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Introduction
Impaired mobility is the hallmark physical mani-
festation of multiple sclerosis (MS), reported by 

45%, 67%, and 93% of people with MS (PwMS) 
within 1 month, 2 years, and 10 years of diagno-
sis, respectively.1 Commonly reported deficits in 

Efficacy of prolonged-release fampridine 
versus placebo on walking ability, dynamic 
and static balance, physical impact of 
multiple sclerosis, and quality of life: an 
integrated analysis of MOBILE and ENHANCE
Raymond Hupperts , Claudio Gasperini, Jan Lycke , Tjalf Ziemssen , Peter Feys,  
Shan Xiao, Carlos Acosta, Thijs Koster and Jeremy Hobart

Abstract
Background: MOBILE and ENHANCE were similarly designed randomized trials of walking-
impaired adults with relapsing-remitting or progressive multiple sclerosis (MS) who received 
placebo or 10 mg prolonged-release (PR)-fampridine twice daily for 24 weeks. Both studies 
showed sustained and clinically meaningful improvement in broad measures of walking and 
balance over 24 weeks of PR-fampridine treatment.
Objective: To evaluate the functional benefits and safety of PR-fampridine versus placebo 
using a post hoc integrated efficacy analysis of MOBILE and ENHANCE data.
Methods: Data from the intention-to-treat (ITT) populations of MOBILE and ENHANCE studies 
were pooled in a post hoc analysis based on the following outcome measures: 12-item MS 
Walking Scale (MSWS-12), Timed Up and Go (TUG) speed, Berg Balance Scale (BBS), MS 
Impact Scale physical impact subscale (MSIS-29 PHYS), EQ-5D utility index score, visual 
analogue scale (VAS), and adverse events. The primary analysis was the proportion of people 
with MS (PwMS) with a mean improvement in MSWS-12 score (⩾8 points) from baseline over 
24 weeks. A subgroup analysis based on baseline characteristics was performed.
Findings: In the ITT population (N = 765; PR-fampridine, n = 383; placebo, n = 382), a greater 
proportion of PR-fampridine–treated PwMS than placebo-treated PwMS achieved a clinically 
meaningful improvement in the MSWS-12 scale over 24 weeks (44.3% versus 33.0%; p < 0.001). 
PR-fampridine MSWS-12 responders demonstrated greater improvements from baseline in 
TUG speed, BBS score, MSIS-29 PHYS score, and EQ-5D utility index and VAS scores versus 
PR-fampridine MSWS-12 nonresponders and placebo. Subgroup analyses based on baseline 
characteristics showed consistency in the effects of PR-fampridine.
Conclusion: The pooled analysis of MOBILE and ENHANCE confirms previous evidence that 
treatment with PR-fampridine results in clinically meaningful improvements in walking, 
mobility and balance, self-reported physical impact of MS, and quality of life and is effective 
across a broad range of PwMS.
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mobility include reductions in walking speed, gait 
disturbances, and deterioration in balance.2,3 
Walking impairments emerge early in the disease 
course even when overall neurologic disability 
levels are low.2,3 These early changes in walking 
have been attributed to possible motor pathway 
damage in the central nervous system.4 Among 
functional domains, PwMS place a high value on 
walking.5 Difficulty walking results in disruptions 
in daily life for PwMS, including impact on 
employment, with consequential impact on their 
families and caregivers.6,7

Disease-modifying therapies for MS reduce relapses 
and delay disability worsening, but there is little evi-
dence that they reverse walking impairments in 
PwMS.8 Rehabilitative programs (i.e. exercise and 
gait training, physical therapy) are recognized as 
effective nonpharmacologic treatments to maintain 
mobility and improve walking in PwMS.9–12 
Prolonged-release (PR)-fampridine (known as dal-
fampridine extended-release tablets in the United 
States) is the only symptomatic pharmacotherapy 
approved for the improvement of walking in PwMS 
with walking disability [Expanded Disability Status 
Scale (EDSS) score between 4.0 and 7.0]. 
PR-fampridine is thought to block voltage-depend-
ent potassium channels, resulting in improvements 
in action potential conduction in demyelinated nerve 
fibers.13 PR-fampridine has been prescribed to 
approximately 410,036 PwMS globally in the post-
marketing setting, corresponding to 602,802 person-
years of exposure through 30 September 2021.

