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Abstract

Background: The l-year placebo-controlled (PC) phase of the Glatiramer Acetate Low-Frequency
Administration (GALA) study showed that glatiramer acetate 40 mg/mL three times weekly (GA40)
significantly reduced annualized relapse rate (ARR) and magnetic resonance imaging (MRI) activity in
patients with relapsing—remitting multiple sclerosis. Patients completing the PC phase were invited to an
open-label (OL) extension.

Objective: To evaluate the effects of early start (ES) and delayed start (DS) of GA40 over 3 years.
Methods: A total of 97.2% of patients completing the PC phase received GA40 in the OL extension. ES
(n=943) patients received GA40 throughout; DS (n=461) patients received placebo during the PC phase
and GA40 during the OL phase. Relapse, MRI, disease progression, and safety were evaluated.

Results: A total of 1041 patients completed 3 years of follow-up. During the OL phase, ES and DS patients
showed comparable ARRs (0.20-0.22) and similar numbers of gadolinium-enhancing T1 (p=0.49) and
new or enlarging T2 lesions (p=0.51) at Year 3. ES patients showed significantly smaller changes in gray
matter volume than DS patients from Months 12 to 36 (mean difference, 0.371%; p=0.015), with similar
trend in whole-brain volume (p=0.080). Adverse events were mild, consistent with the well-established
glatiramer acetate (GA) safety profile.

Conclusion: GA40 conferred treatment benefit over 3 years: sustained low ARR and lesion activity and
favorable safety.

Keywords: Glatiramer acetate, relapsing—remitting multiple sclerosis, annualized relapse rate, low-
frequency regimen, safety
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Introduction

Glatiramer acetate (GA) is a first-line therapy approved
for the treatment of relapsing—remitting multiple scle-
rosis (RRMS) that has a well-characterized long-term
safety profile and established efficacy, with more than
2 million patient-years of overall exposure to glati-
ramer acetate 20 mg/mL administered daily by sub-
cutaneous injection (GA20).!# Like other first-line

treatment regimens in RRMS, GA20 requires long-
term injection of the drug and can be associated with
injection-related adverse events (IRAEs), which may
diminish adherence in some patients.>-7 This is of par-
ticular importance because treatment adherence
ensures optimal clinical outcomes.® Modified treat-
ment regimens with proven, long-term clinical effi-
cacy have the potential to minimize adverse side
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effects while maintaining efficacy, thereby supporting
appropriate adherence to treatment and eliciting
greater overall clinical benefit.!:10

The Glatiramer Acetate Low-Frequency Administra-
tion (GALA) study was a Phase III trial conducted to
investigate the efficacy and safety of a subcutaneous
injection of glatiramer acetate 40 mg/mL adminis-
tered three times weekly (GA40) to patients with
RRMS." In 2014, based on the placebo-controlled
(PC) phase results of the GALA study, the GA40 regi-
men was approved for the treatment of RRMS. The
GA40 regimen had efficacy and safety profiles simi-
lar to those of the established daily GA20 regimen.!!

The PC phase results of the GALA study showed that
GA40 significantly reduced the annualized relapse
rate (ARR) and the number of cumulative gadolin-
ium-enhancing (GdE) T1 and new or enlarging T2
lesions in patients with RRMS over 1 year compared
with placebo.!!

Participants who completed the 1-year PC phase of
the GALA study were eligible to receive GA40 treat-
ment in an ongoing open-label (OL) extension study
and were invited to switch to or continue the GA40
regimen. This clinical assessment of GA40 will pro-
vide further insight into the value of the three-times-
weekly dosing regimen in the treatment of RRMS.

Materials and methods

Study design and patients

GALA was a randomized, PC, double-blind, parallel-
group study conducted at 142 sites in 17 countries. All
institutional review boards or ethical committees of
the participating centers approved the protocol, and all
patients gave written informed consent before any
study-related procedures were performed. Study
design, eligibility criteria, and conduct of the PC phase
of the GALA study have been reported previously.!!-12
During the PC phase, eligible patients were rand-
omized 2:1 to receive GA40 or placebo and seven
scheduled site visits occurred: at screening, baseline
(Month 0), and Months 1, 3, 6, 9, and 12.

