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Abstract

Background Tecfidera® (dimethyl fumarate [DMF]) is an approved product for the treatment of relapsing forms of multiple
sclerosis. Monomethyl fumarate (MMF) is the only active metabolite of DMF and is responsible for its therapeutic efficacy.
Objective The objective of this study was to determine whether two Bafiertam™ capsules each containing 95 mg of MMF
is bioequivalent to one Tecfidera® capsule containing 240 mg of DMF, a prodrug of MMF.

Methods This was a single-dose, open-label, randomized, two-way crossover study evaluating two treatments over two
periods with a washout interval between treatments. Fifty healthy subjects were randomized to receive a single dose of the
test drug MMF 190 mg as 2 X 95 mg delayed-release capsules or the reference drug DMF 240 mg as a 1 x 240-mg delayed-
release capsule. Blood samples were obtained prior to dosing and at prespecified time points through 24 h post-dose to
determine plasma concentrations of MMF. The pharmacokinetic parameters of MMF were calculated including maximum
observed concentration, time to reach maximum observed concentration, apparent half-life of the drug in plasma, AUC,_,
which is the area under the plasma concentration—time curve (AUC) from time zero (dosing time) to the last time point, ¢,
with measurable analyte concentration, and AUC,_;,, which is AUC,_, plus the extrapolated AUC from time ¢ to infinity.
Results The geometric least-squares mean ratios (90% confidence interval) of the test drug MMF vs the reference drug DMF
were 96.80% (92.18-101.64), 96.35% (91.81-101.12), and 104.84% (95.54-115.05) for AUC,_,, AUC_;,» and maximum
observed concentration, respectively. Two capsules of Bafiertam™ was safe and generally well tolerated. The most common
adverse event for both products was flushing, 60% and 51%, for Bafiertam™ and Tecfidera®, respectively.

Conclusions Based on the statistical analysis results of the pharmacokinetic parameters of MMF, a single oral dose of two
Bafiertam™ DR 95 mg capsules is bioequivalent to a single oral dose of one Tecfidera® DR 240 mg capsule.

Clinical Trial Registration This study was retrospectively registered with ClinicalTrials.gov (NCT04570670) on 30 Septem-
ber, 2020.

Tecfidera® (dimethyl fumarate [DMF]) was initially

approved in the USA in 2013 and Europe in 2014 for the Th.is was a phase I bioequivalence study evaluating if
a single oral 190 mg dose of two Bafiertam™ capsules

(2 X 95 mg) produced equivalent plasma exposures of
monomethyl fumarate to those achieved with a 240 mg
dose of one Tecfidera® capsule (1 x 240 mg).

treatment of patients with relapsing forms of multiple scle-
rosis (MS). Efficacy and safety were established based on a
statistically significant treatment effect for the primary end-
point, positive results for most secondary outcome measures,
This study established pharmacokinetic bioequivalence
5 Thomas W. Lategan of Bafiertam™ to the reference product Tecfidera® in

Thomas.Lategan @bannerls.com terms of exposure to the active moiety, and therefore
established the safety and therapeutic efficacy of
Bafiertam™ for the treatment of relapsing forms of
multiple sclerosis.
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and an acceptable safety profile in the two phase III studies,
DEFINE and CONFIRM [1, 2].

The mechanism by which DMF exerts its therapeutic
effect in MS is unknown; however, after oral administra-
tion of Tecfidera®, DMF undergoes rapid and extensive
pre-systemic hydrolysis by esterases and is substantially
converted to its only active metabolite, monomethyl fuma-
rate (MMF) [3]. Dimethyl fumarate and MMF have been
shown to activate the nuclear factor (erythroid-derived
2)-like 2 pathway in vitro and in vivo in animals and
humans. The nuclear factor (erythroid-derived 2)-like 2
pathway elicits both antioxidant and anti-inflammatory
responses. Additionally, MMF has been identified as a
nicotinic acid receptor agonist of hydroxycarboxylic acid
receptor 2, a G;-protein coupled membrane receptor spe-
cifically involved in anti-inflammatory and/or protective
responses [4, 5]. MMF is metabolized by the tricarboxylic
cycle pathway and about 60% of the DMF dose is excreted
as exhaled CO, [6].