In two multicenter, randomized, double-blind, 
phase III trials, PR-fampridine demonstrated 
improvements in walking speed versus placebo, as 
measured by the objective Timed 25-foot Walk 
(T25FW).14,15 In addition, a strong efficacy signal 
was evident in an open-label extension study of the 
two phase III clinical trials, whereby improvements 
in walking speed were lost after PR-fampridine was 
discontinued in the parent trial only to return by 
the 2-week assessment after re-initiation of the 
drug.16 In the phase III pivotal trials, participants 
treated with PR-fampridine who were considered 
responders on the T25FW test rated their improve-
ment in walking speed as clinically meaningful on 
the self-reported 12-item Multiple Sclerosis 
Walking Scale (MSWS-12).14,15,17 These results 
demonstrated that treated participants were aware 
of their improvement in walking disability, but 
were regarded as tentative confirmation of the 
objective findings because of complexities and 

limitations inherent in individuals’ self-assessments 
of health.

MOBILE was a 6-month exploratory phase II 
study that evaluated the effects of PR-fampridine 
versus placebo on self-reported walking and bal-
ance in PwMS with walking disability.18 Based on 
data from MOBILE, a reduction of ⩾8 points in 
mean score was identified as the threshold for a 
clinically meaningful improvement in MSWS-12 
score in individuals with MS.19

The phase III ENHANCE study was a rand-
omized, double-blind, placebo-controlled study 
similar in design to MOBILE.20 The ⩾8-point 
threshold for a clinically meaningful improve-
ment in MSWS-12 score19 was the prespecified 
primary endpoint in ENHANCE.20 Walking-
impaired PwMS treated with PR-fampridine 
10 mg twice daily had a greater likelihood of expe-
riencing clinically meaningful improvements in 
self-reported walking ability over 24 weeks com-
pared with placebo [odds ratio (OR) 1.61; 95% 
confidence interval (CI) 1.15–2.26; p = 0.006).20 
In addition, PR-fampridine showed significant 
benefits when compared with placebo on Timed 
Up and Go (TUG) speed and the self-reported 
MS Impact Scale physical subscale (MSIS-29 
PHYS) score. In the PR-fampridine group com-
pared with the placebo group, there was a higher 
percentage of PwMS with clinically meaningful 
improvement (⩾15%) in TUG speed (43.4% ver-
sus 34.7%; OR 1.46, 95% CI 1.04−2.07; p = 0.03) 
and greater improvements from baseline in least-
squares mean (LSM) MSIS-29 PHYS scores 
over 24 weeks (8.00 versus 4.68 points; LSM 
improvement: 3.31; 95% CI −5.13 to −1.50; 
p < 0.001).20 Numerical improvements in the 
Berg Balance Scale (BBS) scores over 24 weeks 
were observed in the PR-fampridine group (LSM 
improvement: 1.75 points) and placebo group 
(LSM improvement: 1.34 points), but the treat-
ment difference was not significant (LSM differ-
ence: 0.41; 95% CI −0.13 to 0.95; p = 0141).20

The similar design of the MOBILE and 
ENHANCE studies provides the opportunity to 
combine the data and perform analyses that allow 
for more robust evaluations, including subgroup 
analyses. Here, we report the results of a post hoc 
integrated analysis of individual-level data from 
the MOBILE and ENHANCE studies that allows 
further exploration of the effects of PR-fampridine 
across efficacy and safety measures and based on 
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demographic and clinical characteristics at 
baseline.

Methods

Study design and participants
Independent ethics committees (IECs) or institu-
tional review boards (IRBs) approved the MOBILE 
(NCT01597297) and ENHANCE (NCT02219932) 
study protocols and all their amendments. A full list 
of the IEC/IRB names and approval numbers is 
available upon request. Both studies were conducted 
in accordance with the Declaration of Helsinki and 
the International Conference on Harmonization 
guidelines on Good Clinical Practice. Written 
informed consent was obtained for all participants. 
Details of the MOBILE and ENHANCE study 
designs have been previously described.18,20 
Combining participant-level data from MOBILE 
and ENHANCE was appropriate because of the 
many similarities, including similarity in the popula-
tion of PwMS included (Table 1) and only limited 
differences between their study designs (Figure 
1).18,20 Both studies featured multicenter, rand-
omized, double-blind, parallel-group designs that 
evaluated the effects of 24 weeks of PR-fampridine 
10 mg twice daily versus placebo in PwMS using the 
same efficacy endpoints.18,20