Study participants from either treatment group were
eligible for participation in the OL phase if they com-
pleted the PC phase according to the protocol, and all
patients participating in the OL phase were treated
with GA40 until it became commercially available for
the treatment of RRMS or development was stopped
by the sponsor. Patients who received GA40 for the
duration of the study were referred to as early start

(ES) patients, and those who received placebo during
the PC phase and had the option to convert to GA40
at the start of the OL phase were referred to as delayed
start (DS) patients.

During the OL extension phase, site visits were sched-
uled to occur every 3 months for the first year and
every 6 months thereafter. Procedures performed at
each scheduled visit during the OL extension included
assessment of vital signs and evaluation of relapse. A
complete neurological and physical examination was
performed every 6 months, and electrocardiograms
(ECGs), safety laboratory tests, and serum pregnancy
tests were performed annually. Magnetic resonance
imaging (MRI) scans were performed at baseline,
Month 6, Month 12, and Month 36 of the study.
Adverse events (AEs) and the use of concomitant
medications were monitored throughout the study.

Clinical endpoints

The primary endpoint of the PC phase was the ARR,
defined as the total number of confirmed relapses
divided by the annual exposure to study drug. Patients
with symptoms suggestive of a relapse were instructed
to contact the study site within 48 hours of symptom
onset and underwent a complete neurological assess-
ment, performed by the examining neurologist or
physician. A relapse was defined as the appearance of
one or more new neurological abnormalities, or the
reappearance of one or more previously observed
neurological abnormalities, lasting at least 48 hours
and immediately preceded by an improvement in neu-
rological state lasting at least 30 days from the onset
of the previous relapse. An event was counted as a
relapse only when the subject’s symptoms were
accompanied by observed objective neurological
changes, including an increase of =0.5 in the
Expanded Disability Status Scale (EDSS) score com-
pared with the previous evaluation, an increase of one
grade in the score of =2 of the seven functional sys-
tems (FSs) compared with the previous evaluation or
an increase of two grades in the actual score of one FS
compared with the previous evaluation. The patient
must not have had any acute metabolic changes, such
as fever or other medical abnormality, and a change in
bowel or bladder function or cognitive function must
not have been entirely responsible for confirmation of
a relapse. On confirmation of relapse, follow-up of
patients’ neurological condition was performed with
scheduled and unscheduled visits.

Additional clinical endpoints included time to first
relapse, time to 6-month confirmed disability pro-
gression (CDP), and time to 6-month confirmed
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EDSS 4. Six-month confirmed progression was
defined as an increase in EDSS score of =1 point
from placebo-controlled baseline (PCBL) if EDSS
score at PCBL was <5.0, confirmed after at least
6 months, or an increase of =0.5 points from PCBL if
EDSS score at PCBL was =5.5, confirmed after at
least 6 months. Progression could not be confirmed
during a relapse. Time to 6-month confirmed EDSS 4
was defined as an increase in EDSS score to =4 for
subjects with baseline EDSS score <4 confirmed after
at least 6 months.

MRI endpoints included number of GdE T1 lesions,
number of new or enlarging T2 lesions, percent brain
volume change (PBVC) from baseline to Month 36 and
from Months 12 to 36, and percent change in gray mat-
ter (GM) and white matter (WM) volumes from base-
line to Month 36 and from Months 12 to 36. Endpoints
also included percent volume changes of the total deep
GM and of the thalamus at each time point.

Safety endpoints

Safety was assessed by the incidence of AEs, serious
AEs, changes in vital signs, clinical laboratory param-
eters, and ECG findings over time. An immediate
post-injection reaction (IPIR) was defined as an
adverse reaction consisting of one or more of the fol-
lowing symptoms: vasodilatation, chest pain, dysp-
nea, palpitations, or tachycardia.

MRI methodology

Before study participants were scanned, MRI facili-
ties underwent a qualification procedure to ensure
that appropriate images were produced for measuring
the endpoints specified by the study protocol. The
following MRI scans were obtained according to a
standard protocol provided by the MRI reading
center (Buffalo Neuroimaging Analysis Center,
Buffalo, NY): two-dimensional (2D) T2-weighted
image (WI), 2D proton density—weighted image (PD-
WI), three-dimensional (3D) T1-WI, fluid attenuated
inversion recovery (FLAIR), and spin-echo T1-WI
with and without Gd contrast. All MRI scans were
transferred to the MRI reading center, where they
were quantitatively evaluated. All images were 3 mm
thick, except the 3D T1-WI, which was 1.5 mm thick.
To the greatest extent possible, additional geometry
and other sequence parameters were standardized
between the sites. All MRI scans were interpreted in
a blinded manner.