Following the rapid conversion of DMF to its active
metabolite MMF by hydrolysis after oral administration
of Tecfidera®, plasma DMF concentrations are not quan-
tifiable and it is MMF that confers therapeutic efficacy.
Pharmacokinetic (PK) studies following administration
of Tecfidera® were performed by evaluating plasma MMF
concentrations in both healthy subjects and subjects with
MS. Thus, regulatory guidance for approval of Bafiertam™
(containing MMF) was to establish bioequivalence between
Bafiertam™ and Tecfidera® capsules based on plasma
MMF concentrations [7]. Additionally, a relative bioavail-
ability study conducted under fed and fasted conditions sup-
ports the guidance for administration of Bafiertam™ with
or without food [8].

Therefore, this study was designed to assess the bio-
equivalence of a single oral dose of Bafiertam™ (MMF
[previously referred to as BLS-11 by Banner Life Sciences])
and Tecfidera® (DMF) based on PK parameters of MMF in
healthy subjects. With equivalent plasma exposure to MMF,
the active moiety, the safety and efficacy of Bafiertam™ can
then be inferred based on the established clinical safety and
efficacy of Tecfidera®.

2 Methods
2.1 Subjects

Healthy male and female subjects 18-55 years of age were
eligible for enrollment. Subjects were required to have a
body mass index > 18.5 to < 29.9 kg/m? and were excluded
for any clinically significant medical condition. Subjects
who were not surgically sterile, or female subjects who
were not postmenopausal for > 1 year and of childbearing
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potential, were required to follow protocol-specified contra-
ceptive methods. Subjects were required to refrain from the
use of any drug with potential for drug—drug interactions
affecting the pharmacokinetics, including prescription and
non-prescription medications, or herbal remedies, within 14
days prior to the first dose of the study drug.

2.2 Study Design

This was a single-dose, open-label, randomized, two-way
crossover study evaluating the pharmacokinetics of MMF
after a single dose of the test product vs the reference prod-
uct under fasting conditions over two dose periods separated
by 2 days. Healthy subjects were randomized to one of two
treatment sequences prior to the first dose to minimize the
period effect in a crossover study. In each period, subjects
received one of the two treatments based on the treatment
sequence: (1) test: a single oral dose of MMF 190 mg admin-
istered as two Bafiertam™ 95 mg delayed-release (DR) cap-
sules, and (2) reference: DMF 240 mg administered as one
Tecfidera® 240 mg DR capsule. Each dose of study drug was
administered with 240 mL of water after an overnight fast,
which continued for another 4 h post-dose. Blood samples
for measurement of plasma MMF concentrations were col-
lected in each period within 15 min prior to dosing, and at
0.5,1,15,2,25,3,3.5,4,45,5,55,6,6.5,7,7.5, 8,9, 10,
11, 12, and 24 h post-dose. Blood samples were collected
into prechilled Vacutainer® tubes containing sodium fluoride
and potassium oxalate as the stabilizer and anticoagulant,
respectively. The stabilizer (sodium fluoride) was used to
quench the hydrolysis of DMF, if any, to MMF immedi-
ately upon blood collection. Prior to the clinical study, the
selected anticoagulant and stabilizer were verified by vali-
dation experiments conducted by BioPharma Services to be
sufficient to stop the esterase hydrolysis. Immediately upon
blood collection, the collection tubes were gently inverted
to allow mixing of the blood, anticoagulant, and the stabi-
lizer, and were then cooled in an ice bath and centrifuged
(approximately at 2056 X gravity for 7 min) under refrigera-
tion (approximately 4 °C) as soon as possible and no later
than 60 min after blood collection. Plasma samples were
stored at approximately — 70 °C or lower until analysis.

