR OERKN T Th D, EREMFEN, &
BRI ER DE T~ TW 580 A
A AR5 X9 ARHEIZY R
B> D & % BE 2 RE LTz,

Q)  EYEE AL T D B U YLE )N 5
b s B BYUENMEET I BZNNH D) (THEK
REIWER ] OmESR)

FEREPED, BERRENVEH O TR T
WHBBMOHA X ARy H LY, K
TH|ZJRYWE &2 A OF L T D B TR YYE
Mg D BF LR E LT,

() HREGMEDIRERIZH D BH URIGUEDNTFHIE Sh
LRENND D) (TERZEWEM] OEEZM])

EIREFAZE S, ERREIWER OE TR~ T
WHIBIMDOHA X AT 559, 5
JRGeMEDAREIC H HHBEZRE LT,

4) EEOBHEEREED S HBHE UL REEN LA
TEHIBZENNSH D)

EHSREIE E 2T 5 BT 2 xtg & LB
IEFEM STV W, B OB HEEERE
FBOHLEFE~EETLBEOERERT -
WERE LTz,

(5) HEDOHTHEREIEE O H 5 BE (T REN L5
THBLNRDH D)

JFHRE R 2 H 9 5 BE XG4 & L=k
I SN TV RN, B O AT RERE
EFEOHLHBEAPET HEOEEEMRT T2
OIRE LTz,

6) milE ([EEE~DES] OHESH)

IR N, EEna ~DH TR TN 5
BIMOTA X L AeBBTH L5, KREIZ
EnE A RE LT,

2. R AR

(OARFIOEEEIZ L0 U o _ERE N+ 5 2 &n
HbH, £l-. KEIOBEGIZ LV WATIES B RN
JiE (PML) 3% 6oL, BEEDEEFEICE - 12 Fl

U U NERERU 1T AN O BB R E S 4
TR Thb, REIMMkGET 2 3Bk
B E2RET DY 27035 5 BE & R
\ZREET D72, BEITFNE S /=5 2 H
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SN TWDHTD, KFIOFGBAGHT, &5 K05
FILZIIU TORICERT 2 & (MEEREKE) THEKX
REIWER ] OmESR)

1) PML 238 SNSERITIX 6 4 H UL Bfkfed
%V U SERB OB B SAVTW D, ARAIEE G- BAG
AR OARFIB G372 &Eh 3 s Al 1 [\, VY
R ZE G RMERBOREZITH Z &,

2) U USEREDY 6 o HEL EfkRE LT 500/mm3
W ChHIGEIT. AFIORGYILEZETHZ L, F
7o U RERES 6 o H L BfkRE LT 800/mm3 i
ThHLEITIE IRFE EOF M & a4 EmEICE
&L TR D RIS 245 Z &

3) AFOFE A FIEL- & X%, U o SEREANE
BT HETREOREBAEEICBETHZ &,

B L O 3 AHERBR OB AENT 21T - 7=,
TENTRE RS U 7 SERES 0.5 x 10°/L K
T 6w ALLEAKGT 2 U v ER-HE D o
FERBIRD 2RO HNTZ, T D 2%D
BEDREBITE T, ARGk I
U 2 SERBONE D L ~UL e HERF B A ) 23
bHZEDBRINT, DD, THHD
BHEITFOBBEEISEHIMGED U o3
BB 2 RBTHY) A T NbHLRELEE
ATWD, EERZ LiE, ZOEBEOKE
T RRICARAE G806 6 # A S 12 - A
DINO RN, U o 73Ek%L 0.5 x 10°/L A
ElbHmNERO b, BiZ, ZotT
o b (VU NERE0.5 x 10°/L RiiT6 »
AL EAkSE) oBRETIE, o7k b
WU TEHELRWEEIV S, 6 » HD
12 7 AHIC Y 8Bk L KRE SR
THMAND D Z LR, FET X
TLLLT. RETIE2UBELVE 2O
BT T N—TICBT HEOVDBAYETH -
7o 12 R TIL, BERE O U v BRI
KEBRESOENH 72208, 24 B £ Tl
U 2 NEREL 0.5 x 10°/L Ri OB 1%, W
felzFBl s e, UEDZ Eid, 6 » A%
WZE=X VT HRITH T, BENOE
WIS 5 U 2 BRI DR BLY R
N5 BEZBWRET 572012, &b
WEWUREES CTHDLZ EER LTS,
F7o, BIRHTIC L0 2D 9% D EBE N
U o RER¥0.5 x 10°/L LAE 0.8 x 10°/L i
To6 s HU E/E L, o7 7 v—T70D
8% DEEMNEDH 6 » ALLEY Bk
0.5x10°/L Kiifi T~ 7=,
FRICRLIZZ 2B E LT, FHEE)
O EE ORI T 5 U R &
BT DU 27 BN D BREERIICEEET
57290 CBC =4V v 7 2 fiE+ 57
D, Flo, ZOXORBFEEZEET LD
DBEMD T A F v AT b0, £z,
PML 723 HREEE D & HE o BRIk T 5
U U NEREE AN BWTHRELL-Z & 2T
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BEML 3 57=0, AHICDS #kGT LT,

(2) BHSRERE N O DONDZENHDHDT, K
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T ESICBERERELITO 2 &,
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DRDOHHNTNDZ &, KEICEKRHE
GEDOFREBUE > TIEFIIN —EEGRD B D
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(3) AHFIEGZITEM:, TR 2588 L AR
Rl R o T BTV T, BB A RITE - il h
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R72EWER L DOIESH)

AFNB G ORI, T M OBAKIZF] & i
WTEARRICEDIEINFED b,

(4) THERERE R HODONDL ZENH LD T, KAl
FGBRMGANC AT RER A 21T 5 & & b, KAIFKREG T
(TEMENHTRRREMR A 21T 9 2 &, (TEXRZRRITEM )
DIAZM)

ALT, AST @ _EHBMEIIG U TARAE S
DOHFIELBEITREILEZZONDH T &, &
AN RIR RO FBUTE - T2 EFI A —
EERBOEND Z LoD, FFHERED EHIHY
RE=ZY U TITONTHEERE LTS,

5) AFNEGICBEE LTS 7 4 7% — (LR
SRS R OME - HEOERS) Bdobhd 2 LR
HD, T, AFIE G EHEE TR L
L2, WRLAS LA, TF 74 7%y —
L OEREEEIZITO 2 &, (TERREWEH] ©H

M RER e 2 2RI BV T, 7
74 T X NERDNDIEFIDHRE I T
Wh, o, WL ET T T 4 T F— 0
BINEETH D,

Z )
3. fHAEAEH
OEREE (PFRICEETS 2 &)