T2 FLAIR and GdE T1 lesions were assessed.!? All
within-subject images were co-registered to baseline

using FMRIB’s Linear Image Registration Tool
(FLIRT).!# All subsequent lesion analyses were done
using the co-registered images. Trained expert raters
primarily used the FLAIR and Tl post-contrast
images, along with supporting images including PD,
T2, and longitudinal subtraction images (produced
via voxel-wise subtraction of the prior time point).
The volume of T2 lesions at baseline was calculated
using a semi-automated contouring or thresholding
technique.!”

For volumetric analyses, 3D-T1 images were pre-
processed using a lesion-inpainting algorithm, to min-
imize the impact of WM lesions on tissue volume
measurements. All MRI analyses underwent multi-
level quality control, and MRI scans were reviewed
by trained operators at all critical points and were
either corrected, if possible, or excluded from further
analysis. At baseline, normalized whole-brain, GM
(composed of cortical GM and deep GM nuclei), and
WM volumes were measured using the SIENAX
technique.'® The PBVC (whole brain) between differ-
ent time points was assessed using the structural
image evaluation normalization of atrophy (SIENA)
method,!” and percentage changes in GM (composed
of cortical GM and deep GM nuclei) and WM vol-
umes were calculated using the SX-MTP (SIENAX
multi-time point) method.!® The baseline assessment
and estimation of percent volume changes between
each time point of the total deep GM (defined as the
sum of thalamus, caudate nucleus, putamen, globus
pallidus, hippocampus, amygdala, and nucleus
accumbens) and of the thalamus nuclei were per-
formed using FMRIB’s Integrated Registration and
Segmentation Tool (FIRST).!920

Statistical analysis

The analysis of efficacy outcomes was performed in
the intention-to-treat analysis set, defined as all rand-
omized patients. Analysis of safety outcomes was
performed in the safety analysis set, defined as all
subjects who received at least one dose of GA40 in
either the PC or OL phase (Figure 1).

The analysis of the primary endpoint, ARR, was
based on estimating a contrast (ES vs DS) derived
from a repeated-measures, baseline-adjusted negative
binomial regression model of the number of con-
firmed relapses per year from baseline through the OL
extension phase. In addition to treatment group and
year on study, the negative binomial regression model
included the following covariates as predictors: base-
line EDSS score, log of the number of relapses in the
previous 2 years, volume of T2 lesions at baseline,
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Intent to

treat RH
Placebo

n=461

Safety population*, n=1362

ES GA40
n=834

DS GA40
n=419

Month | | | | |

0 3 6 9 12
Clinical visit X X X X X
MRI scan X X X

18 24 30 36
X X X X
X

Figure 1. Study design. Only clinical visits involving complete neurological and physical examination are represented

here.

DS: delayed start; ES: early start; GA40: glatiramer acetate 40 mg/mL subcutaneous injection administered three times weekly; OL:

open-label; PC: placebo-controlled.

*Patients exposed to GA40 (received at least one dose) at any point during the study.

status of GAE T1 activity at baseline, country or geo-
graphical region, and treatment by year interaction.

Time to first relapse was analyzed using a Cox pro-
portional hazards model and summarized by a haz-
ard ratio (HR) derived from the outcome of a contrast
(ES vs DS); the model was adjusted for baseline
EDSS score, log of the number of relapses in the
previous 2 years, volume of T2 lesions at baseline,
status of GAE T1 activity at baseline, and country or
geographical region. Time to 6-month CDP and
6-month confirmed EDSS 4 was analyzed using the
outcome of a contrast (ES vs DS) derived from a
baseline-adjusted Cox proportional hazard model; in
addition to treatment group, the model was adjusted
for baseline EDSS score and country or geographi-
cal region.

Analysis of MRI endpoints, the number of GdE T1
lesions, and the number of new or enlarging T2
lesions, at each visit for each treatment group, used
a repeated-measures negative binomial regression
model with the number of lesions at each scan as the
outcome and the baseline number of GAdE T1 lesions,
country or geographic region, and treatment by scan
interaction as predictors. The analyses of percent
change in whole-brain, GM, or WM volumes were
based on the outcome of a contrast (ES vs DS)
derived from a baseline-adjusted analysis of covari-
ance. In addition to treatment group, the model also
included SIENAX-normalized whole-brain volume

at baseline, number of enhancing lesions on T1-WIs
at baseline, and country or geographical region as
covariates. Safety and tolerability results were
reported descriptively.

