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Supplementary Methods

Screening Double-blind Post-dosing
treatment period follow-up
Kgy e.ntry PR-fampridine
criteria: = 10 mg BID
= EDSS score 4.0-7.0 8
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Screening before
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Fig. S1 Study design. ®Participants were randomized using an interactive voice/web response system and were
stratified by EDSS score at screening (< 6.0 or > 6.0) and prior aminopyridine use; caps were applied so that
the proportions of participants with EDSS score > 6.0 and prior aminopyridine use did not exceed ~ 35% and
~ 10%, respectively. Arrows indicate study visits. The first participant received treatment on September 29,
2014 and the last patient’s last study visit was February 11, 2016. BID twice daily, EDSS Expanded Disability
Status Scale, MS multiple sclerosis, PR prolonged-release.
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Inclusion and Exclusion Criteria

To be eligible to participate in this study, candidates were required to meet the following eligibility criteria at

the screening visit or at the time point specified in the individual eligibility criterion listed (potential participants

who failed screening could be re-screened once):

1. Ability to understand the purpose and risks of the study and provide signed and dated informed consent and
authorization to use protected health information in accordance with national and local patient privacy
regulations.

2. Age 18-70 years, inclusive, at the time of informed consent.

3. Female participants of childbearing potential were required to have a negative urine pregnancy test at the
screening visit and on day 1. All participants were required to agree to practice effective contraception
during the study and to be willing and able to continue contraception for 30 days after their last dose of
study treatment. Effective contraception methods were defined in the protocol.

4. Had adiagnosis of primary progressive multiple sclerosis (MS), secondary progressive MS, progressive-
relapsing MS, or relapsing-remitting MS, per revised McDonald Committee criteria [1, 2] as defined by
Lublin and Reingold [3], of > 3 months’ duration.

5. Had an Expanded Disability Status Scale score 4.0-7.0, inclusive.

6. Had walking impairment, as deemed by the investigator.

7. Ability to understand and comply with the requirements of the protocol.

Candidates were excluded from study entry if any of the following exclusion criteria existed at the screening

visit or at the time point specified in the individual criterion listed:

1. History of human immunodeficiency virus.

2. Presence of acute or chronic hepatitis. Participants who had evidence of prior hepatitis infection that was
serologically confirmed as resolved were not excluded from study participation.

3. Known allergy to fampridine, pyridine-containing substances, or any of the inactive ingredients in the
prolonged-release (PR) fampridine tablet.

4. Any history of seizure, epilepsy, or other convulsive disorder, with the exception of febrile seizures in

childhood.

Creatinine clearance < 80 mL/min.

6. History of malignant disease, including solid tumors and hematologic malignancies (with the exception of
basal cell and squamous cell carcinomas of the skin that were completely excised and considered cured)
within the 5 years before the screening visit or at any time during the screening period.

7. Onset of MS exacerbation within 60 days before the screening visit, or at any time during the screening
period.

8. History of any major surgical intervention (with the exception of skin biopsy) within the 30 days before the
screening visit or day 1, or at any time during the screening period.

9. Any non-MS-related condition or factor (as determined by the investigator) that was likely to interfere with
walking ability, including, but not limited to, previous major surgery of the foot, leg, or hip; any significant
trauma; or known peripheral neuropathy of the lower limb.

10. Presence of pulmonary disease, including, but not limited to, chronic obstructive pulmonary disease that
could impede the participant’s daily activities (as determined by the investigator).

11. Presence of any psychiatric disorder, including clinical depression, that was likely to interfere with the
participant’s participation in the study (as determined by the investigator).

12. Uncontrolled hypertension (as determined by the investigator) at the screening visit or at any time during
the screening period.

13. History of any clinically significant cardiac, endocrinologic, hematologic, immunologic, metabolic,
urologic, neurologic (except for MS, but including events indicative of a potentially lower seizure
threshold), dermatologic, or other major disease (as determined by the investigator).

14. Clinically significant abnormal laboratory values (as determined by the investigator).

15. Body mass index > 40 kg/m?2.

16. History of severe allergic or anaphylactic reactions.

17. Use of off-label MS treatment including rituximab, daclizumab, or antibody (except natalizumab) within
the 3 months before the screening visit, at any time during the screening period, or scheduled for use during
study participation.

18. Use of mitoxantrone or cyclophosphamide within the 3 months before the screening visit, at any time
during the screening period, or scheduled for use during study participation.