E ST B - HEAE | RRET
FIESH. REl | REROEMILE | ARIERER
e HIERISE Y. B | (SIHIBIIE

EZDOYRIMEKR | AT DA
FETALERNHD. | BB,

PUREA & 7o 132 il Al 2 # 5 vh O iR
IXERRBIF 7 v 77 AOXMRIZE T T
720N, BEEN DS NI & 2 N s SR
F O LTc G a, iR Ioxt 32 AH
OB R b D EEZ NS, B
FIPER #5385 (1090MS201 #BR) 1B
T AV E—T =2 BT 757 ~—
72 BRI DI TN D MS TR LR
&P L= B A Ic R et B A0 £
BRI 5T — X 3o ls, S HIZ, MS
BRI O IO ORI R AT B A R
FrEsisid, BRRBR COBKRMIZERD
& DY R L B LT e o Tn, AFH
Ik > THMEKS Y »REREUTRE S & 0
D, T TR EHAATREYR, Y ORI,
FIEEICHBEZEN D D REEiE 0B b3
WINTWRY, Lo T, JuEsld 5
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B R RT DU A7 3RV, Lol
AKFENZ XL BV o REROBAEIC LY, P
AT e Z Al O ERIC % 5 2 % A
REMEN G E TE 720,

4. AIEH

[ N T30 S A 7o P8 T AR 22 MR R AL i i & st
G & LTEBRIRRBRIZ IV T ARHI 1 [ 240mgl H 2 [H]
RG-Sz 111 B 62 1] (55.9%) ICRIVER 288
Hivle, F2REWERITEIAL (20.7%). FHI (9.0%) .
Mo (6.3%). L (6.3%). 1FTY (54%). & 5
JE (5.4%), 77=7T 7 N7 A7 =7 —EBHN
(5.4%) THo7=,

HES C S S A0 72 RIS R AR 2 58 M A Ve R &kt
G & LTEBRIRRBRIZ IV T ARHI 1 [ 240mgl H 2 [H]
T Xtz 769 il 536 B (69.7%) \ZRIVER 3R
o, ERBEWERITHEIAL (32.9%) ., Hl (9.5%) .
T (8.3%) . EMEEVE (8.1%). & 2 FEIE (6.8%).
8 (6.2%). 1FTH (5.7%). & (53%) Th-o
77

EHNTEMINTE T T &R HERR
(109MS305 #Br) MoHHEH L7,

WA CTEBINTE T T &R %R R
(109MS301 XBx. 109MS302 3XBR) DOHFS
T MNHEE LT,

(1) FERZEIEH
D UK (22%). AMEKEA (09%) @ U >~
NRERAMEN S S Dd Z ENRNHDHDOT, BEE 40
ATV, BE RO O GA I ) 22 L& 21T 5
&)

2) HEATVEZ B BB RNE (PML) (BB ARHT=Y) . PML
NS Z ENHDHDT, AFIOFGHR KO
B G T HRITBE OREEE +0 Bl L. R, 1Y
JRREL, RRENERBRRE R, REEIE. TR EE OMER A
H O ONT-HATLMRIIC L 2 EiE 2K % O Bk
MEZITH &L bio, BhHEIk L, @Y7 0@ 21T
(THEZEREARNER) OESH)

= >
— [}

1) U o R IE, RO EERFFE ST
VA7 ThDH, BEMOEHEKGD Y
VOSEREOBD L, AT B VR RNE O
BER OGN CTh 5, EHREMEN, H
T ARREE OHE TR TWSBIMD A
AF U AEST 5 X5 ARHEICTEHEH Lz,
U 2 SEREUD Je OV i BR kD o 3% BLAE
i, ERNAOEE R T T R xR R
(109MS301 3K B . 109MS302 & Bk |
109MS305 #Ek) OPfFET—2MHHE ML
776

2) MRZICH T M HRERN D, 4 O
PML »3ifds Sivic, A0 3 fEfilld, HE
MO BRSO U L SERIEAE (U 2%
BRK% 0.5x10°/L LR T 6 # H LLEfkRD) (23
WTHRBL LT, 4% B O PMLIJEFIE, F%
FE DRI T 2 U o RERBIE  (RE
BDY 2 REREX 9.5 5 ALLEDHAR, 0.7
25 0.6 x10°0/L Th-o72) IZBWTHBRL
Too ZHUD 4 FEFNZIIT 5 PML DR ELAE %
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B H0IATO, BENRD b GE IS 2
BT 272 EOmY)RNEEITH Z &,

5) iFHgREREE (BEEERI™') : AST (GOT), ALT (GPT)
DO EFAFEZEIHERERERNO DO ZENHD
DT, EFTIFEREMRE AT O 70 B2 +0124T
W BENRD DG AIC RS 2RI 5 0
WY 7R E 21T ) 2 &,

F. PML ZHilRBICBITAAEFL L LT
CDS (2B L 7=, PML AH| 0O & 5 72 R iE
ENFEV A THDHZ EEEERET D
W, F72. PML 2R3 2IEIRA B i
TG B ORI TA X v A Z T 572
B, CDS # &7 L7z,

3) 7T AR EGERIZ IV T, B0 UG
JEORBUIRRD bviehoTe, o, 77
T AREE & AR GREOM T, EEREYYE
DFRBURIZZTFBO b o T, EHiik
FERRBR T I T b B A R YYE S H i A
JEYUE DFEINTRRO v o7z, L,
BB AR FE 11— B D S A B HE AN ER O
LbNTWHZ &, AEFRE L CikT S
U U ERBOR D MO BN TS Z &
DL EYYE U R 7 BHEINT S ATREMEIT S E
TR,

4) FERER BHERBR I W CRME RGN
RO BTz, BERFER TILE & QR
DB RIRIBEICIB T 56 FEEFROHKBLE
Al N BB RE R A B R B TR R
RO DR Do T2y, BEARTE % A MEE
e L TABR2E0EEELNRE S
iz,

5) ERIREBRIZI W T, RAIB GBI
M2 s 7 AT I F—F ERBRBO LN
2, ARANC X BELIHERE 5] X i
T SRR TR, BUOERTE R T ERAE
FHICL > THERB SN EBRER H 5T
RTCOFEEFRELFEET 572D, 2013 F
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DT v —NVRENET — H R— 2D BFER
REAT > T, HBER OFEAM, SRFRER] D
IR OANTF LI _RTOLEME RO
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7o MEAMNELERTEL Z AVERGHIZ BN T,
T T4 TR —REONDIERNHE S
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&1 S ARRE TR D T OB R

ARA| CDS @ Clinical Trials DIED Adverse
Reactions reported for TECFIDERA, M UNE
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FET —ZIZESERRE L, BEBEIC
OWTIE, ENSO EFE 27T & ARG
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109MS305 #Ex) OOFET —FbEHL
776

5. [ RN oA
— RIS S CITAEMENE T L TWH DT, &
FOREZ TSICBER LN HEBEICKREGET 2 L,
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T 74 T5HhTEIL 120 mg
T 74 T5HhTEIL 240 mg

5188 HEEESH TEIRRR M CEI TR 515k

1.9 —fRIBIRIZRHAINE

NAXTTY - D NUBRAEA
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1.9 —RMBMICHRLIXE

1.9.1 INN

AARIX, 2005 FEIC INN HIEE S 472 (INN 2 HR%E 5 8695) 723, INN ZHZ 1L, dimethyl fumarate
DALFAFBEIT IR < S RIS LTV D DT, INN 25T D0 Z 700 &l L7272
B, INN ISBER S LR o7,