Results

Patients

The vast majority (97.2%, 1253 of 1289) of patients
who completed the double-blind, 1-year PC phase
consented to receive GA40 in the OL extension (Figure
2). ES patients (2=943) received GA40 throughout,
whereas DS patients (2=461) were randomized to pla-
cebo and switched to GA if they entered the OL phase
(Figure 2). A total of 716 (75.9%) ES patients and 325
(70.5%) DS patients completed 3 years of follow-up,
and 562 (59.6%) ES patients and 260 (56.4%) DS
patients completed the Year 3 MRI scan (Figure 2).
Most discontinuations in the OL phase were due to
withdrawal of consent (143 (11%) in all OL patients:
84 (10%) in ES and 59 (14%) in DS group). Of these
patients, 141 offered additional insight into the reason
for withdrawal of consent with “patient decision” (53
of 141 responses) and “lack of efficacy” (32 of 141
responses) recorded as the two most common reasons
for withdrawal. A total of 1362 patients were exposed
to GA40 (received at least one dose) at any point dur-
ing the study (Figure 1). Baseline demographics and
disease characteristics showed no significant differ-
ences between treatment groups (Table 1).
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Intent to treat

N=1404

PC phase

At End of Year 1

Did not enroll into OL
phase of study

Discontinuations

Death
Adverse events
Withdrawal of consent

Request of primary care

physician or i igator
Non-compliance with
study drug

Protocol violation
Pregnancy
Lost to follow-up

Refused to sign informed consent

109

84

29
34

Placebo

n=461

Did not enroll into OL
phase of study

Discontinuations

Death
Adverse events
Withdrawal of consent

Request of primary care
physician or investigator

Non-compliance with
study drug

Protocol violation
Pregnancy

Lost to follow-up

ES GA40

n=834

Refused to sign informed consent

42

31

OL phase
After Year 1

Discontinuations 142 56
Death 1 1
Adverse events 22 12
Withdrawal of consent 84 30
Request of primary care

;o . ‘ 10 4
physician or investigator
Non-compliance with 4 0
study drug
Protocol violation 3 1
Pregnancy 9 3
Lost to follow-up 9 5

AllOL Prior to Priorto  After
years Year2 Year3 Year3

61

0
5
38

25 Discontinuations 96
0 Death 0
5 Adverse events 21
16 Withdrawal of consent 59
1 Request of primary care 9

physician or investigator
1 Non-compliance with 0
study drug
0 Protocol violation 0
2 Pregnancy 3
0 Lost to follow-up 4

AllOL Prior to Prior to  After
years Year2 Year3 Year3

51

0
15
26

DS GA40
n=419
0 s
0 0

Completed Year 2
clinical visit
n=778
(93.3% of ES GA40)

Completed Year 3
clinical visit
n=716
(75.9% of ES GA40)

Completed Year 3 MRI
n=562
(59.6% of ES GA40)

Completed Year 2
clinical visit
n=368
(87.8% of DS GA40)

Completed Year 3
clinical visit
n=325
(70.5% of DS GA40)

Completed Year 3 MRI
n=260
(56.4% of DS GA40)

Figure 2. Patient disposition.

DS: delayed start; ES: early start; GA40: glatiramer acetate 40 mg/mL subcutaneous injection administered three times weekly; OL:

open-label; PC: placebo-controlled.
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Table 1. Baseline patient and disease characteristics.?

0.7

p<0.0001

Adjusted Mean ARR

Year 1

mES
m DS

0.203 0.215

0.209 0.201

Year 2 Year 3

Figure 3. Annualized relapse rate. Error bars represent 95% confidence interval.

ARR: annualized relapse rate; DS: delayed start; ES: early start.

ARR

The mean ARR was significantly lower for ES patients
than for DS patients over the first year of treatment (Year
1; risk ratio (RR)=0.652; 95% confidence interval (CI):
0.537-0.793; p<0.0001; Figure 3). During the OL
extension phase, following the conversion from placebo
to GA40 in the DS group, ARR was similar between ES
patients and DS patients at Year 2 (RR=0.944; 95% CI:

0.716-1.245; p=0.68) and at Year 3 (RR=1.043; 95%
CI: 0.782-1.391; p=0.78; Figure 3).