19. Initiation of natalizumab or alemtuzumab treatment, or any change in the participant’s dose or regimen of
natalizumab or alemtuzumab, within the 3 months before the screening visit, or at any time during the
screening period.

o
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20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

33.

Initiation of treatment with, or any change in the participant’s dose or regimen of, interferon beta-1b,
interferon beta-1a, fingolimod, teriflunomide, glatiramer acetate, or dimethyl fumarate within the 30 days
before the screening visit or at any time during the screening period.

Pulsed steroid treatment within the 60 days before the screening visit or at any time during the screening
period.

Any change in the participant’s medication dose or regimen for the treatment of fatigue or depression
within the 30 days before the screening visit or at any time during the screening period.

Any change in prophylactic treatment for pain with antidepressants or anticonvulsants prescribed for this
purpose within 30 days before the screening visit or at any time during the screening period.

Any change in the participant’s dose or regimen of antispastic agents within the 7 days before the screening
visit or at any time during the screening period.

Treatment with an investigational drug within the 30 days (or seven half-lives, whichever is longer) before
the screening visit or at any time during the screening period.

Treatment with any aminopyridine (fampridine, 4-aminopyridine, or 3,4-diaminopyridine in any
formulation) within the 30 days before the screening visit or at any time during the screening period.
Treatment with organic cation transporter 2 inhibitors (list provided in the Study Reference Manual) within
five half-lives before the screening visit or at any time during the screening period.

History of drug or alcohol abuse (as defined by the investigator) within the 2 years before the screening
visit.

Female participants who were currently pregnant or who were considering becoming pregnant while
participating in the study.

Female participants who were currently breastfeeding.

Inability to comply with study requirements.

Participants who planned to participate in another clinical study (including any observational studies)
during the course of the current study.

Other unspecified reasons that, in the opinion of the investigator or Biogen, made the participant unsuitable
for enrollment.
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Supplementary Methods (continued)
Pre-treatment, on-treatment, and mean change distributional statistics were reported for each clinical outcome
assessment (COA). Two effect size calculations, standardized change scores converting raw change scores into
standard deviation (SD) units, were also calculated: Cohen’s effect size (mean change / pre-treatment SD and
mean change / pooled SD) and standardized response means (SRMs; mean change / SD change). By
standardizing raw change scores, effect sizes enable head-to-head comparisons of different COAs with different
numbers of items, item response categories, ranges, variances, and units. By convention, effect sizes are
interpreted using Cohen’s criteria: 0.20 is the threshold for a clinically small change; 0.50 the threshold for a
clinically moderate change; and 0.80 the threshold for a clinically large change [4].

Table S3 enables three important comparisons: PR-fampridine 12-item Multiple Sclerosis Walking
Scale (MSWS-12) responders (> 8-point mean improvement from baseline over 24 weeks) vs. the total placebo
group; PR-fampridine MSWS-12 responders vs. the total PR-fampridine group; and PR-fampridine MSWS-12
non-responders vs. placebo. The comparison of PR-fampridine MSWS-12 non-responders vs. placebo is
particularly important, as it indicates the similarity in outcomes between PR-fampridine MSWS-12 non-
responders and placebo-treated participants. Theoretically, a MSWS-12 non-responder will not have a
physiological response to PR-fampridine; therefore, a PR-fampridine MSWS-12 non-responder is the equivalent
of a placebo-treated participant. As such, the similarities in outcomes of these two groups indicates the extent to
which the MSWS-12 responder definition distinguishes ‘true’ responders from ‘true’ non-responders.

Supplementary Results

MSWS-12 results (Table S3) show that the sample-to-scale targeting was reasonable because the pre-treatment
means (PR-fampridine, 63.6; placebo, 65.4) were relatively near the midpoint score of the MSWS-12 (50
points), and the floor/ceiling effects were minimal. However, the distribution of MSWS-12 scores were skewed
towards higher scores (worse walking ability). The mean change from baseline and effect sizes in the PR-
fampridine and placebo groups indicated an improvement in walking ability during the on-treatment period; the
magnitude of improvements were twice as large for PR-fampridine—treated than placebo-treated participants.
Both PR-fampridine group effect sizes comfortably exceeded the threshold for a clinically small improvement in
walking (0.20), and the SRM implied a near clinically moderate benefit on walking ability. The improvements
in walking ability in the placebo group observed over 24 weeks did not meet Cohen’s effect size threshold of
clinically small, and just reached the threshold of clinically small for the SRM.