This study was conducted in accordance with the US
Food and Drug Administration (FDA) guidance for bioavail-
ability and bioequivalence studies for orally administered
drug products [9]. The study received institutional review
board approval and all subjects provided written informed
consent prior to the conduct of study-related procedures. The
study was conducted at Celerion’s phase I clinical research
unit (Tempe, AZ, USA) in compliance with the protocol,
Good Clinical Practice guidelines, the ethical principles of
the Declaration of Helsinki, and all applicable regulatory
requirements.
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2.3 PK Endpoints and Analysis

The primary endpoints for bioequivalence assessment are
AUC s and C,,,, of MMF between the two treatments
(MMF 190 mg vs DMF 240 mg). The AUC,_, was also com-
pared between treatments as supportive information. The
definitions of these PK parameters are as follows: C,,, is
the maximum observed plasma concentration, AUC,,_, is the
area under the plasma concentration—time curve (AUC) from
time zero (dosing time) to the last time point, #z, with meas-
urable analyte concentration, and AUC,,_; ¢ is AUC,_, plus
the extrapolated AUC from time ¢ to infinity. Additional PK
parameters including the percent of AUC, ;¢ that is extrapo-
lated (AUCqexqryp), time to reach Cy,y (7,,), and the apparent
half-life of the drug in plasma (¢,/,) of MMF were computed
for each treatment but not compared between treatments.
Pharmacokinetic parameters of MMF were determined by a
noncompartmental analysis of individual plasma concentra-
tion—time data using Phoenix® WinNonlin® Version 6.3 or

higher (Certara, Princeton, NJ, USA).

2.4 Sample Size

A sample size of 44 subjects was calculated according to
Hauschke et al. [10] using a power of at least 95% and an
alpha error of 5%. The power was defined as the probability
of having a 90% CI for the geometric least-squares mean
(GLSM) ratio, test/reference, for each primary PK parameter
to fall within the acceptance criteria of 80.00-125.00%. A
true GLSM ratio between 95 and 105% was assumed and an
intra-subject coefficient of variation (CV) of 24% was used
for estimating the sample size. To ensure having 44 sub-
jects in the study with evaluable PK data (e.g., exposure to
treatment, availability and validity of measurements, and
absence of major protocol violations), six additional subjects
were enrolled with a total of 50 subjects dosed to account
for potential dropouts. Statistical analysis was performed
on all subjects contributing PK parameters of MMF (C,,,,.
AUC ;. and AUC,,_,). However, statistical analysis for bio-
equivalence assessment was based on PK parameter data
from subjects who completed the study and had sufficient
data for a pairwise comparison (i.e., from both treatments).

2.5 Plasma Concentrations of MMF

The analysis of plasma MMF concentrations was con-
ducted using a validated method to determine MMF in
human plasma containing NaF/K-oxalate/1.0% phosphoric
acid using high-performance liquid chromatography with
tandem mass spectrometry. The method was developed and
validated by BioPharma Services (Toronto, ON, Canada).
Sample treatment involves protein precipitation and filtra-
tion from 100 pL of human plasma; MMF-d5 was used as

the internal standard. The compounds were identified and
quantified by liquid chromatography with tandem mass spec-
trometry over a theoretical concentration range of 25-2500
ng/mL, with a lower limit of quantitation of 25 ng/mL. This
method met acceptance criteria with respect to specificity,
sensitivity, precision, accuracy, matrix effect, linearity, per-
cent extraction yields, and dilution integrity according to the
FDA/CVM Guidance 145: Bioanalytical Method Validation
(September 2013 and May 2001). Stability evaluations in
matrix and solutions also met acceptance criteria, demon-
strating no significant degradation of MMF and MMF-d5
(internal standard) over the storage durations for the clinical
samples and conditions examined during the method valida-
tion. This method was fully validated in conformance with
current FDA Regulations (21 CFR Part 58), the FDA/CVM
Guidance 145: Bioanalytical Method Validation (Septem-
ber 2013 and May 2001), and the principles, as they apply
to bioanalysis, of the OECD Series on Principles of Good
Laboratory Practice (1997).

2.6 Safety and Tolerability

Safety and tolerability were assessed by analysis of treat-
ment-emergent adverse events (TEAEs) reported from
the time of the first dose through follow-up (telephone or
e-mail contact approximately 7 days after the last dose of
the study drug). Treatment-emergent adverse events were
coded using the Medical Dictionary for Regulatory Activi-
ties (MedDRA®) Version 19.1. All TEAEs were graded as
mild (event was easily tolerated and did not interfere with
daily activity), moderate (event interfered with daily activity,
but the subject was still able to function; medical interven-
tion may have been considered), or severe (event was inca-
pacitating and required medical intervention). Laboratory
parameters (hematology, chemistry, and urinalysis) and vital
signs were collected through day 2 of period 2. No inferen-
tial statistics were performed for safety assessments.