The inclusion/exclusion criteria of the studies were 
highly comparable: enrollment of participants aged 
18–70 years with a diagnosis of primary-progres-
sive MS, secondary-progressive MS, progressive-
relapsing MS, or relapsing-remitting MS per 
revised McDonald criteria21,22 of ⩾3 months’ 
duration.18,20 Also mandatory for inclusion was an 
EDSS score of 4–7.18,20 Presence of a walking 
impairment (as deemed by the investigator) was an 
inclusion criterion of ENHANCE only.20

Assessments
Instruments used in both trials were selected 
based on their suitability for this integrated analy-
sis. Self-reported walking ability was assessed 
using the MSWS-12 (used for the primary end-
point in ENHANCE).20 Objectively assessed 
mobility and dynamic balance were assessed 
using the TUG test,23,24 and clinician-reported 
static and dynamic balance were measured using 
the BBS.23,25 Self-reported physical impact of MS 
and health-related quality of life were assessed 
using the MSIS-29 PHYS26 and the generic 

EQ-5D utility index and visual analogue scale 
(VAS) scores, respectively.27 The 5-level classifi-
cation system of the EQ-5D (EQ-5D-5L) was 
used in MOBILE,18 whereas the 3-level classifica-
tion system of the EQ-5D (EQ-5D-3L) was used 
in ENHANCE.28 To pool these data sets, the 
‘crosswalk’ method, developed by the EuroQol 
Group, was used to map the EQ-5D-5L data to 
the EQ-5D-3L UK value set before calculating 
the combined utility index score.29

Study visits were scheduled at screening, day 1, 
and weeks 2, 4, 8, 12, 16, 20, and 24 of the on-
treatment period, and at the week 26 follow-up 
visit in MOBILE and ENHANCE (Figure 1).18,20 
The MSWS-12, TUG, and MSIS-29 PHYS 
questionnaires were completed at these times in 
both studies, except the MSIS-29 PHY was not 
assessed at the week 26 follow-up visit. The BBS 
was also assessed at these times in MOBILE, but 
less frequently on treatment in ENHANCE 
(Figure 1). The EQ-5D was administered at all 
on-treatment visits except week 2 in MOBILE, 
and was administered at day 1, weeks 2, 4, 24, 
and the week 26 follow-up visit in ENHANCE. 
Safety evaluated via physical examination, elec-
trocardiograms, vital signs, clinical laboratory 
tests, and adverse event (AE) reporting as previ-
ously described.18,20 All AEs were recorded using 
Medical Dictionary for Regulatory Activities 
(MedDRA®; version 18.1) terms. Treatment-
emergent AEs were defined as AEs that started on 
or after the first dose of study drug, or pre-exist-
ing conditions that worsened in severity after the 
first dose of study drug; a participant was only 
counted once within each PT (Preferred Term). 
Severe AEs were defined as symptoms causing 
severe discomfort, incapacitation, or significant 
impact on daily life. Investigators assessed 
whether the AE was related to study drug. A seri-
ous AE was any untoward medical occurrence 
that resulted in death/risk of death, hospitaliza-
tion/prolonged hospitalization, persistent or sig-
nificant disability/incapacity, or resulted in a 
congenital anomaly/birth defect.

Statistical analyses
These post hoc pooled analyses were performed on 
the intention-to-treat (ITT) populations of the 
MOBILE and ENHANCE studies, defined as all 
randomized participants who received at least one 
dose of study drug and had at least one post-baseline 
assessment for any of the efficacy measures.18,20 For 
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Table 1.  Baseline demographic and disease characteristics.