Time to first relapse

Time to first relapse was significantly longer in ES
patients compared with DS patients (HR=0.746; 95%
CI: 0.628-0.887; p=0.0009; Figure 4).
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100%
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70%
60%
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30% -
20% -
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0% \ ‘

Relapse-Free Patients (%)

0 0.5 1

Time to First Relapse (Years)

1.5 2 25 3

Figure 4. Time to first relapse.
DS: delayed start; ES: early start.

mES
12 DS
2 p=0.0008 p<0.0001
o
‘B
[0}
-
-
E p=0.4886
el
O
-
o
&
_g A 046 0
3 =883 n=440 n=885 n=442 n=562 n=260
Month 6 Month 12 Month 36

(a)

mES
4 DS
p=0.0099 p<0.0001
3
p=0.5112

1.49

New/Enlarging T2 Lesions
N

0 n=883 n=440 n=885 n=442

n=562 n=260
Month 6 Month 12 Month 36
(b)

Figure 5. (a) Adjusted mean number of GdE T1 lesions and (b) new or enlarging T2 lesions. Error bars represent

standard error.
DS: delayed start; ES: early start; GdE: gadolinium-enhancing.

Time to CDP

Overall, there were low disability event rates, with
11% of ES patients and 13% of DS patients experi-
encing 6-month CDP during the entire study, includ-
ing the PC and OL phases (HR=0.759; 95% CI:
0.552-1.044; p=0.09). There were similarly low pro-
gression rates for 6-month confirmed EDSS 4 with
3% of ES patients and 5% of DS patients (HR=0.559;
95% CI: 0.319-0.979; p=0.042).

Number of MRI lesions
The number of GdE T1 lesions and new or enlarging
T2 lesions was significantly lower for ES patients

than for DS patients over the first year of treatment,
when evaluated at Months 6 and 12 (Figure 5). During
the OL extension phase, following the conversion
from placebo to GA40 in the DS group, lesion counts
were similar between ES patients and DS patients at
Year 3 (GdE T1 lesions: RR=1.19; 95% CI: 0.728-
1.946; p=0.49; new or enlarging T2 lesions:
RR=0.907; 95% CI: 0.677-1.214; p=0.51; Figure 5).

Changes in brain volume

At baseline, there were no differences between the ES
and DS patients in normalized whole-brain, GM, and
WM volumes (Table 1) and in deep GM volumes

824
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mES
m DS

Baseline to Baseline to Month 12 to
Month 12 Month 36 Month 36

g 0 n=840 n=423 n=531 n=246 n=541 n=248
-0.71 -0.65
o -05 143 _1 7
% —1 | Mean difference=-0.061 =1
9] p=0.206
= 1.5 |95%Cl:-0.154100.033 Mean difference=0.114
g p=0.080
» -2 95% Cl: -0.017 to 0.306
=]
T 25 Mean difference=0.174
< ' p=0.116
3 95% Cl: -0.043 to 0.390

(a)

mES
mDS

Baseline to Baseline to Month 12 to

Month 12 Month 36 Month 36
< g 0 n=781 n=398 n=429 n=203 n=455 n=203
[9]
35 -05 —1.00 —0.96 ~1.16
o - -153
o> 1 :
£=
0O 15 Mean difference=-0.040
Sc p=0.661
k] 5 95% Cl: -0.221 to 0.140
Lo - Mean difference=0.371
% = p=0.015
-_Eg 25 95% Cl: 0.073 to 0.669
< -3 Mean difference=0.311

p=0.073
95% Cl: —0.029 to 0.652
(b)

Figure 6. Changes in brain volume. Because both (a) PBVC (whole-brain) and (b) GM (composed of cortical GM and
deep GM nuclei) volume change analyses were performed using direct methods of brain atrophy assessment (SIENA and
SX-MTP), the pair of scans used between baseline to Month 36 and Months 12—-36 were not identical. For both PBVC
and GM volume change analyses, a greater portion of the Months 12-36 analyses passed final quality control than did the
baseline to Month 36 analyses. Error bars represent standard error.

CI: confidence interval; DS: delayed start; ES: early start; GM: gray matter.