2.7 Statistical Analyses

Summary statistics (arithmetic mean; standard deviation;
%CV, geometric %CV, standard error of the mean; median,
minimum, maximum) were determined for continuous vari-
ables and number and percent for categorical variables and
were summarized by treatment. Statistical analysis of PK
parameters was performed on natural log (In)-transformed
AUC,_,, AUC_;,r» and C,,,, using analysis of variance
(ANOVA). The ANOVA model included sequence, treat-
ment, and period as fixed effects, and subject nested within
a sequence as a random effect. The ANOVA included calcu-
lation of least-squares means of the In-transformed param-
eter as well as the least-squares mean difference between
treatments.
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Ratios of GLSM, test vs reference, were calculated by
exponentiating the least-squares mean difference between
treatments from the ANOVA on the In-transformed data.
The 90% Cls for the GLSM ratios were derived similarly as
the GLSM. Bioequivalence criteria are met if the 90% Cls
for the ratios of GLSMs of both C,,, and AUC,_; ¢ of the
test (Bafiertam™, MMEF) to the reference (Tecfidera®, DMF)
fall within the boundaries of 80.0% and 125%. Statistical
analysis was performed using SAS Version 9.3 or higher
(SAS Institute Inc., Cary, NC, USA).

3 Results

The study was conducted at a single site in the USA. Enroll-
ment began on 6 January, 2017 and the last subject com-
pleted the study on 16 February, 2017.

3.1 Subject Disposition and Baseline Demographics

Fifty subjects were randomized and dosed and one subject
discontinued early; the subject, randomized to the treatment
sequence of Bafiertam™ followed by Tecfidera®, withdrew
consent (for personal reasons) and discontinued on day
1 after being dosed with MMF. Most subjects were male
(72%), white (76%), and the mean age (standard deviation)
was 36.2 (9.17) years. All subjects met eligibility criteria.

3.2 Pharmacokinetics

Linear and semi-log plots of the mean (+ standard error of
mean) plasma concentration—time curves after a single oral
dose of MMF 190 mg (2 X 95 mg) and a single oral dose
of DMF 240 mg (1 X 240 mg) under fasting conditions are
presented in Fig. 1. All PK parameters of MMF are sum-
marized in Table 1 and results of the statistical comparison
of AUC,_,, AUC_;s, and C,,,, of MMF are presented in
Table 2.

The mean AUCqy,, values were approximately 1.3% for
both treatments, suggesting that the sampling time was suffi-
ciently long to fully characterize the plasma profile of MMF.
Following Bafiertam™ administration (190 mg MMF), ¢, of
MMF was prolonged by approximately 1.5 h (compared with
the reference DMF), although the mean C,,, and t,,, were
comparable between treatments. Inter-subject variability (geo-
metric CV%) for AUC and C,,,, were 26% and 35%, respec-
tively, following administration of Bafiertam™ capsules.
Comparable inter-subject variability for each parameter of
MMEF was also observed after administration of the Tecfidera®
capsule. The higher inter-subject variability observed in C,,,,,
than in AUC following Bafiertam™ administration is consist-
ent with Tecfidera® data, which is expected for DR dosage
forms. The 90% ClIs of the GLSM ratio of AUC,,_,, AUC ;s

max
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and C,,, of MMF fell entirely within the 80-125% boundaries,
indicating that a single oral dose of MMF 190 mg (2 X 95 mg
Bafiertam™ DR capsules) is bioequivalent to DMF 240 mg

(1 x 240 mg Tecfidera® DR capsule).

3.3 Safety

A single oral dose of MMF 190 mg was safe and generally
well tolerated with no subject discontinuing because of a
TEAE, and no serious adverse events or deaths reported.
All TEAEs were mild in severity. No clinically significant
laboratory or vital sign abnormalities were observed.