1.9.2 JAN

R 2712 H 22 A @E%%%f’r%ﬁ%%%fﬂ?@; INTHRTE SFL, 28 3 A 7 HAFER
AT 0307 55 3 BT WA E iz,

JAN :
(AARL) 7= AF L
(3244) Dimethyl Fumarate

b54 -
(AARL) 7=y AF v
(3£44) Dimethyl fumarate
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O
iy O N _CH
0
WhHE - ZhER | ZHVEREALIE D FR 56 T B B OB IR 3 D HEA T BT )
HE, RAZIZ 7~ VB ATF L E LTHEE, RAZIZ 7 ARy AF e LT 1 E
YL - HE | 120mgl H 2 6% 52041, 1 HB&IC 1A 240 mgl H 2 [FIIHEET D, 28,
WTFNOLEBH] - VBB ARG D,
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A K | JREE T~ AERY ATV
ORI | A 727 747 T 7L 120mg (1 77 EAHR T VEEY ATV 120 mg &)
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5. Hl fhE | mEEEE] L,
7.
Pl s | (mgke) (mgkg R TP
&
]
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e 0.5.25 o (E1E) | AIBER (EEMER L) RS (=
% |7 B 5 |5 1) R OEE BAR ([B118) Okt K& OHxH HE &
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R Bl A

a HERIERICE V5 7 H BIZ 50 mg/kg (2R L7z,

Page 3
TIVEEY AT )L




NAFT x v Dy Ut
1.10 7538 - DR EHREERIOE L0

Page 4
T IVERY A TV

BIVER R B 96/111=86.5%
(ER R AR A B 2 5 Te)

B R o Bl% (%)
AR AT 24(21.6)

T 11(9.9)

ML 11 (9.9)

i3 8(7.2)

Z D FEIE 8(7.2) %
P Biogen Inc.

NAFTz v D Ukt 8A WA




HI (V2 —3) RAEE—&

and I

3 =, | FEAR/
- 54k FE  [RBREERRBR L o | R | o
&5 st | ot | 23
32SHE (F27 745 7. Biogen Inc.)
3251 —f&E#H (72745 7., Biogen Inc.)
32811 Nomenclature [dimaer:l;yl fumarate, _ . _ _ ik [etryieer seam
Structure [dlmethylanﬁldmarate, _ _ _ ik [etryieer sem
General properties [dimethyl fumarate, _ _ _ ik [etryeer seam
32828 (77747 5. Biogen Inc.)
12501 Manufacturer(s) [dimethyl fumarate, _ _ _ _ ik [etroer sem
Manufacturer(s) [dimethyl fumarate, — — — s | s R A
Description of manufacturing process and process
controls [dimethyl fumarate, — — — ok | s S
32822 I
Description of manufacturing process and process ; e | =
. — — MEoh | HENEEH REAN
controls [dimethyl fumarate, -]_-
32523 Control of Materials [dlmetellllifcl1 fumarate,] . _ _ T e
Controls of critical steps and intermediates
[dimethyl fumarate, — — — sk |Epyg et 24
32824 (L
Controls of critical steps and intermediates . _ _ - ——
[dimethyl fumarate, -] b [FEPVEERY aFfl
Process validation and/or evaluation [dimethyl
3.2.8.2.5  [fumarate, R — — — ok | e 2R
| |
Manufacturing Process Development [dimethyl
32526 |fumarate. [N -« |- — — WSk | kbt B
I
3283%M (527745 7. Biogen Inc.)
Elucidation of structure and other characteristics
3.2.83.1 [dimethy] fumarate, — — — ok | e S
Impurities [dimeth);lngumarate, _ _ _ ik [etvveorr =i
3254 REDEH (72 7415 7. Biogen Inc.)
32541 Specification [dimethyl fumarate, _ _ _ _ ik [etvaeorr] =i
L ]
Analytical Procedures [;iimethyl fumarate, - _ _ _ Sy e
32842 Ana]lytical Procedures [dimethyl fumarate, [l | _ _ i et zem
Zalidation of Analytical Procedures [dimethyl _ _ _ T e
32843 umarate,
f\‘]/Jalid'cltion of Analytical Procedures [dimethyl _ _ _ T P
marate,
. Batch analyses [dimethy] fumarate, _ _ _ _ wak |ess am
2844
Batch analyses [dimethyl fumarate, — — — sk | kEa et BEAm
Justification of natalizumab drug substance
3.2.8.4.5 |specifications [dimethyl fumarate, — — — WEsh | FENERH BT
and
3.2.85 EHEM X IIENEM'E (77747 7. Biogen Inc.)
Reference standards or materials [dimethyl
3.2.8.5 fumarate, and — — - ok | e 2R
I
3.25.6 BBREUH®RR (527 47 7. BiogenInc.)
3256 Container closure system [dimethyl fumarate, _ _ _ ik [etvseorr] =i
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328 7%EM (57277 45 7. Biogen Inc.)
Stability summary and conclusions [dimethyl
32S8.7.1 fumarate, and — — — ok | e 2R
Post-approval stability protocol and stability
3.2.8.7.2  |commitment [dimethyl fumarate, — —_ — Esh |HEE R E
Stability data [dimethyl fumarate], . _ _ e
3.2.P ®FI (T 7455 H7 &N 120mg 240mg, 7/ FH)
3.2.P.1 BRI R LT (777 4557/ 120mg 240mg, 7 E/VA)
De‘scription and composition of the drug product _ _ _ s |t s
39P1 [dimethyl fumarate, 120 mg capsule]
Description and composition of the drug product _ _ _ . v | =
[dimethyl fumarate, 240 mg capsule] #HES | REPYRERH RFA
3.2.P.2 BIHIBAR DiRME (777 455 17 &/1120mg 240mg, 717 E/LH)
f(ilomponents of the drug product [dimethyl . _ _ wio |aepreer =i
32P2.1 marate, 120 mg capsule]
Components of the drug product [dimethyl . _ _ dio |aepreer s
fumarate, 240 mg capsule]
Formulation development [dimethyl fumarate, -
32p22 | (20 and 240 mg | — — — Wk e seim
capsule]
Manufacturing process development [dimethyl
22023 [fomarc, [ > |- |- - Ty
mg and 240 mg capsule]
Container closure system [dimethyl fumarate, -
32.P24 120 mg and 240 mg | — — — sk | #PE R 2
capsule]
Microbiological attributes [dimethyl fumarate, -
32.P25 120 mg and 240 mg  |— — — A | FENE R B
capsule]
3.2.P3 W (F 2747587 &1 120mg 240mg. B 7 EAH)
32P31 Manufacturer(s) [dimethyl fumarate, _ _ _ _ wio |t =i
120 mg and 240 mg capsule]
Batch formula [dimethyl fumarate, 120 mg _ _ wio |aepreer =i
32P32 and 240 mg capsule]
Batch formula [dimethyl fumarate,120 mg | _ _ dio |t =i
and 240 mg capsule]
Description of manufacturing process and
process controls [dimethyl fumarate, 120 mg and — — — sk | #PE R 2
32p33 |Qmacapsule] :
Description of manufacturing process and
process controls [dimethyl fumarate, 120 mg and — — — WHh | FEPNE R FTEAG
240 mg capsule]
Controls of critical steps and intermediates N —_— -
3:2P.34 [dimethyl fumarate, 120 mg and 240 mg capsule] | B B R e
Process validation and/or evaluation [dimethyl _ _ dio |aepreer s
32P35 fumarate, 120 mg capsule]
Process validation and/or evaluation [dimethyl . _ _ wi |t s
fumarate, 240 mg capsule]
3.2.P.A BWMBIDEH (T77 45 FH 7N 120mg 240mg, H 7 E/VH)
32p4l Specifications [dimethyl fumarate, 120 mg and 240 | _ _ dio |t =i
mg capsule]
32P42 Analytical procedures [dimethyl fumarate, 120 mg _ _ wio |aepreer =i
and 240 mg capsule]
Validation of analytical procedures [dimethyl N —— -
3:2P4.3 fumarate, 120 mg and 240 mg capsule] R e
30p44 Justification of specifications [dimethyl fumarate, | _ _ wio |aepveer =i
120 mg and 240 mg capsule]
Excipients of human or animal origin [dimethyl N e | =5
3:2P4.5 fumarate, 120 mg and 240 mg capsule] R e
32P46 Novel excipients [dimethyl fumarate, 120 mgand | _ _ dio |t =i
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3.2.P.5 BIHDEE (777 455 H 7 &/ 120mg 240mg, I 7E/LH|)
32P5.1 Specifications [dimethyl fumarate, 120 mg capsule] |— — — wish | R 2R
o Specifications [dimethyl fumarate, 240 mg capsule] |[— — — A | NS B B