MOBILE ENHANCE Pooled analysis

Characteristic Placebo
n = 64

PR-
fampridine
n = 68

Placebo
n = 318

PR-
fampridine
n = 315

Placebo
n = 382

PR-
fampridine
n = 383

Age in years, mean (95% CI) 49.8
(47.5–52.1)

49.8
(47.7–51.9)

48.8
(47.6–50.0)

49.0
(47.9–50.0)

49.0
(47.9–50.0)

49.1
(48.1–50.1)

Female, % (95% CI) 52
(39.3–63.8)

56
(44.1–67.7)

57
(51.2–62.1)

59
(53.6–64.5)

56
(50.8–60.7)

58
(53.6–63.4)

Body mass index in kg/m2, mean 
(95% CI)

26.5
(24.9–28.0)

26.8
(25.6–28.0)

25.1
(24.6–25.6)

25.6
(25.1–26.2)

25.3
(24.9–25.8)

25.8
(25.4–26.3)

Time since first MS diagnosis in 
years, mean (95% CI)

12.4
(10.3–14.5)a

10.9
(9.2–12.5)

11.4
(10.5–12.2)

11.5
(10.6–12.3)

11.5
(10.7–12.3)a

11.4
(10.6–12.1)

EDSS score, mean (95% CI) 5.85
(5.63–6.07)

5.58
(5.35–5.81)

5.48
(5.38–5.58)

5.49
(5.39–5.59)

5.54
(5.45–5.63)

5.51
(5.41–5.60)

Outcome measure, mean (SD)

  MSWS-12 score 75.90 (19.76) 71.69 (19.29) 65.39 (21.93) 63.61 (21.67) 67.15 (21.91) 65.04 (21.46)

  TUG speed, m/s 0.34 (0.17)b 0.38 (0.15) 0.38 (0.20) 0.38 (0.19) 0.37 (0.20) 0.38 (0.18)

  BBS score 39.27 
(12.34)b

40.92 (11.91) 40.24 (11.84) 40.55 (11.64) 40.05 (11.91) 40.62 (11.67)

  MSIS-29 PHYS score 53.0 (19.09) 50.93 (19.40) 55.29 (21.04) 52.44 (21.12) 54.90 (20.72) 52.17 (20.81)

  EQ-5D utility index scorec 0.51 (0.23) 0.54 (0.20) 0.61 (0.20)d 0.61 (0.21)e 0.59 (0.21)f 0.60 (0.21)f

  EQ-5D VAS 59.10 
(19.76)b

61.63 (17.74) 56.98 
(18.31)d

60.91 
(18.03)e

57.33 
(18.55)g

61.04 
(17.96)f

MS subtype, % (95% CI)

  Relapsing-remitting 31
(19.9–42.6)

35
(23.9–46.7)

49
(43.2–54.2)

54
(48.1–59.2)

46
(40.8–50.8)

50
(45.4–55.4)

  Secondary progressive 58
(45.7–69.9)

46
(33.8–57.4)

31
(26.0–36.2)

30
(25.1–35.2)

36
(30.8–40.4)

33
(28.2–37.6)

  Primary progressive 9
(2.2–16.5)

18
(8.6–26.7)

14
(10.3–18.0)

13
(9.3–16.7)

13
(9.9–16.8)

14
(10.4–17.3)

  Progressive relapsing 2
(0.0–4.6)

1
(0.0–4.3)

6
(3.4–8.6)

3
(1.2–5.1)

5
(3.0–7.5)

3
(1.2–4.5)

BBS, Berg Balance Scale; CI, confidence interval; EDSS, Expanded Disability Status Scale; ITT, intention-to-treat; MS, multiple sclerosis; ITT, 
intention-to-treat; MS, multiple sclerosis; MSIS-29 PHYS, Multiple Sclerosis Impact Scale physical subscale; MSWS-12, 12-item Multiple Sclerosis 
Walking Scale; PR, prolonged-release; SD, standard deviation; TUG, Timed Up and Go; VAS, visual analogue scale.
aN = 63 in MOBILE and in the pooled analysis N = 381; time since diagnosis was not available for one participant in the placebo group in MOBILE.
bn = 63; number in the ITT population with data available at baseline and any post-baseline visit.
cMOBILE used the EQ-5D-5L;18 ENHANCE used the EQ-5D-3L;28 and the pooled analysis used the ‘crosswalk’ method, developed by the EuroQol 
Group, to map the EQ-5D-5L data to the EQ-5D-3L UK value set before calculating the utility index score.29

dn = 316; number in the ITT population with data available at baseline.
en = 312; number in the ITT population with data available at baseline.
fn = 380; number in the ITT population with data available at baseline.
gn = 379; number in the ITT population with data available at baseline.
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analysis of MSWS-12, BBS, and MSIS-29 PHYS, 
baseline was defined as the mean of the screening 
and day 1 visits. For analysis of EQ-5D utility index 
and VAS, baseline was defined as day 1 only, given 
that this parameter was not measured at screening.