A summary of TEAEs occurring by treatment is pre-
sented in Table 3. A total of 42 TEAEs were reported by 31
subjects (62%) treated with MMF and 37 TEAEs reported
by 29 subjects (59%) treated with DMF. The most common
TEAE was flushing for both treatments. All events of flush-
ing were assessed by the investigator as likely related to the
study drug. The following events occurring in more than
one subject were assessed as at least possibly related to study
drug: diarrhea, nasal congestion, and skin fissures (verbatim
term, chapped lips).

4 Discussion

Results of this pivotal bioequivalence study showed that
MMF 190 mg administered as two Bafiertam™ 95 mg DR
capsules under fasting conditions was bioequivalent (i.e.,
equivalent MMF plasma exposure) to the approved product
DMF 240 mg administered as a single Tecfidera® 240 mg
DR capsule for the treatment of relapsing forms of MS.
Following administration of two 95-mg Bafiertam™ cap-
sules under fasting conditions, MMF plasma profiles were
consistent with those expected from a DR dosage form.
MMF was readily absorbed from Bafiertam™ capsules
with a median ¢,,, occurring at approximately 4 h post-
dose. Although the median 7, of MMF after Bafiertam™
administration occurred about 1.5 h later than that after
Tecfidera® administration, C,,,. of MMF was comparable
between the Bafiertam™ 190 mg dose and the Tecfidera®
240 mg dose. A higher inter-subject variability in MMF
Cpnax Was observed than in MMF AUC for both Bafiertam™
and Tecfidera® capsules, which is also an expected phenom-
enon for DR capsules, potentially owing to inter-subject
variability in gastric emptying time. However, the inter-
subject variability (expressed as CV %) for both C,.. and
AUC following Bafiertam™ administration was lower
than what has been observed overall for Tecfidera® (i.e.,
CV% of 33-67% for C,,,, and about 30% for AUC) [7].
Systemic MMF was rapidly eliminated from plasma with a
mean ¢, of about 30 min following administration of either
Bafiertam™ capsules or the Tecfidera® capsule. Although
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Fig.1 Mean plasma monomethyl fumarate (MMF) concentration-
time profiles following a single oral dose of Bafiertam™ 190 mg (2
% 95 mg) and a single oral dose of Tecfidera® 240 mg. Mean =+ stand-
ard error of the mean linear and semi-log are displayed in the upper

in vitro testing during the development of the Bafiertam™
formulation had shown that the dissolution performance
and the release profiles are similar between one capsule
and two capsules, the apparent double peak observed in the
Bafiertam™ curve may arise from variable gastric emptying
times when dosing with two capsules of Bafiertam™ vs the
single Tecfidera® capsule.

and lower panels, respectively. The lower limit of quantitation—upper
limit of quantitation for MMF in plasma was 25-2500 ng/mL. Plasma
samples from all 50 subjects and from 49 subjects were assayed and
included for Bafiertam™ and Tecidera®, respectively

In this single-dose study, the safety profile of Bafiertam™
(MMF) was similar to the safety profile of Tecfidera®
(DMF). Mild non-serious flushing was the most common
TEAE observed in this open-label study; in 60% of subjects
treated with Bafiertam™ (MMF) and 51% of subjects treated
with Tecfidera® (DMF). The relatively small number of sub-
jects enrolled, the open-label design, and administration of
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Table 1 Summary of MMF pharmacokinetics following a single oral
dose of Bafiertam™ (MMF) 2 X 95 mg or Tecfidera® (DMF) 1 x 240

mg
PK parameters Bafiertam™ Tecfidera®
(MMF 2 x 95 mg) (DMF 1 x 240 mg)
(test) (reference)
n n

AUC,, (ng*h/mL) AM: 3051 (26.3%) 49
GM: 2952 (26.4%)

AM: 3081 (26.0%) 49

AM: 3145 (25.3%) 49
GM: 3051 (25.0%)

AUC, ¢ (ng*l/ AM: 3203 (24.3%) 48

mL) GM: 2984 (25.9%) GM: 3116 (23.9%)
AUC ey (%) 1.29 + 0.27 49 1274035 48
C,,. (ng/mL) AM: 1860 (32.5%) 49 AM: 1770 (32.7%) 49