PR-fampridine MSWS-12 responders showed a mean improvement of —20.4 points from baseline in
MSWS-12 score and PR-fampridine responder/non-responders had a mean change difference of —23.7 points;
essentially 25% of the entire scale range and a magnitude of improvement 2.5 times as large as the clinically
meaningful 8-point threshold [5]. The PR-fampridine MSWS-12 responder effect size (Cohen’s effect size =
pre-treatment SD —1.0, pooled SD —-1.9; SRM = -1.7) were very large. Both the Cohen and SRM effect sizes for
PR-fampridine MSWS-12 responders notably exceeded the threshold for a clinically large walking improvement
(0.80) vs. PR-fampridine MSWS-12 non-responders. Naturally, MSWS-12 change scores and effect sizes in
MSWS-12 non-responders were expected to be small; by definition, the maximum possible change score is —7.9
points.

Timed Up and Go (TUG) time (seconds) measured the time taken to stand up, walk 3 meters, and
return to the seat (Table S3); therefore, the ceiling/floor effects were not applicable. Improvements were
observed in both the PR-fampridine and placebo groups over 24 weeks, and the magnitude of change observed
in PR-fampridine was twice that of placebo. However, changes in TUG time in the PR-fampridine, placebo, PR-
fampridine MSWS-12 responder, and PR-fampridine MSWS-12 non-responder groups over 24 weeks did not
meet Cohen’s effect size threshold for clinical change, whereas the SRM indicated clinically small changes in
TUG time for the PR-fampridine—treated participants (—0.28) and PR-fampridine MSWS-12 responders (-0.44).

Results for the Multiple Sclerosis Impact Scale 20-item physical impact subscale (MSIS-29 PHY'S)
show that the sample-to-scale-targeting was adequate as all observed pre-treatment mean scores were at the
scale midpoint (50 points) and floor/ceiling effects were minimal (Supplementary table S3). Both the PR-
fampridine and placebo groups recorded improvements in physical functioning during treatment from baseline.
PR-fampridine—treated participants had a greater mean change scores (ratio 1.56) from baseline and larger effect
sizes (ratios 2.00; 1.50) than placebo-treated participants; both effect sizes comfortably exceeded clinically
small improvements in physical functioning and were near moderate (Cohen’s effect size) and moderate (SRM).
However, the mean change score from baseline and effect size differences between the PR-fampridine and
placebo groups were less notable.

In the MSWS-12 responder analyses, PR-fampridine MSWS-12 responders showed large mean MSIS-
29 PHYS score changes from baseline (16% of scale range) and effect sizes, implying clinically large
improvements in physical function. PR-fampridine MSWS-12 non-responders had near zero MSIS-29 PHY'S
mean change scores and effect size.
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Table S3 reports the PR-fampridine vs. placebo scores for the 14-item Berg Balance Scale (BBS) over
24 weeks. Sample-to-scale targeting was suboptimal; the observed pre-treatment mean BBS scores (PR-
fampridine, 40.6; placebo, 40.2) were above the scale midpoint (28 points) and skewed notably towards better
balance. However, the floor/ceiling effects of the BBS were negligible. The modified intention-to-treat (1TT)
comparison of BBS showed a numerical increase in balance in both the PR-fampridine and placebo groups from
baseline, but the magnitudes of change of the mean scores reported by Cohen’s effect size were small. The SRM
implied that the magnitude of improved balance with PR-fampridine was moderately large over 24 weeks, and
in non-responders was small.

In the MSWS-12 responder analysis, the magnitudes of change from baseline and difference in effect
sizes of BBS scores in PR-fampridine MSWS-12 responders were twice as large as that for non-responders. The
BBS effect size scores in PR-fampridine MSWS-12 responders implied that improvements in balance exceeded
the criteria for clinically small (Cohen’s effect size) and clinically moderate (SRM). The effect sizes for PR-
fampridine MSWS-12 non-responders implied that improvements in balance were negligible (Cohen’s effect
size) or small to moderate (SRM).