(data not shown). During the core phase, there were
no statistical differences between ES and DS patients
in adjusted mean PBVC (baseline to Month 12:
—0.706% vs —0.645%, respectively; p=0.21), adjusted
mean WM volume change (baseline to Month 12:
—0.245% vs —0.293%, respectively; p=0.59), or
adjusted mean GM volume change (baseline to Month
12: —=1.001% vs —0.961%, respectively; p=0.66). In
the OL phase, there was a trend toward a decreased
loss of whole-brain volume in ES patients compared
with DS patients (baseline to Month 36: —1.81% vs
—1.98%, respectively; p=0.12; Months 12-36:
—1.13% vs —1.27%, respectively; p=0.08; Figure 6(a)).
At Month 36, ES patients showed less GM volume
loss compared with DS patients (baseline to Month
36: —2.01% vs —2.33%, respectively; p=0.07; Months
12-36: —1.16% vs —1.53%, respectively; p=0.015;
Figure 6(b)). No significant differences were observed
in WM, thalamic, or deep GM volume changes
between groups (data not shown).

Safety

GA40 was well tolerated, with no new safety signals
identified. AEs were consistent with the well-estab-
lished GA safety profile. There were no relevant
safety signals with regard to hematologic, biochemi-
cal, or urinalysis laboratory values, ECG readings, or
vital signs. Over three-quarters of patients exposed to
GAA40 experienced at least one AE, whereas 8% expe-
rienced a serious AE (Table 2). The most frequently
occurring systemic AEs included headache, back
pain, and infections, such as nasopharyngitis.

Table 2. Frequency of common adverse events in all
patients exposed to GA40.2

Total GA40 (N=1362;
PY=3446.4)

Total number of patients with 111 (8.1)
serious AEs, n (%)

Total number of patients with 1032 (75.8)
AEs, n (%)

Influenza 82 (6.0)
Nasopharyngitis 197 (14.5)
Upper respiratory tract 107 (7.9)
infections

Urinary tract infection 105 (7.7)
Back pain 97 (7.1)
Headache 151 (11.1)

Total number of patients with 542 (39.8)
injection-site reactions, 7 (%)

Injection-site erythema 351 (25.8)
Injection-site pain 169 (12.4)
Injection-site pruritus 93 (6.8)
Injection-site swelling 75 (5.5)
Injection-site atrophy® 22 (1.6)

AE: adverse event; GA40: glatiramer acetate 40 mg/mL
subcutaneous injection administered three times weekly; PY:

patient-years.

2Individual AEs reported in this table (preferred term) are
those occurring in more than 5% of patients exposed to GA40
at any time during the study, with the exception of injection-
site atrophy. AEs reported here are those occurring from the
start of GA40 until the last dose in the study.

bInjection-site atrophy (categorical term) includes injection-
site atrophy, injection-site lipoatrophy, and injection-site
lipodystrophy acquired.
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Table 3. Immediate post-injection reactions (IPIRs) in all patients exposed to GA40.2

Total GA40 (N=1362; PY=3446.4)

No. of patients, 7 (%)

No. of events Incidence rate per 100 PY

Total 142 (10.4)
Dyspnea 56 (4.1)
Vasodilation (flushing) 47 (3.5)
Tachycardia 41 (3.0)
Chest pain 35(2.6)
Palpitations 16 (1.2)

272 4.1
79 1.6
75 1.4
57 1.2
43 1.0
18 0.5

GAA40: glatiramer acetate 40 mg/mL subcutaneous injection administered three times weekly; PY: patient-years.
2JPIRs reported here are those occurring at the start of GA40 until the last dose in the study.

The incidence of local injection-site reactions was
39.8%, with injection-site atrophy occurring least fre-
quently (1.6% incidence). At least one event related to
systemic IPIRs occurred in 10.4% of all patients
exposed to GA40 (number of events: 272; incidence
rate: 4.1 per 100 patient-years). Dyspnea and vasodila-
tion were the most common reported IPIRs (Table 3).

There was one death during the OL phase due to car-
diac failure in a 41-year-old obese male smoker with
a prior history of myocardial infarction. Postmortem
evaluation showed that this patient had post-infarc-
tion cardiosclerosis, and death was considered not to
be related to study drug by both the investigator and
the study sponsor.