Analytical Procedures [dimethyl fumarate, 120 mg | _ _ ik [etrvgerr] seam
39P52 capsule]

T Analytical Procedures [dimethyl fumarate, 240 mg | _ _ sk Lt sem
capsule]

Validation of Analytical Procedures [dimethyl . _ _ . ——
3:2.P.5.3 fumarate, 120 mg and 240 mg capsule] #HES | REPYRERH RFA
39P54 Batch analyses [dimethyl fumarate, 120 mg capsule]|— — — sk | #PE R 2

- Batch analyses [dimethyl fumarate, 240 mg capsule] |— — — wEsh | R EEAm
32P55 Characterization of impurities [dimethyl fumarate, | _ _ ik |t s

120 mg and 240 mg capsule]

i;sotiﬁcation of specifications [dimethyl fumarate, | _ _ ik [etrogerr seam
3.2.P5.6 mg capsule]

Justification of specifications [dimethyl fumarate, | _ _ s |t s

240 mg capsule]
3.2.P.6 BB XUIEREME (777 4T T H 7 2V 120mg 240mg, 772/ Fl)

Reference standards or materials [dimethyl . _ _ . v | =
3:2.P.6 fumarate, 120 mg and 240 mg capsule] #HES | REPYRERH FFA

32.P.7 BBREUHRR (77745747 £/N120mg 240mg, 77 &/ Hl)

Container Closure System [dimethyl fumarate, -l
3207 | (20 ¢ nd 240 me | — - - s |ekpveeer| s
capsule]

3.2.P.8 ZEM (F774FFH 7 &/ 120mg 240mg, X7 &/ H)

Eiability summary and conclusion [dimethyl _ _ _ wi |aepreer s

32P81 marate, 120 mg capsule]
Eiability summary and conclusion [dimethyl _ _ _ dio |aepreer s

marate, 240 mg capsule]

Post—aPproval ;Itabilliltylpfrotocol anld2 Stability | _ _ _ wio |aepreer =i

32P82 commitment [dimethyl fumarate, mg capsule]

T Post-approval stability protocol and stability i _ _ e vt | =

commitment [dimethyl fumarate, 240 mg capsule] S | REPYRERH R
Stability data [dimethyl fumarate, 120 mg capsule] |— — — o | LG R BT
Stability data [dimethyl fumarate, 240 mg capsule] |— — — s | A& R FEA

3.2.P83  |TECHNICAL REPORT:
Summary of || BBl 120 me BG00012 Drug |— — — sk |#EE R SR
Product Photostability Studies [STAB-RPT-30742]

3.2.A % D

3.2.A.1 BIERERR B O (577 455 47 &/1120mg 240mg, 7 7&/VA, Biogen Inc.)

3241 (@il [— = = R

3.2.A2 S B Y M B DR 2T (77 7 455 57 2/1120mg 240mg. Biogen Inc.)

32.A2 |Capsugel BSE Statement |— |— |— |‘Zﬁ5’7~ | ﬁ:?ilg*il'l AT

3.2.A.3 BANA

&AL

3.2.R. HABDEKEH

YL

3.3 BEMW

ML

3/417



BAER (BT a—4) RFHER—%

Wi | SN/ mpy/ | e | T/
NS ~ =
Report No. A b e} B 3 i 30 T RBR S e 3 BED
&5 W | zopm | T
4.2 AR EH
4.2.1 SRR
4.2.1.1 Zh ) 2 BT 235
Generation of stable
antioxidant response element
RSCH-2011- |(ARE) driven luciferase
42.1.1-1 020 reporter cell lines for - [ | Biogen Idec  |¥fE4}h HNEE |2
functional testing of fumaric
acid esters and other
compounds
Screening of Nrf2 and Keapl
42112 |RSCH20I e NAs for use in BG12 [ ] Biogen Idec |5k NGRS |2
021 .
MOA studies
Screening of anti-Nrf2
RSCH-2011- |antibodies for specific . N S
42113 |5, deteotion of Nrf2 by Western - [ | BiogenIdec [iEsh  [thA¥ERE |5
Blots
RSCH-2011- |Dimethyl fumarate activates . N -
42.1.1-4 024 N2 - - Biogen Idec |4} RN R %
RSCH-2011-
Anti-inflammatory effects of . ; .
- ¥ B =
421155 023 dimethyl fumarate in vitro - - Biogen Idec 7 HNEE 125
wscian. [F el e
- ; i s %
42.1.1-6 1023 LPS-induced astrocyte and - - Biogen Idec |51 FEPTRERY 5
microglia activation
Fumarates promote
cytoprotection of central
42.1.1-7 Ostg(;H-ZOI I- nervous system cells against _ - Biogen Idec  |¥#4} HNEE B35
oxidative stress via the Nrf2
pathway
RSCH-2011- |Pharmacodynamic response to . o - -
4.2.1.1- . . b3 NE R Bz
8 025 dimethyl fumarate in rodents - - Biogen ldec  fif#h ik
Efficacy of dimethyl fumarate
RSCH-2011- |in a rodent model of . . P
42119 1606 rheumatoid arthritis: rat L L Biogen Idec 4 FEASR 5%
collagen induced arthritis
Dimethyl fumarate reduces
RSCH-2011- |the extent of malonateinduced . N e
42.1.1-10 027 striatal lesion volume in - - Biogen Idec  (#E5} HENETR 125
Sprague-Dawley rat brain
Efficacy of dimethyl fumarate
in the Brown Norway rat
RSCH-2011- |chronic experimental . N -
- P - ) S
421111 | A [ ] [ ] Biogen Idec  |ifE4h R |2
encephalomyelitis (EAE)
model of MS
Analysis of cellular and
RSCH-2011 molecular effects of dimethyl
4.2.1.1-12 030 fumarate treatment in rat - - Biogen Idec |4+ HNEE |BE