Table S3 shows the PR-fampridine and placebo scores for the 56-item version of ABILHAND.
Sample-to-scale targeting was poor; pre-treatment mean ABILHAND scores (PR-fampridine, 86.9; placebo,
84.3) were above the ABILHAND midpoint (50 points) and very skewed towards greater hand functioning. The
mean on-treatment score change from baseline and the Cohen’s and SRM effect sizes showed very small and
similar numerical improvements in manual ability in both the PR-fampridine and placebo groups.

In the MSWS-12 responder analysis, the magnitude of mean ABILHAND score change from baseline
of the PR-fampridine MSWS-12 responders were ~ 10 times larger than for PR-fampridine MSWS-12 non-
responders. The PR-fampridine MSWS-12 responder effect sizes exceeded the criteria for clinically small
improvements in manual ability; however, the MSWS-12 non-responder effects sizes were near zero, implying
no improvement in manual ability.
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Table S2 Concomitant medication and non-drug therapy during the study

PR-fampridine Placebo

Concomitant therapy (n = 316) (n =319)
Any concomitant medication 276 (87) 287 (90)
Most common concomitant medications®

Baclofen 65 (21) 65 (20)

Colecalciferol 47 (15) 48 (15)

Tizanidine 36 (11) 37 (12)

Ibuprofen 33(10) 31(10)

Methylprednisolone 35(11) 29 (9)

Paracetamol 31 (10) 30 (9)
Any concomitant non-drug therapy® 43 (14) 51 (16)
Most common concomitant non-drug therapies®

Physiotherapy 16 (5) 19 (6)

Bladder catheterization 0 9(3)

Rehabilitation therapy 3(<1) 5(2)

PR prolonged-release.
aMedication used in > 10% of participants in either group.
®Therapy received in > 2% of participants in either group.
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Table S3 Clinical outcome assessments in the modified intention-to-treat sample and by PR-fampridine MSWS-12 responder (> 8-point mean improvement) status

Modified intention-to-treat comparison

MSWS-12 ABILHAND MSIS-29 PHYS BBS TUG time s
PR-fampridine Placebo PR-fampridine Placebo PR-fampridine Placebo PR-fampridine Placebo PR-fampridine Placebo
(n=315) (n=318) (n=312) (n=315) (n=315) (n=318) (n=315) (n=318) (n=315) (n=318)
Pre-treatment score?
Mean (SD) 63.6 (21.7) 65.4 (21.9) 86.9 (15.8) 84.3 (16.5) 52.4(21.1) 55.3 (21.0) 40.6 (11.6) 40.2 (11.8) 24.9 (26.6) 27.1 (42.03)
Range 0.0 to 100.0 0.0 to 100.0 0.9 to 100.0 26.0t0 100.0 0.0t098.3 3.3t095.8 6.0 t0 56.0 4.0t0 56.0 6.310239.8 0.0 to 436.8
Floor/ceiling effect, 4(1)/1(<1) 5(2)/1(<1) 0/60 (19) 0/59 (19) 0/1(<1) 0/0 0/3(<1) 0/2(<1)
n (%)
On-treatment score
Mean (SD) 56.7 (24.5) 62.0 (23.4) 88.6 (13.9) 86.0 (15.5) 45.0 (22.2) 50.5 (22.2) 42.2 (11.6) 415 (12.1) 22.5(26.6) 26.0 (40.1)
Range 0.9 to 100.0 3.810100.0 25.510100.0 30.3t0 100.0 0.2t098.1 1.71096.0 6.0 to 56.0 2.21056.0 4.61t0270.4 0.0 to 403.1
Floor/ceiling effect, 3(<1)/0 6(2)/0 0/54 (17) 0/ 50 (16) 0/0 0/0 0/2(<1) 0/4(1)
n (%)°
Change of > 8 points
over 24 weeks
Participants with 136 (43.2) 107 (33.6)
improvement, n (%)°
p value vs. placebo? p = 0.006
Odds ratio vs. placebo  1.61
(95% CI)¢ (1.15t0 2.26)
Risk difference 0.104
(95% CI)¢ (0.03t00.18)
Change from baseline
over 24 weeks®
Mean (SD) -7.0(15.8) -3.4(15.3) 1.7 (8.2) 1.6 (8.4) -7.5(13.6) -4.8 (13.2) 1.7 (3.3) 1.3(3.8) 2.4 (8.6) -1.2 (12.7)
Range —68.1t0 70.8 —60.6 to 85.9 —26.51080.2 —40.1t0 46.3 -53.3t034.1 —62.31048.8 -13.41t016.5 —20.5t0 18.8 —79.9t0 33.5 -89.7t082.8
Floor/ceiling effect, 1(<1)/0 3(<1)/0 0/41 (13) 0/40 (13) 0/0 0/0 0/2(<1) 0/1(<1)
n (%)f
Effect sizes
Cohen’s effect size -0.32 -0.15 0.11 0.10 -0.35 -0.23 0.14 0.11 -0.09 -0.03
(mean / SD)? (-6.9/21.7) (-3.4/21.9) (1.7/15.8) (1.6/16.5) (-75/21.1) (-4.8/21.0) (1.7/11.6) (1.3/11.8) (-2.4126.6) (-1.2/42.03)
Cohen’s effect size -0.44 -0.22 0.20 0.19 -0.56 -0.36 0.48 0.37 -0.22 -0.11
(mean / SD)" (-6.9/15.6) (-3.4/15.6) (1.718.3) (1.6/8.3) (-75/13.4) (-4.8/13.4) (1.713.6) (1.3/3.6) (-2.4710.9) (-1.2/10.9)
Standardized response  —0.44 -0.22 0.21 0.19 -0.55 -0.36 0.51 0.33 -0.28 -0.09
mean (mean / SD)' (-6.9/15.8) (-3.4/15.3) (1.7/8.2) (1.6/8.4) (-7.5/13.6) (-4.8/13.2) (1.7/3.3) (1.3/3.8) (-2.418.6) (-1.2/12.7)
MSWS-12 responder (>8-point improvement) analysis
MSWS-12 ABILHAND MSIS-29 PHYS BBS TUG time s