Discussion

The results of the 3-year OL extension phase of the
GALA study support the benefit of GA40 sustained
beyond that reported in the PC phase of the trial.l!
Relapse-related efficacy seen in GALA for GA40 was
generally similar to that seen in previous studies with
GA20, in which reductions in ARR were 29%—
33%.21.22 However, given the variation between study
designs, caution should be exercised when comparing
prior GA20 studies and GALA. During OL treatment,
the GA40 efficacy effect experienced by the ES group
during the PC phase was maintained. After initiation
of GA40 in the OL phase, DS patients experienced a
treatment benefit in ARR comparable to that of the ES
group and consistent with the observed treatment
effect of GA40 during the PC phase.

Overall, there were low rates of disability progression
events; however, patients with early initiation of
GA40 showed a trend toward a delayed progression
to 6-month confirmed EDSS 4 (HR=0.559; 95% CI:
0.319-0.979; p=0.042). Progression to milestone
EDSS scores, and maintenance of such changes over

several months, may reflect an irreversible accumula-
tion of disability.2* The trends observed in this 3-year
study would need to be confirmed following addi-
tional exposure and observation of higher rates of dis-
ability progression.

The MRI outcomes of this study corroborate the clini-
cal benefits of GA40. The small number of GdE T1
lesions and new or enlarging T2 lesions at Months 6
and 12 observed in patients treated with GA40 during
the PC phase was sustained throughout the OL phase
to Month 36. For the DS group, conversion to GA40
from placebo at the start of the OL phase resulted in a
reduction in MRI lesion activity from what was
observed during the PC phase. Sustained reduction of
the number of MRI lesions and relapse activity is con-
sistent with the known long-term experience with
GA20, and importantly, no signals of increased dis-
ease activity were noted with GA40.

During the PC phase, there was no difference in PBVC
or GM volume percentage change between ES and DS
patients. This is in line with a number of clinical trials
demonstrating that pseudoatrophy is a temporary phe-
nomenon (i.e. first 3-6 months of treatment), charac-
terized by accelerated reduction of edema, leading to
nontissue-related brain volume loss as a response to
anti-inflammatory therapies.2*2> In the second year of
treatment, it has been convincingly demonstrated that
disease-modifying treatments do slow brain atrophy
progression.?*2° Over 36 months, patients who initi-
ated GA40 treatment earlier showed a trend toward
less GM volume loss than patients in the DS group
(—2.01% vs —2.33%, respectively; p=0.07), especially
between Months 12 and 36 (—1.16% vs —1.53%,
respectively; p=0.015). In line with this finding,
patients who initiated GA40 treatment earlier showed a
trend toward less whole-brain volume loss than patients
in the DS group, albeit not significantly, except for a
trend between Months 12 and 36 (—1.13% vs —1.27%,
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respectively; p=0.08). These findings are in agreement
with the results from a previous study that showed
that GA reduced the rate of brain atrophy compared
with placebo from Months 9 to 18 (—0.6% vs —1.0%,
respectively; p=0.015) and from Months 0 to 18
(-1.5% vs —2.0%, respectively; p=0.037) but not in
the period between Months 0 and 9 (—0.8% vs —0.9%,
respectively; p=0.37) using the SIENA method.’® The
differences in the number of patients analyzed for
each of the brain volumetry MRI endpoints may
account for the discernible treatment effect of early
GA40 on GM and whole-brain atrophy. In addition, it
has been shown that the early brain volume loss was
specific to WM, not GM, as reported in a study of 45
MS patients on natalizumab therapy followed over 2
years, supporting a water shift effect related to decrease
in inflammation.?! Finally, since changes in the vol-
umes of thalamic and deep GM structures showed no
differences between groups, it is possible that GA40
exerted a greater effect on cortical GM.

GA40 was well tolerated, with a safety profile similar
to that of GA20, and no new safety signals were
observed. Furthermore, no new safety signals in labo-
ratory values, ECG, or vital signs were reported. As
expected from prior clinical evaluation of GA40
safety,>11:32 the incidence of injection-site reactions,
including injection-site atrophy, was low for all
patients exposed to GA40 during the OL phase, dem-
onstrating the value of this regimen in limiting side
effects, along with less frequent dosing.

In summary, treatment with GA40 conferred clinical
benefit over 3 years of the GALA study, resulting in
sustained low ARR and MRI lesion activity. Results
from this OL extension of the GALA study further
support the safe and effective use of GA40 in the
RRMS patient population.
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This report is dedicated to the memory of Professor
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