experimental autoimmune
encephalomyelitis

4/47




BAER (BT a—V4) R —%

Cardiac Purkinje Fibers

5/47

etgpsy | Study No/ mpy | mae | T/
Report No. y B o )
F p &4 bk E£E  RBRERENMRREES Aasn ey é‘»ﬁ
Pharmacodynamic response to
RSCH-2012 dimethyl fumarate treatment
42.11-13 | 5 in mice; Detailed dose I Biogenldec [|¥E5h  [thiiekt |2%
response and time course in
multiple tissues
Evaluation of dimethyl
RSCH-2012- [fumarate in the cuprizone / _ . : T PN
4.2.1.1-14 026 rapamycin neurodegeneration - Biogen ldec 5t HNEER 125
model
4.2.1.2 B A F BB
In vitro receptor binding;
42.1.2-1 1;253CH'2013 " |dimethy! fumarate and ‘_ ‘- BiogenIdec  [#E5h  [thERE |55
monomethyl fumarate
4.2.1.3 LR R
Evaluation of the Influence of
Fumaderm Active Agents
42.13-1  |5350/89 Given by Oral Administration ||| | | | ] - TN HNER | B3E
on the Reserpine Reduced
Body Temperature of Mice
Evaluation of the Influence of
Fumaderm Active Agents
42,132 |5348/89 Given by Oral Administration - sk HNEE |35
on the Spontaneous Motility
of Mice
Evaluation of the Influence of
Fumaderm Active Agents
42.13-3  |5356/89 Given by Oral Administration - sk HNEE |35
on the Nociceptive Behavior
of Mice
Evaluation of the Influence of
Fumaderm Active Agents
42.1.3-4 |5351/89 Given by Oral Administration - st HNEE |35
on the Hexoarbitone Narcosis
(Sleeping Time) of Mice
Effects of DMF on Cloned
4.2.1.3-5 |PD03-17 hERG Channels Expressed in - YN HNEE  |ERm
Mammalian Cells
Effects of Methyl Hydrogen
42136 |PD03-21 Fumarate on Cloned hERG st wivge e
Channels Expressed in
Mammalian Cells
Effects of DMF on Action
4.2.13-7 |PD03-18 Potentials in Isolated Canine - 24N FENERE R
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AR Report No.

B

g4 dv

EH

[FRER S 3 Y PR BR R S P

P/
s+

B/
Z D,

FH{l/
BE0
Al

4.2.1.3-8 |PD03-22

Effects of Methyl Hydrogen
Fumarate on Action Potentials
in Isolated Canine Cardiac
Purkinje Fibers

st

PR

AFi

4.2.1.3-9  |PD03-19

A Safety Pharmacology Study
to Assess Potential
Cardiovascular and
Respiratory Effects of DMF
Administered Orally to Beagle
Dogs

1

AN

FEN R

4.2.1.3-10 |[P00012-14-04

Dimethyl Fumarate:
Cardiovascular and
Respiratory Assessment
Following Oral
Administration to Conscious,
Radiotelemetry-Instrumented

st

FEPE R

FFi

4.2.1.3-11 |5354/89

Examination of the Influence
of Fumaderm (FD) Active
Agents on Several
Cardiovascular Parameters
and the Respiration in
Anaesthetised Beagle Dogs by
Intraduodenal Administration

m

HPR

o
;¥

4.2.1.4 3773 B AE R R

B

4.2.2 EWEHRE AR

4221 DHTERONY 7 —3 3 UG E

4.2.2.1-1 EBA00007LO

Partial Validation of a
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride
in Lithium Heparin Mouse
Plasma

st

PG

4.2.2.1-2  |EBA00035LX

Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride
Lithium Heparin Mouse
Plasma

sk

FEPN R

422.1-3 EBAL-ADO3

Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Lithium
Heparinized Rat Plasma

st

PR

4.2.2.1-4 |EBA00030LX

Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride
Lithium Heparin Rat Plasma

24N

PR
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[FRE% 321 34

REREHFT
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B/
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BE0
Al

4.2.2.1-5

07588VSMB

Method Validation for the
Quantitation of Methotrexate
in Rat Plasma by Turbo Ion
Spray LC/MS/MS

5

FEN R

4.2.2.1-6

EBA00070LX

Partial Validation of a
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride
Lithium Heparin Dog Plasma

st

PR

4.2.2.1-7

EBAO0O13LA

Partial Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium and
Lithium Heparin Dog Plasma

AN

PR

4.2.2.1-8

EBA00203LX

Partial Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride
Lithium Heparin Monkey
Plasma

HEZAS

PR

422.1-9

6343.032210

The LC/MS/MS Quantitation
of Methyl Hydrogen Fumarate
in Sodium Fluoride/Lithium
Heparin Monkey Plasma
between 50.0 and 5000 ng/mL
(partial validation)

AN

PR

4.2.2.1-10

6441.070710

The LC/MS/MS Quantitation
of Methyl Hydrogen Fumarate
in Sodium Fluoride/Lithium
Heparin Monkey Cynomolgus
Plasma between 50.0 and
5000 ng/mL

HEZAS

g

4.2.2.1-11

07464VSMB

Method Validation for the
Quantitation of Methotrexate
in Monkey Plasma by Turbo
Ion Spray LC/MS/MS

st

PG

4.2.2.1-12

NMS#2836/E
N-ALCO04

Quantitation of methanol in
monkey blood by gas
chromatography with FID
detector

AN

wmTTTIAIAT

PG
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4.2.2.1-13

NMS#2134/H
P-IFA02

Quantitation of formic acid in
monkey serum by ion
chromatography

24

PR

5%

4.2.2.1-14

EBA00204LX

Partial Validation of a High
Performance Liquid
Chromatographic-Mass
Spectrometric Method for the
Analysis of Methyl Hydrogen
Fumarate in Sodium Fluoride

TR

O

%

4.2.2.2 WL

4.2.2.2-1

9217/95

Pharmacokinetic Study in
Sprague-Dawley Rats
Following a Single Oral
Administration of
Monomethylfumarate or
Monomethylfumarate-Ca Salt
- Determination of Levels in
Urine, Faeces, Blood and
Organs -

st

PG

4.2.22-2

6072a/90

Pharmacokinetic Study in
Sprague-Dawley Rats After a
Single Oral Administration of
Fumaderm-Forte Compound
or the Isolated Active
Ingredients Dimethylfumarate
and Monoethylfumarate

4.2.2.2-3

5615-554/5

14C-Dimethyl Fumarate:
Absorption, Distribution and
Excretion Following Oral and
Intravenous Administration to
the Rat