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

responders non-responders responders non-responders responders non-responders responders non-responders responders non-responders
(n =136) (n=179) (n =136) (n=179) (n =136) (n=179) (n =136) (n=179) (n =136) (n=179)
Pre-treatment score?
Mean (SD) 64.2 (20.1) 63.2 (22.8) 86.6 (17.0) 87.2 (14.9) 50.8 (21.0) 53.7 (21.2) 41.5(10.7) 39.8 (12.3) 21.8(19.8) 27.3(30.7)
Range 12.4t097.9 0.0 to 100.0 0.9 to 100.0 14.3t0 100.0 0.0t098.3 6.71095.8 9.0t0 56.0 6.0 t0 56.0 6.81t0112.3 6.3 t0239.8
Floor/ceiling effect, 0/0 4(2)/1(<1) 0/27 (20) 0/33(18) 0/1(<1) 0/0 0/2(1) 0/1(<1)

n (%)
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MSWS-12 responder (>8-point improvement) analysis (cont.)

MSWS-12

ABILHAND

MSIS-29 PHYS

BBS

TUG time s

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

PR-fampridine

responders non-responders responders non-responders responders non-responders responders non-responders responders non-responders
(n=136) (n=179) (n=136) (n=179) (n=136) (n=179) (n=136) (n=179) (n=136) (n=179)
On-treatment score
Mean (SD) 43.8 (21.1) 66.5 (22.2) 90.2 (13.1) 87.5(14.3) 34.7 (20.1) 52.8 (20.5) 44.0 (10.3) 40.9 (12.4) 18.2 (16.4) 25.9 (31.9)
Range 091t087.5 4.4t0100.0 43.510 100.0 25.510 100.0 0.2t081.9 1.7t098.1 13.0 t0 56.0 6.0 t0 56.0 5.1t0 140.6 55102704
Floor/ceiling effect, 0/0 3(@)/0 0/28(21) 0/26 (15) 0/0 0/0 0/1(<1) 0/1(<1)
n (%)°
Change from baseline
over 24 weeks®
Mean (SD) -20.4 (12.1) 33(9.1) 3.6 (9.5) 0.3(6.7) -16.1 (11.9) -1.0 (10.9) 24 (3.1) 1.1(3.3) -3.7(8.4) -1.4(8.7)
Range —68.1t0-8.0 —7.7t070.8 —26.2 t0 80.2 -26.5t041.0 -53.3t07.8 -37.6t034.1 -3.4t013.8 -13.4t0 16.5 -54.0t0 29.6 —79.9t0 33.5
Floor/ceiling effect, 0/0 1(<1)/0 0/22 (16) 0/19 (11) 0/0 0/0 0/1(<1) 0/1(<1)
n (%)’
Effect size
Cohen’s effect size -1.01 0.14 0.21 0.02 -0.77 0.05 0.23 0.09 -0.19 -0.05
(mean / SD)? (-20.4/20.1) (3.3/22.8) (3.6/17.0) (0.3/14.9) (-16.1/21.0) (-1.0/21.2) (2.4/10.7) (1.1/12.3) (-3.7/19.8) (-1.4/30.7)
Cohen’s effect size -1.94 0.31 0.45 0.04 -1.42 -0.09 0.75 0.34 -0.43 -0.16
(mean / SD)" (-20.4/10.5) (3.3/10.5) (3.6/8.0) (0.3/8.0) (-16.1/11.3) (-1.0/11.3) (2.413.2) (1.1/3.2) (-3.718.6) (-1.478.6)
Standardized response  —1.68 0.36 0.38 0.04 -1.35 -0.09 0.78 0.33 -0.44 -0.16
mean (mean / SD)’ (-204/12.1) (3.3/9.1) (3.6/9.5) (0.3/6.7) (-16.1/11.9) (-1.0/10.9) (2.4713.1) (1.1/3.3) (-3.7/8.4) (-1.4/8.7)