The primary analysis was the proportion of PwMS 
with a mean improvement in MSWS-12 score 
exceeding the predetermined threshold 
(⩾8 points) from baseline over 24 weeks (i.e. 
PwMS who met the definition of PR-fampridine 
responders for this analysis), analyzed using a 
logistic regression model with treatment group as 
the classification variable and study, baseline 
MSWS-12 score, baseline TUG speed, age, and 
screening EDSS score as covariates.

For both the MOBILE and ENHANCE studies 
for each visit, if ⩾50% of the MSWS-12 

component items were answered but ⩾1 was not 
answered, item scores from the unanswered items 
were imputed using the respondent-specific mean 
score using the scores from answered items. 
If  < 50% of the MSWS-12 component items 
were answered, then those unanswered compo-
nent items were considered missing (and there-
fore, the total score would be missing, as well) for 
that visit. For the MOBILE study, missing data 
for the MSWS-12 total score were imputed using 
the last observation carried forward (LOCF) 
approach. For the ENHANCE study, missing 
data for MSWS-12 total score were imputed 
using the Markov Chain Monte Carlo (MCMC) 
method.30,31 For the pooled analysis, missing data 
were imputed using the MCMC method. A simi-
lar analysis compared the proportion of PwMS 
with a ⩾15% mean improvement in TUG speed 
between treatment groups, and missing TUG 

Figure 1.  Study design and assessment schedule in MOBILE and ENHANCE.
BBS, Berg Balance Scale; EDSS, Expanded Disability Status Scale; HRQoL, health-related quality of life; MS, multiple sclerosis; MSIS-29 PHYS, Multiple 
Sclerosis Impact Scale physical subscale; MSWS-12, 12-item Multiple Sclerosis Walking Scale; PR, prolonged-release; TUG, Timed Up and Go.
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speed individual post-baseline scores were han-
dled as described above for MSWS-12.

A mixed model for repeated measures (MMRM) 
compared changes from baseline over 24 weeks 
between treatment groups for the MSWS-12, 
TUG speed, BBS, MSIS-29 PHYS, and the 
EQ-5D-3L utility index and VAS score. Treatment, 
visit, and treatment by visit interaction were 
included in the models as explanatory variables. 
Corresponding baseline values for each measure, 
study, and screening EDSS score were included as 
covariates in the model. The MSWS-12 model 
also adjusted for baseline TUG speed and age 
before fitting the model. For BBS and EQ-5D-3L 
endpoints, only the post-baseline assessments that 
were measured at the same study visits in both 
studies were included in the model. In MOBILE, 
the missing values of MSWS-12, BBS, MSIS-29 
PHYS, and TUG were imputed with LOCF 
approach and EQ-5D was not imputed. In 
ENHANCE, missing MSWS-12, BBS, MSIS-29 
PHYS, and TUG individual post-baseline scores 
were imputed using the multiple imputation (MI) 
method as described above; whereas for the 
EQ-5D endpoint, the data from both studies were 
first combined, and then the missing scores were 
imputed using the MMRM method.

Safety analyses were based on the safety sample 
(i.e. all participants randomized and exposed to 
study drug). Any AE with a missing onset date and 
a resolution date after the first dose of study treat-
ment was considered treatment emergent.18,20

Previous studies have demonstrated that there  
is a subgroup of PwMS who respond to 
PR-fampridine;14,15,20 and because the European 
Medicines Agency prescribing information states 
that only PwMS who respond to PR-fampridine 
should remain on treatment after a trial of 
2–4 weeks,32 we conducted analyses using the 
pooled data to evaluate each study outcome in 
people who met the criteria of a PR-fampridine 
MSWS-12 responder compared with 
PR-fampridine MSWS-12 nonresponders and 
placebo-treated participants. A PR-fampridine 
MSWS-12 responder was defined as a participant 
who received treatment with PR-fampridine and 
had a mean improvement of ⩾8 points in MSWS-
12 score from baseline over 24 weeks.19

Ad hoc sensitivity analyses were conducted with 
no adjustments for baseline covariates and also 

separate analyses with observed data only to 
understand the impact of adjustments and impu-
tation on the results. The percentages of PwMS 
with mean MSWS-12 score improvement of 
⩾8 points over 24 weeks or with a ⩾15% mean 
improvement in TUG speed were evaluated using 
a logistic regression model with treatment group 
as a classification variable without adjusting for 
baseline covariates. Missing data were imputed 
using MI methods described above. Analyses of 
mean improvement in MSWS-12 score ⩾8 points 
from baseline over 24 weeks for PR-fampridine 
versus placebo were conducted using observed 
data only.