GM: 1760 (34.8%) GM: 1680 (33.8%)
fax () 4.03(1.02,6.01) 49 2.50(1.01,5.04) 49

t, (h) 0.566 + 0.154 49 0.591 +0.185 48

AM arithmetic mean, AUC area under the concentration—-time curve,
AUC, ;s AUC from time 0 extrapolated to infinity, AUC,,_, AUC from
time O to the time of the last measured non-zero analyte concentra-
tion, AUCy,,,, percent of AUC, ;, extrapolated, C,,,, maximum
observed concentration, CV coefficient of variation, DMF dimethyl
fumarate, GM geometric mean, MMF monomethyl fumarate, PK
pharmacokinetic, SD standard deviation, t,,, apparent half-life of the

drug in plasma, t,,,. time to reach C,

max
AUC and C,,, values are presented as arithmetic mean (CV%) and

geometric mean (geometric CV%)

max

tmax Values are presented as median (minimum, maximum)

Other parameters are presented as arithmetic mean (+ SD)

Note: Subject 11 who discontinued from the study because of per-
sonal reasons 6.5 h after a single dose of Bafiertam™ was excluded
from all PK parameter calculations and the subsequent statisti-
cal analysis for bioequivalence. Subject 9 was excluded from the
Tecfidera® AUC, ;¢ and t,, calculations because of missing or unre-
portable values and was excluded from the statistical analysis. The
terminal elimination phase was not clearly defined for Subject 9 fol-
lowing treatment with Tecfidera®. In this instance, because the ter-
minal elimination constant could not be reliably estimated, AUC,, ;,
ty,, and AUCy,, were reported as missing. As only AUC,_, val-
ues were obtained following treatment with Bafiertam™ for Subject
9, the PK data were not used in the statistical analysis for bioequiva-
lence because the subject did not fit the description of the statistical
population for bioequivalence (i.e., did not have sufficient data for a
pairwise comparison, i.e., from both treatments)

either product under fasting conditions likely contributed
to an overall higher incidence observed in this small study
relative to the phase III studies for Tecfidera® (i.e., 76% v.
40%), as well as a recent 5-week tolerability study evaluat-
ing Bafiertam™ vs Tecfidera® [6, 11]. In the latter study,
mild flushing was reported in 43% and 54% of subjects,
respectively. The only other events that occurred in more
than two subjects in this study were gastrointestinal (GI)
and cutaneous events, both common events observed with
Tecfidera® [6].
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MMF is the sole active moiety of DMF that is measurable
in plasma following DMF administration, which unequivo-
cally contributes to the efficacy of DMF. By showing bio-
equivalence based on PK parameters of MMF, the thera-
peutic equivalence of MMF (two Bafiertam™ capsules) to
the approved DMF product (one Tecfidera® capsule) was
accepted by the FDA and Bafiertam™ was approved for
relapsing forms of MS in April 2020. The test product of
MMEF in this study was formulated as a DR Bafiertam™
capsule containing MMF 95 mg. By directly delivering the
active drug, MMF, there is potential for reducing the toler-
ability issues associated with DMF, particularly GI events.
Gastrointestinal tolerability issues have persistently resulted
in treatment discontinuation of about 6% of patients in the
long-term extension studies of DEFINE and CONFIRM
[12]. Even higher rates of GI events (about 88% of whom
54% used symptomatic treatment) and discontinuation
because of GI events (about 7%) have been observed in the
post-marketing setting [13]. These GI tolerability issues of
Tecfidera® may be related to the known cutaneous/mucosal
irritant properties of DMF [14-16].

Recently, in 2019, another prodrug of MMF, diroxi-
mel fumarate, was approved for the treatment of relapsing
forms of MS. As with Bafiertam™, diroximel fumarate was
approved by establishing bioequivalence to Tecfidera®. In
a 5-week tolerability study in patients with MS (EVOLVE
study), diroximel fumarate had improved GI tolerability
with less severe GI events and fewer days of self-assessed
GI symptoms, fewer GI adverse events, and a lower rate of
discontinuation because of GI events [17]. More recently,
we have shown that treatment with Bafiertam™ (MMF),
compared to its prodrug, Tecfidera® (DMF), for 5 weeks in
healthy subjects showed a trend for a reduction in incidence,
severity, and duration of GI symptoms favoring MMF [11].
Our data suggest that GI tolerability may be improved with
direct MMF administration via Bafiertam™, which poten-
tially eliminates any local irritation of the GI mucosa by
DMF, while offering a bioequivalent dose of MMF.