Lower MSWS-12 scores indicate greater walking ability: floor score = 100, ceiling score = 0. ABILHAND score ranged from 0-100; higher scores indicate greater ability: floor score = 0;
ceiling score = 100. MSIS-29 PHY'S score ranged from 0-100; lower scores indicate greater ability: floor score = 100; ceiling score = 0. BBS score ranged from 0-56; higher scores indicate

greater ability: floor score = 0; ceiling score = 56. TUG time was measured in s; a negative change indicates improvement from baseline (no floor or ceiling scores). Missing data were imputed
using multiple imputation.
BBS Berg Balance Scale, Cl confidence interval, MSIS-29 Multiple Sclerosis Impact Scale, MSWS-12 12-item Multiple Sclerosis Walking Scale, PHYS physical impact subscale, PR
prolonged-release, SD standard deviation, TUG Timed Up and Go.
aPre-treatment scores calculated as the mean of the screening and baseline visits.
bCalculated as the number of participants with maximum/minimum scores during the mean on-treatment period.

°Estimated proportions based on binomial proportions.

dCalculated using an adjusted logistic regression model.
¢Based on mean on-treatment values during the treatment period; calculated by subtracting the pre-treatment scores from the on-treatment scores.
fCalculated as the number of participants with maximum/minimum scores at both pre-treatment and mean on-treatment visits.
9Cohen’s effect size calculated from the mean change from baseline scores divided by the pre-treatment SD.

"Cohen’s effect size calculated from the mean change from baseline scores divided by the pooled SD.

iStandardized response mean equals the mean change from baseline divided by the SD change from baseline.
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Table S4 Mobility outcome measures, with stratification of the PR-fampridine and placebo groups by MSWS-
12 response (> 8-point mean improvement)

placebo non-responders

(-1.08 to 1.75)

PR-fampridine PR-fampridine Placebo Placebo
responders non-responders responders non-responders

Endpoint (n =136) (n=179) (n =107) (n=211)

MSWS-12 score change from baseline®
LSM (SE) change from baseline -20.78 (0.97) 2.29 (0.84) -18.34 (1.05) 3.58 (0.83)
over 24 weeks
LSM difference (95% Cl) vs. -2.45
placebo responders (-4.79t0 -0.11)

LSM difference (95% Cl) vs. -1.29
placebo non-responders (-3.12t0 0.54)

Clinically meaningful improvement (> 15%) in TUG speed®
Participantswith improvement, % 52.4 36.6 49.5 27.2
Odds ratio (95% CI) vs. placebo 112
responders (0.65t01.93)

Odds ratio (95% CI) vs. placebo 154
non-responders (0.96 to 2.45)

TUG percentage speed change from baseline?

LSM (SE) change from baseline 23.95 (2.35) 10.82 (2.06) 21.68 (2.60) 7.63(2.14)
over 24 weeks

LSM difference (95% Cl) vs. 2.27

placebo responders (-3.44t07.97)

LSM difference (95% CI) vs. 3.19

placebo non-responders (-1.62t08.01)

MSIS-29 PHYS score?