All summaries and statistical analyses were gener-
ated using SAS® version 9.4 (SAS® Institute Inc., 
Cary, NC, USA).

Subgroup analyses
Additional efficacy analyses were performed 
in specific subgroups of participants to deter-
mine whether the treatment effects on per-
centage of PwMS with mean MSWS-12 score 
improvement of ⩾ 8 points over 24 weeks 
were heterogeneous across subgroups. The 
prespecified subgroups were stratified by age 
(⩽45 or  > 45 years), sex, body mass index, 
MS disease type, median MS duration (⩽10 
or  > 10 years), EDSS score (⩽6.0 or  > 6.0), 
median baseline MSWS-12 score [⩽69.8 
(equal to or below the median MSWS-12 
score at baseline) or  > 69.8 (greater than the 
median MSWS-12 score at baseline)], con-
comitant physiotherapy, and concomitant 
DMT use. In the pooled MOBILE and 
ENHANCE studies, concomitant DMTs 
included alemtuzumab, fingolimod, dimethyl 
fumarate, glatiramer acetate, interferon beta-
1a, interferon beta-1b, natalizumab, and teri-
flunomide. For each baseline characteristic 
subgroup, the proportion of MSWS-12 
responders was based on binomial propor-
tions and the OR and 95% CI were calculated 
using logistic regression model with treatment 
as the only predictor. The p value was calcu-
lated using a logistic regression model fitted 
with the complete data for that characteristic 
that considered the interaction effect of treat-
ment and subgroup. In the interaction test, a 
p value  < 0.05 means that the treatment effect 
of PR-fampridine was significantly different 
among the subgroups analyzed.
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Results

Participants
The ITT population for this integrated efficacy 
analysis comprised 765 participants who were ran-
domized to receive PR-fampridine (n = 383) or 
placebo (n = 382). Baseline characteristics between 
MOBILE and ENHANCE were generally similar 
between the treatment groups with respect to 
demographics (age, sex, and body mass index) and 
clinical characteristics, except that MOBILE 
enrolled more participants with secondary-pro-
gressive MS and ENHANCE enrolled more par-
ticipants with relapsing-remitting MS (Table 1).

Efficacy
Figure 2(a) shows that a greater proportion of 
PR-fampridine–treated PwMS than placebo-
treated PwMS achieved a clinically meaningful 
⩾8-point mean improvement in the MSWS-12 
over 24 weeks (44.3% versus 33.0%; p < 0.001). 
PwMS receiving PR-fampridine were more likely 
than PwMS receiving placebo to obtain a ⩾8-
point mean improvement in the MSWS-12 over 
24 weeks (OR 1.68, 95% CI 1.23–2.29; p < 0.001). 
Similar results were observed in sensitivity analy-
ses that did not include adjustment for baseline 
covariates in the model (PR-fampridine versus pla-
cebo: OR 1.62, 95% CI 1.19–2.19; p < 0.0019).

Figure 3 and Table S1 (Online Supplement) 
show the adjusted LSM change from baseline in 
MSWS-12 score at every visit up to week 24, and 
over the 24-week treatment period. The LSM 
improvements from baseline in the PR-fampridine 
group relative to the placebo group were detected 
by week 2 and sustained over 24 weeks. Overall, 
PR-fampridine was associated with an LSM 
improvement of −3.70 points in MSWS-12 score 
relative to placebo over 24 weeks of treatment 
(95% CI −5.61 to −1.79; p < 0.001). Similar 
results were seen when only observed data were 
included in the analysis (Figure S1).