5 Conclusions

Based on the PK results of this study, it was concluded that
a 190 mg dose of Bafiertam™ produced equivalent plasma
exposure to MMF, the active moiety, as compared to that
achieved with a 240 mg dose of Tecfidera®, and there-
fore the safety and therapeutic efficacy of Bafiertam™ are
established for the treatment of relapsing forms of multi-
ple sclerosis (MS), to include clinically isolated syndrome,
relapsing-remitting disease, and active secondary progres-
sive disease, in adults.



Bioequivalence of Bafiertam™ (Monomethyl Fumarate) to Tecfidera® (Dimethyl Fumarate) 573

Table 2 Statistical analysis of PK parameters of MMF following a single oral dose of Bafiertam™ (MMF) 2 x 95 mg or Tecfidera® (DMF) 1 x
240 mg

Parameter Bafiertam™ Tecfidera® Statistical analysis results

(MMF 2 x 95 mg) (DMF 1 x 240 mg) Test vs reference

(test) (reference)

GLSM n GLSM n GLSM ratio (%) 90% confidence interval Intra-subject

CV%

AUC,_, (ng*h/mL) 2955 49 3053 49 96.80 92.18-101.64 14.48
AUC ;¢ (ng*h/mL) 3002 48 3116 48 96.35 91.81-101.12 14.16
Cpax (ng/mL) 1760 49 1680 49 104.84 95.54-115.05 27.93

ANOVA analysis of variance, AUC area under the concentration—time curve, AUCO_W- AUC from time 0 extrapolated to infinity, AUC,_, AUC
from time O to the time of the last measured non-zero analyte concentration, C,,,, maximum observed concentration, CV coefficient of variation,
DMF dimethyl fumarate, GLSM geometric least-squares mean, LSMs least-square means, MMF monomethyl fumarate, PK pharmacokinetic

Statistical analysis for bioequivalence was based on PK parameter data from subjects who completed the study and contributed PK parameter
values for a pairwise comparison (i.e., from both treatments)

GLSM:s were calculated by exponentiating the LSMs derived from the ANOVA
GLSM ratio = 100% X (test/reference)
Intra-subject CV% was calculated as 100% X square root(exp[MSE]—1), where MSE = residual variance from the ANOVA

Table 3 Incidence of TEAEs by treatment (percent of subjects randomized and treated)

Treatment
System organ class Bafiertam™ Tecfidera®
Preferred term, n (%) (MMF 2 x 95 mg) (DMF 1 x 240 mg)
N=50 N=49
Number of subjects reporting at least 1| TEAE® 31 (62%) 29 (59%)
Number of TEAEs 42 37
Gastrointestinal tolerabilityb 12%) 2 (4%)
Abdominal pain (pooled) 12%) 1 2%)
Diarrhea 0 (0%) 2 (4%)
Gastrointestinal disorders 12%) 2 (4%)
Diarrhea 0 (0%) 2 (4%)
Respiratory, thoracic, and mediastinal disorders 12%) 2 (4%)
Nasal congestion 0 (0%) 2 (4%)
Skin and subcutaneous tissue disorders 2 (4%) 1 2%)
Skin fissures 1 2%) 1 2%)
Vascular disorders 30 (60%) 25 (51%)
Flushing 30 (60%) 25 (51%)

DMF dimethyl fumarate, MMF monomethyl fumarate, TEAEs treatment-emergent adverse events

#Adverse events were coded using the Medical Dictionary for Regulatory Activities (MedDRA®) Version 19.1. Treatment-emergent adverse
events by System Order Class with Preferred Terms occurring in at least 2 subjects are presented

bGastrointestinal tolerability was defined as all adverse events pertaining to abdominal pain (abdominal pain, abdominal pain upper, abdominal
distension), nausea, vomiting, and diarrhea
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