AN

PR

s

FE R

422.2-4

6072b/90

Pharmacokinetic Study in
Beagle Dogs After a Single
Oral Administration of
Fumaderm-Forte Compound
or the Isolated Active
Ingredients Dimethylfumarate
and Monoethylfumarate

HEZAS

PR

4.22.2-5

P00012-07-03

Absorption, Distribution,
Metabolism, and Excretion of
14C-BG00012 Following Oral
Administration to Long Evan
Rats

FEPE R
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A Fourteen-Day
Pharmacokinetic Study of . i
- -05- i tNEE [
4222:6  [PO0012-05-02 | Administration by ] . o1 R (BB
Oral Gavage to Beagle Dogs
4.2.2.3 537
L RRL 7 U
4.2.2.4 1{3
Biogen Idec,
. . Inc., 14
Metabolic Profiling of Cambridee
422.4-1 |P00012-12-04 [[14CIDMF in Liver [ ] Center 8 st higE |
Microsomes and Hepatocytes Cambridge,
MA 02142
Bi Idec,
In Vitro Study on Substrate Inlfgii e«
Specificity of Fumarate Cal;lbri doe
42242 [P00012-12-07 |Hydratase for Dimethyl [ [ ] Conter & sk e e
Fumarate, Monomethyl >
F tc and F ic Acid Cambridge,
umarate and Fumaric Aci MA 02142
4.2.2.5 Pl
LB U
4.2.2.6 BN SR A AEH GERRIR)
LB L
4.2.2.7 % OO KW B REER
The Relative Exposures of
Dimethyl Fumarate
Administy 1 ifi 5 el
422.7-1 [P00012-04-09 |Administered to Specific Y e P
Regions of the
Gastrointestinal Tract in Male
Beagle Dogs
Plasma Concentrations of
Dimethyl Fumarate and
Monomethyl Fumarate in
4227-2  |P00012-04-15 [Male Beagle Dogs s HNEE |25
Administered an Enteric
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An Open-Label, Parallel-
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A Single-Center, Open-Label
Study to Compare the
Pharmacokinetic Effects of
BG00012 TID Administered
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109MS302
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An Open-Label, Multicenter
Study in Subjects with
Relapsing-Remitting Multiple
Sclerosis to Evaluate the
Safety of 240 mg BG00012
TID Administered as Add-On
Therapy to

Beta Interferons (IFNf) or
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PATIENTS WITH
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109RA201

A Phase 2a, Randomized,
Double-Blind, Placebo-
Controlled, Multicenter Study
to

Evaluate the Efficacy, Safety,
and Tolerability of BG00012
When Given with
Methotrexate to Subjects with
Active Rheumatoid Arthritis
who have had an Inadequate
Response to

Conventional Disease-
Modifying Anti-rheumatic
Drug Therapy.
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Copolymer 1 reduces relapse
rate and improves disability
in relapsing-remitting Johnson KP1, Neurology.
multiple sclerosis: results of a | Brooks BR, , 1995

5.4-56 — — — { 2>
phase III multicenter, double- |Cohen JA, s Jul;45(7):126 =
blind placebo-controlled trial. |et.al. 8-76.

The Copolymer 1 Multiple

Sclerosis Study Group.

Predictive value of

gadolinium-enhanced

magnetic resonance imaging |Kappos L, Lancet. 1999
for relapse rate and changes [Moeri D , Mar

5.4-57 — g — — y %
in disability or impairment in [Radue EW, A 20;353(9157): =
multiple sclerosis: a meta- et.al. 964-9.
analysis. Gadolinium MRI
Meta-analysis Group.

A Placebo-Controlled Trial of |[Kappos L, N Engl J
pp g
Oral Fingolimod in Relapsing |Radue EW. , Med. 2010

5.4-58 — >o|— — ! %
Multiple Sclerosis O'Connor P, i February %
Ludwig. et.al. 4:362(5):387-
Effect of BG-12 on contrast-
enhancing lesions in patients |Kappos L,
with relapsing-remitting Gold R, ; Mult Scler.

5.4-59 — . . . — — bl P
multiple sclerosis: subgroup |Miller DH, et A 2011. %
analyses from the phase 2b  |al.
study.

Biomark
Khan E
Emergence of biomarkers in ’ ; Med. 2010
5.4-60 — Bat \% — i 2
nephropharmacology. atuman v, A Dec;4(6):805- %
Lertora JJ. 14
. Kim NH, Neurology.
5461 |— Ecrleevrzl:l‘;ii gf;;“ple KimHJ,  |— — wigk [201075016):1| 5%
) Cheong HK, 432-8.
Latitude has more significant
lmFI:l-Ctl on ;;reva'lertl}?e of Kinoshita M, N s
5.4-62 _ multiple sclerosis than Obata K. . . N eurol Sci. s
ultraviolet level or sunshine 2015
L Tanaka M.
duration in Japanese
population.
Lancet
Multiple sclerosis in the . Neurol.

5.4-63 — . Kira J. — — %

Japanese population. ra 2le 2003;2(2):117 %
-27.

Rating neurologic impairment Neurology.

in multiple sclerosis: an v 1983

5.4-64 — S Kurtzke JE.  |— — Vi Z
expanded disability status urtzke A Nov;33(11):1 %
scale (EDSS). 444-52.

Disruption of Cnpl Lappe-Siefke Nat Genet
uncouples oligodendroglial  [C, Goebbels e .

5.4-65 — . — — Vit 2003;33(3):36|%
functions in axonal support [S, Gravel M, A 6-74 3 %
and myelination. et al. )

The molecular basis of Lassmann H, FEBS Lett.

5.4-66 — neurodegeneration in multiple|van Horssen |— — HEs 2011;58523):|&%
sclerosis. J. 3715-23.

Fumaric acid esters exert
neuroprotective effects in Linker RA, Brain. 2011

5.4-67 — neuroinflammation via Lee DH, — — 24N Mar;134(Pt  |&2%
activation of the Nrf2 Ryan S, 3):678-92.
antioxidant pathway.

Monomethylfumarate affects |Litjens NH, European
polarization of monocyte- Rademaker Journal of