LSM (SE) change from baseline -17.48 (1.01) -1.92 (0.87) -14.86 (1.10) -0.62 (0.87)
over 24 weeks

LSM difference (95% Cl) vs. -2.62

placebo responders (-5.07 t0 -0.17)

LSM difference (95% CI) vs. -1.29

placebo non-responders (-3.22t0 0.64)

BBS score?

LSM (SE) change from baseline 2.58 (0.36) 1.22 (0.31) 2.38(0.39) 0.91 (0.31)
over 24 weeks

LSM difference (95% Cl) vs. 0.21

placebo responders (-0.65 t0 1.07)

LSM difference (95% CI) vs. 031

placebo non-responders (-0.38t0 0.99)

ABILHAND score? n=133 n=179 n =107 n =208
LSM (SE) change from baseline 3.35(0.75) 0.35 (0.65) 2.64 (0.81) 0.01 (0.65)
over 24 weeks
LSM difference (95% CI) vs. 0.70
placebo responders (-1.08 t0 2.49)

LSM difference (95% CI) vs. 0.34

LSM (SE), LSM difference, and 95% CI vary slightly from data in Table 5 of the main manuscript because a
different analysis model was fitted with different treatment groups (PR-fampridine MSWS-12 responders, PR-
fampridine MSWS-12 non-responders, and placebo) compared with the model used here (PR-fampridine
MSWS-12 responders, PR-fampridine MSWS-12 non-responders, placebo MSWS-12 responders, and placebo
MSWS-12 non-responders); thus, the difference in random variation results in slightly different estimates.
BBS Berg Balance Scale, ClI confidence interval, LSM least squares mean, MSIS-29 Multiple Sclerosis Impact
Scale, MSWS-12 12-item Multiple Sclerosis Walking Scale, PHYS physical impact subscale, PR prolonged-
release, SE standard error, TUG Timed Up and Go.

8 SM, LSM difference, SE, and 95% CI calculated using a mixed model for repeated measures (missing data
imputed using multiple imputation).

®Estimated proportion, odds ratio, and 95% ClI calculated using an adjusted logistic regression model (missing
data imputed using multiple imputation).
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Supplementary Discussion

The ITT comparison of PR-fampridine vs. placebo implied a consistent benefit across all COAs; benefits were
consistently larger for participantsrandomized to the PR-fampridine group than placebo, except for
ABILHAND, where the changes from baseline in the PR-fampridine and placebo groups were similar. The
magnitude of improvement from baseline in the PR-fampridine population was variable; it was largest for
MSWS-12 and MSIS-29 PHYS scores, with smaller not statistically significant, but numerically greater
improvements observed in BBS and ABILHAND scores. The percentage of MSWS-12 responders was 43.2%
of the overall PR-fampridine population; the inclusion of scores from PR-fampridine MSWS-12 non-responders
may explain why the relative differences in the magnitude of benefit between PR-fampridine and placebo
participantswere small vs. scores from the PR-fampridine MSWS-12 responder population only. ITT analyses
are advantageous because the randomized groups are compared; however, the comparison of PR-fampridine
MSWS-12 responders vs. non-responders is important and meaningful.

The MSWS-12 responder-based analyses showed that PR-fampridine MSWS-12 responders gained
clinically meaningful improvements in self-reported walking ability, physical function and manual ability, and
clinician-reported dynamic balance compared with placebo, although statistical significance was not evaluated
in subgroup analyses. Again, the magnitude of improvements from baseline in PR-fampridine MSWS-12
responders vs. placebo varied across the COAs. For example, SRMs implied improvements above and beyond
placebo that comfortably exceeded clinically large for self-reported walking ability and physical functioning,
clinically moderate for clinician-rated dynamic balance, and comfortably exceeded clinically small for manual
function.

The > 8-point MSWS-12 threshold of improvement used to categorize PR-fampridine MSWS-12
responders and non-responders would suggest that we expect notable differences between these groups.
However, the magnitude of MSWS-12 responder change is striking; the least squares mean improvement in PR-
fampridine MSWS-12 responders was —20.4 points from baseline, a 20% change in the whole scale range.
Cohen’s effect size and SRM of the MSWS-12 change from baseline in MSWS-12 responders exceeded unity,
the SD of the distribution, and indicated improvements in walking ability that comfortably exceeded the criteria
as clinically large. There was a net worsening in walking ability for MSWS-12 non-responders; therefore, the
differences between the MSWS-12 responder and MSWS-12 non-responder populations were even greater.