5.4-68 — derived dendritic cells M, — — 4N Immunology. |&%
resulting in down-regulated |Ravensbergen 2004;34(2):56
Th1 lymphocyte responses.  |B, et al. 5-75.
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Defining the clinical course Lublin FD 1 9e ;;0 0By
5.4-6 — f multiple sclerosis: result = — { z
9 of multiple sclerosis: results Reingold SC. S Apr46(4):907 =
of an international survey. 1
. Neurology.
Effect of relapses on Lublin FD, ) (f(])'l;o])(;iy
5.4-70 — development of residual Baier M, — — YN 9:61(11)1528 HE
deficit in multiple sclerosis. |Cutter G. :;2 ’
MS incidence and prevalence . Mult Scler
. . . . Makhani N, .
5471 . in Africa, Asia, Australia and M?)rrozjzns A |— . Wish Relat Disord. z
’ New Zealand: A systematic . ’ 2014;3(1):48- |~
. Fisk J, et al.
review. 60.
Incidence and prevalence of [Mayr WT, Neurolo
5.4.72 _ multiple sclerosis in Olmsted [Pittock SJ, | . Wish 2003'61%?&))'1 sz
‘ County, Minnesota, 1985-  |McClelland 3737 i
2000. RL, et al. )
BrlJ
Psoriasis and occlusive McDonald Dermatol.
5.4-73 — vascular disease CJ, Calabresi |— — sk 1978 =
’ P. Nov;99(5):46
9-75.
Recommended diagnostic
o . . |McDonald
criteria for multiple sclerosis: W(I: ona Ann Neurol.
5.4-74 — guidelines from the ’ — — HET 2001;50(1):12|&%
. Compston A,
International panel on the 1-127
. . . Edan G, et al.
diagnosis of multiple
McFarland Mult Scler.
The role of MRI as a crarian Ut Seier
5.4-75 surrogate outcome measure i HF, Barkhof — — YN 2002 F
- uLrogate outcon U E Antel I, Feb;8(1):40- |~
multiple sclerosis.
et.al. 51.
Comparison of subcutaneous
interferon beta-1a with
glatiramer acetate in patients
with relapsing multiple Mikol DD, Lancet
sclerosis (the REDbif vs Barkhof F , Neurol. 2008
5.4-76 — . . e — i =
Glatiramer Acetate in Chang P, 7% Oct;7(10):903 =
Relapsing MS Disease et.al. -14.
[REGARD] study): a
multicentre, randomised,
parallel. open-label trial.
Miller DH, Rudge P, Johnson |Miller DH, Brain. 1988
.al. Serial lini , ’
5477 _ G, et.al. Serial ga('io inium Rudge P, _ _ Wisk Augll11 (Pt |52
enhanced magnetic resonance [Johnson G, 4):927-39
imaging in multiple sclerosis. |et.al. ) )
Biomarkers and Surrogate NeuroRx
Outcomes in 2004 A r
5.4-78 — Neurodegenerative Disease: |Miller DH. |— — %48 1) 2821; B
Lessons from Multiple 204 '
Sclerosis. )
Autoimmun
Revised diagnostic criteria of |Milo R , Rev.
4- — . . o — — { %
5479 multiple sclerosis. Miller A. =g 2014;13(4- %
5):518-24.
Progressive multifocal
leukoencephalopathy Asthritis
associated with Molloy ES, Rheum
5.4-80 — immunosuppressive therapy |Calabrese — — s 2012: 64.1 9):30 55
in rheumatic diseases: LH. 43 51’ ’
evolving role of biologic ’
therapies.
A Clin Ther.
5.4-81 — . . patl FE, Kinkel |— — st 1997;19(5):88| 2%
with relapsing-remitting RP 3.93

multiple sclerosis.
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Increased diffusivity in acute L
multiple sclerosis le};ions Naismith RT, , 2010 May
5.4-82 — predicts risk of black hole. XuJ, Tutlam |— — BiZAN 25,7421):169|&%
Neurology. NT, et.al. 4-701.
PML in a patient without g}e]']l\‘:lvll;j(n}i ]\NAf;gl !
5.4-83 — severe lymphocytopenia ’ > |— — Bo4N ) e
receiving dimethyl fumarate. van Qosten 2015:372(15):
BW, et al. 1474-6.
Noseworthy N Engl J.
JH, 2000
5.4-84 — Multiple Sclerosis. Lucchinetti  [— — s September  |&%
C, Rodriguez 28;343:938-
M, et.al. 952
250 microg or 500 microg
g catramer acce - |0'Comor. Lancet
5.4-85 — relapsing-remitting multiple iﬁiﬁ;ﬂg — — HES gi?rgo(ll(?)oggg 5%
sclerosis: a prospective, ? ? ’
randomised, multicentre ct.al. 7.
study.
Poster
presented at
Relapse Efficacy Endpoints O™Neill ilr?rfuztlh
for the Evaluation of Disease- Polman, CH Meeting of
5.4-86 — Modifying Therapies in Kappos L. T = — WS the American 5%
Clinical Studies of Multiple ?
Sclerosis. et.al. Academy of
Neurology.
2007 April
28-May 5.
. Lo . Patten SB, Neurology.
Major depression in multiple
5.4-87 — sclerosis: a population-based Be.clf CA, — — LA 2003 Dec 5%
perspective. Williams JV, 9;61(11):1524
et.al. -7.
Dimethyl fumarate inhibits
dendritic cell maturation via Peng H,
ind el gl |G . |1piolChem
5.4-88 — regulated kinase 1 and 2 Arellano M, [— — 24N 2012;287(33):|& %
(ERK1/2) and mitogen stress- I;;[ehta VB, et 28017-26.
activated kinase 1 (MSK1) ’
signaling.
Differentiation of glomerular,
tubular, and normal Peterson PA J Clin Invest.
proteinuria: determinations of . ? [ 1969 Jul; N
54-89 - urinary excretion of B2- Ezglg:fi’ o - 7 a8y 1189 [Z5
microglobulin, albumin, and ’ 98.
total protein.
Diagnostic criteria for
multiple sclerosis: 2005 Pol.man CH, ; Ann Neurol.
5.4-90 — revisions to the "McDonald Reingold SC, [— — 24N 2005;58(6):84| &%
Criteria”. Edan G, et al. 0-6.
. Polman CH, N EnglJ
A randomized, placebo- )
5.4-91 . controlled trial of F())\Sonnor . . i ﬁ:g' 2006 e
’ natalizumab for relapsing ? -
multiple sclerosis. Havrdova E, 2;354(9):899-
et.al. 910.
Diagnostic criteria for Polman CH, Ann Neurol.
multiple sclerosis: 2010 Reingold SC, . 2011
54-92 - revisions to the McDonald Banwell B, - - L0 Feb;69(2):292 %
criteria. ct.al. -302.
Randomised double-blind Lancet. 1998
placebo-controlled study of PRISMS ‘ Nov '
5.4-93 — interferon beta-1a in Study Group. — — 4N 7:352(9139):1 S

relapsing/remitting multiple
sclerosis.

498-504.
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Cognitive abnormalities in Ron M4, Psychol Med.
multiple sclerosis: a Callanan 1991
4- — N MM — — i %
5:4-94 psychometric and MRI study. . o Feb;21(1):59- =
Warrington 68
EK. )
Neurol Sci.
The prevalence of multiple ) Oe(l;lm Sci
5.4-95 — sclerosis in the world: an Rosati G. — — %48 Apr22(2):117 B
update. 31; ’ ’
. . Rostami-
Detection of metabolites of YZ;;II;I J Invest
fumaric acid esters in human ? Dermatol.
§ _ _ _ 3 %
3:4-96 urine: implications for their Cleme‘nt B, i 2009;129(1):2 %
. Schmidt TJ,
mode of action. 31-4.
et al.
Significance of T2 lesions in |Rudick RA, 12\(;1(;16Neur01.
5.4-97 — multiple sclerosis: A 13-year |[Lee JC, — — s Augi60(2):23 5E
longitudinal study. Simon J. 6 4% ’
Cause of death in patients Sadovnick 11\196 ; lrology.
5.4-98 — attending multiple sclerosis |AD, Eisen K, |— — S AugA1(8):11 S5
clinics. Ebers GC. 9 3u i’ ’
A randomized, controlled trial|Saida T, Mult Seler
5.4-99 . of fingolimod (FTY720) in  |Kikuchi S, | _ P 2012'18(9&‘12 -
’ Japanese patients with Itoyama Y, et 69-7 7’ i
multiple sclerosis. al. )
Activation of the Keap1/Nrf2 Proc Natl
pathway for neuroprotection |Satoh T, Acad Sci U S
5.4-100 — by electrophilic [correction of [Okamoto SI, [— — 24N A. P =
electrophillic] phase II Cui J, et al. 2006;103(3):7
inducers. 68-73.
Fumarates promote
cytoprotection of central Scannevin J Pharmacol
. nervous system cells against |RH, Chollate N Exp Ther.
34-101 oxidative stress via the S, Jung MY, 7 012;341(1):27 55
nuclear factor (erythroid- et al. 4-84.
derived 2)-like 2 pathway.
Fumaric acid esters are
effective in chronic Schilling S, Clin Exp
. experimental autoimmune Goelz S, . . N Immunol. N
34-102 encephalomyelitis and Linker R, et s 2006;145(1):1 2%
suppress macrophage al. 01-7.
infiltration.
o . Schmierer K, Ann Neurol.
Magnetization transfer ratio Scaravilli F 2004
_ _ o s _ : %
5.4-103 and r.nyelm in péstmqrtem Altmann DR, HEs Sep:56(3):407 =
multiple sclerosis brain.
et.al. -15.
- Neurol Sci.
Axonal degeneration in the Silber E 'I 9 ge;u;(I)OVSm
_ _ . . s _ _ : %5
5.4-104 pathog?nesm of multiple Sharief MK HEs 15:170(1):11- =
sclerosis. g
. . . Mult Scler.
Brain atrophy in multiple N 01(1) 6 Scler
5.4-105 — sclerosis: what we know and |Simon JH.  |— — s+ Dec:12(6):67 B
would like to know. 9 877 '
Accurate, robust, and Smith SM, Neuroimage.
automated longitudinal and |Zhang Y ; 2002
5.4-106 — . . o — — bl 5
cross-sectional brain change |Jenkinson M, EG Sep;17(1):479 =
analysis. et.al. -89.
ditrettochriuesfor i [T MP 2004 Ape.
5.4-107 — . Rovaris M, |— — bl =
atrophy assessment in 0var1§ A 27;62(8):1432 %
. . Valsasina P.
multiple sclerosis. -4.
Magnetic resonance imaging |Sormani MP, Ann Neurol.
as a potential surrogate for ~ |Bonzano L, e 2009 .
5.4-108 — . . . N — Vit P
relapses in multiple sclerosis: |Roccatagliata g Mar;65(3):26 %
a meta-analytic approach. L, et.al. 8-75.
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Surrogate endpoints for Sormani MP, Neurology.
EDSS worsening in multiple |Bonzano L, N 2010 Jul
3:4-109 - sclerosis. A meta-analytic Roccatagliata - - A 27;75(4):302- %
approach. L, et.al. 9.
London:
Springett A British Isles
Congenital Anomaly Budd 1 ’ Network of
5.4-110 — Statistics 2012 England and ’ — — YN Congenital B
Draper ES, et
Wales. al Anomaly
Registers;
2014.
Stenager EN, J Neurol
Suicide and multiple Stenager E, Neurosurg
5.4-111 — sclerosis: an epidemiological |Koch- — — S Psychiatry. [&%
investigation. Henriksen N, 1992;55(7):54
etal. 2-5.
Interferon beta-1b is effective
in relapsing-remittin The IFNB
54.112 multipIIDe sc%erosis. L %Ilinical Multiple ik T;;;ﬂggzﬁS sz
- - results of a multicenter, Sclerosis o o s 561 43(4):6512
randomized, double-blind, Study Group. e
placebocontrolled trial.
Major differences in the Thompson Ann Neurol.
dynamics of primary and AlJ, Kermode N 1991
54113 - secondary progressive AG, Wicks | B A Jan;29(1):53- %
multiple sclerosis. D, et.al. 62.
Serial gadolinium-enhanced
MRI ifrelapsing/remitting Thompson ; 1992
5.4-114 — . ; . AJ, Miller D, |— — sk Jan;42(1):60- | &%
multiple sclerosis of varying
. R Youl B, et.al. 3.
disease duration. Neurology.
Trapp BD, N Engl J
Axonal transection in the Peterson J, N Med. 1998
34113 - lesions of multiple sclerosis. |Ransohoff - - Ly Jan %
RM, et.al. 29;338(5):278
Accumulation of hypointense | Truyen L, van Neurology
lesions ("black holes") on T1 |Waesberghe 1996 ’
5.4-116 — spin-echo MRI correlates JH, van — — s Dec:A7(6):14 |2 =
with disease progression in  |Walderveen ! ’
. . 69-76.
multiple sclerosis. MA, et.al.
Fibroblast growth factor-1
induces heme oxygenase-1
via nuclear factor erythroid 2- X:;ff;/IMR’ J Biol Chem.
5.4-117 — related factor 2 (Nrf2) in L — — S 2005;280Q27):|&%
) Cassina P, et
spinal cord astrocytes: al 25571-9.
consequences for motor '
neuron survival.
Severe oxidative damage in .
multiple sclerosis lesions }/agCI;lI:;s;zﬁ gri: 1\R/[tiilc
: _ inci i ’ _ _ 3 : %
S48 Zzi?:;‘iigznvtvg:z‘;rifnced G, Drexhage B 00845020127
. J, et al. 729-37.
expression.
van
Axonal loss in multiple Waesberghe Ann Neurol.
sclerosis lesions: magnetic JH, . 1999 N
54119 B resonance imaging insights  [Kamphorst - - A Nov;46(5):74 %
into substrates of disability. |W, De Groot 7-54.
CJ, et.al.
van
Histopathologic correlate of |Walderveen Neurology.
hypointense lesions on T1- MA, . 1998 N
SA1200 1= weighted spin-echo MRIin  |Kamphorst | - A May;50(5):12 |~ %
multiple sclerosis. W, Scheltens 82-8.
P, et.al.
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Nrf2 and Nrfl in association
with Jun proteins regulate
antioxidant response element- Venugopal R Oncogene.
54121 |— mediated expression and Jaiswil iK |— — WA 1998;17(24):3 |5 %
coordinated induction of ’ 145-56.
genes encoding detoxifying
enzymes.
Efﬁcacy of delayeq-release Viglietta V, Ann Clin
dimethyl fumarate in Miller D Transl Neurol
) _ R . s _ _ ¥ =
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therapy and their 22-7.
Earlier recognition of Clin Toxicol
nephrotoxicity using novel Waring WS, o (Phila). 2011
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injury. -8.
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multiple sclerosis: a BG. Bass B Brain.
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.. et.al.
early clinical course.
The natural history of Weinshenker Neurol Clin.
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Swiss Federal
Stability, permeability and .
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