Results from the other COAs were very encouraging, as non-walking functions measured aspects of
functioning that were independent of the criterion used to define a PR-fampridine MSWS-12 responder. The
improvements in physical functioning in MSWS-12 responders were particularly notable; differences in effect
sizes indicated clinically large benefits, but there were also clinically meaningful benefits on dynamic balance
and manual ability. Does this infer that PR-fampridine has a differential effect on different outcomes? We do
not think so. A closer look at the data in Table S3 shows that targeting for the COAs differs. This is particularly
important for the MSWS-12, MSIS-29, BBS, and ABILHAND scales because they have limited ranges that, by
definition, restrict the potential for measuring change. In contrast, there is no upper limit for the TUG as it is a
timed test.

A careful look at the pre-treatment COA score distributions and the relationship between the observed
mean scores, possible scale range, and scale midpoints show important implications for interpreting findings.
The examination of sample-to-scale-targeting goes beyond the simple examination of percentage floor and
ceiling effects, which are valuable but only indicate participants at the absolute scale extremes and can therefore
be misleading. The ability of a scale to convert true change to a change in scale score varies across the scale
range: best at the center, and increasingly worse as you move away from the scale midpoint.

PR-fampridine—treated participantsshowed reductions in TUG time (seconds) that were twice that of
the placebo population, with improvements in TUG time also observed in PR-fampridine MSWS-12 responders
vs. non-responders. However, these differences did not translate into clinically meaningful changes as per
Cohen’s effect size, with clinically small SRM changes in the PR-fampridine and PR-fampridine MSWS-12
responders. The effect size results also do not agree with the secondary endpoint that demonstrated a
significantly higher percentage of PR-fampridine—treated participantswith clinically meaningful improvements
(> 15%) [6] in TUG speed (ft/s) vs. placebo (p = 0.03). We do not believe the lack of clear effect size for TUG
time nullifies the higher proportion of PR-fampridine—treated participantswho were above the clinically
meaningful threshold for TUG speed. The effect sizes provide complementary information on the magnitude of
effect at a population level, which include participantswith a wide range of mobility. As such, effect sizes are
generated based on population-level distribution statistics and are impacted by both inter- and intra-patient
variability, which makes it difficult to translate what this type of analysis represents to the individual
participantwho is being evaluated for treatment benefit.

The observed means of the MSIS-29 PHYS were very near the scale midpoint, where the scale’s ability
to detect change is maximal (the scales’ ‘sweet spot”). The pre-treatment means of the MSWS-12 were above
the scale midpoint, skewed towards worse walking ability, which was acceptable as PR-fampridine improves
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walking ability, driving the on-treatment scores to the left and to the area of the scale where the ability to detect
change is best. As such, the MSWS-12 is well targeted to this sample of walking-disabled participants.

Findings for the BBS and ABILHAND scores were particularly important and are described in the
main text. Pre-treatment mean scores of both BBS and ABILHAND were notable for being above the scale
midpoint and may have been suboptimal instruments for evaluating the impact of PR-fampridine in this
population (for further details see Discussion section in the main text). These features highlight the central role
of the COA scales in accurately representing the effects of treatments on how individuals feel and function. The
scales are the central dependent variables on which inferences are made, which cannot be underestimated and
support the emphasis on providing evidence that COAs are well defined and reliable measures of clinically
meaningful concepts of interest in a specific context of use. More focus is needed on developing such
instruments, which highlights the value of pilot work in examining the suitability of scales, which cannot just be
selected off the shelf.

This study reported effect sizes and standardized change scores to complement the mean change scores,
which enable head-to-head comparisons of different instruments and have criteria for interpretation that are
widely used. The two calculations give notably different values, which is not surprising as they are conceptually
different: Cohen’s effect size relates the mean change to the sample variability at baseline, whereas the SRM
relates the mean change to the sample variability of change. However, both measurements are interpreted using
the same Cohen’s criteria. This issue has been raised before, with the recommendation to provide both
computations as to provide only one can be misleading [7].

This study also provides valid evidence for a > 8-point improvement threshold in MSWS-12 score to
indicate a clinically meaningful change. A change of 8 points equates to a Cohen’s effect size of 0.40 and an
SRM of 0.66, essentially a clinically moderate or ‘not insignificant’ change [4].
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