A greater percentage of PR-fampridine–treated 
participants had a ⩾15% mean improvement in 
TUG speed versus placebo-treated participants 
(44.1% versus 34.5%; OR 1.54; 95% CI 1.13–
2.11; p = 0.007; Figure 2(b)). Similar results were 
observed in sensitivity analyses that did not 
include adjustment for baseline covariates in the 
model (PR-fampridine versus placebo: OR 1.50, 
95% CI 1.10–2.03; p = 0.0094). Greater LSM 
improvements from baseline in percentage 
change in TUG speed (LSM difference: 4.40, 
95% CI 0.97–7.83; p = 0.012) and BBS score 
(LSM difference: 0.62, 95% CI 0.09–1.14; 
p = 0.021) over 24 weeks were observed for 
PR-fampridine group compared with the placebo 
group (Figure 4(a) and (b)).

Figure 2.  Percentage of PwMS in the pooled MOBILE/ENHANCE ITT population with (a) mean MSWS-12 score 
improvement of ⩾8 points over 24 weeksa and (b) ⩾15% mean improvement in TUG speed (m/s).b

CI, confidence interval; EDSS, Expanded Disability Status Scale; ITT, intention-to-treat; MSWS-12, 12-item Multiple Sclerosis 
Walking Scale; OR, odds ratio; PR, prolonged-release; PwMS, people with multiple sclerosis; TUG, Timed Up and Go.
aPercentage based on binomial proportions. OR, 95% CI, and p value calculated using logistic regression model adjusted for study, 
baseline MSWS-12 score, baseline TUG speed, age, and screening EDSS score (missing data imputed using multiple imputation).
bPercentage based on binomial proportions. OR, 95% CI, and p value calculated using logistic regression model adjusted for 
study, baseline TUG speed, and screening EDSS score (missing data imputed using multiple imputation).
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Figure 3.  LSM change from baseline in MSWS-12 score over 24 weeks. Analyses were done in the pooled ITT 
population with a mixed model for repeated measures.
BID, twice daily; CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSWS-12, 12-item Multiple 
Sclerosis Walking Scale; PR-FAM, prolonged-release fampridine.
aLSM (95% CI) treatment difference for PR-FAM versus placebo over 24 weeks.

Over 24 weeks of treatment, the PR-fampridine–
treated group had significantly greater LSM 
improvements in MSIS-29 PHYS score com-
pared with the placebo group (LSM difference: 
−3.18, 95% CI −4.84 to −1.52; p < 0.001; Figure 
5). Numerical improvements from baseline over 
24 weeks were observed with PR-fampridine ver-
sus placebo on the EQ-5D-3L utility index and 
VAS scores; however, these results were not sta-
tistically significant (Figure 6(a) and (b)).

PR-fampridine MSWS-12 responder analyses
To better understand outcomes in PwMS who 
would remain on PR-fampridine over the longer 
term in real-world clinical practice, we evaluated 
each of the outcome measures in PR-fampridine 
MSWS-12 responders versus PR-fampridine 
MSWS-12 nonresponders and the placebo group. 
Compared with PR-fampridine MSWS-12 nonre-
sponders and placebo-treated participants, 
PR-fampridine MSWS-12 responders demon-
strated greater LSM improvements across all effi-
cacy outcomes over 24 weeks. LSM improvement 

in MSWS-12 score from baseline over 24 weeks 
was −15.95 points versus placebo and −22.08 points 
versus PR-fampridine nonresponders (Figure 7). 
Similar results were also observed when only 
observed data were included in the analysis (Figure 
S2). The percentage of PR-fampridine MSWS-12 
responders with a ⩾15% mean improvement in 
TUG speed was 53.9% compared with 36.3% 
among PR-fampridine nonresponders (OR 2.33; 
95% CI 1.50–3.61; p < 0.001) and 34.5% among 
placebo-treated PwMS (OR 2.46; 95% CI 1.66–
3.65; p < 0.001). PR-fampridine MSWS-12 
responders demonstrated greater LSM improve-
ments from baseline in TUG speed, BBS score, 
MSIS-29 PHYS score, and EQ-5D-3L utility 
index and VAS scores versus PR-fampridine 
MSWS-12 nonresponders and placebo based on 
LSM 95% CIs that did not include zero (Figures 
8–10, Tables S2–S6). Differences between 
responders and nonresponders in MSWS-12, 
TUG, BBS, and MSIS-29 PHYS outcomes were 
evident by week 2 and in the EQ-5D-3L utility 
index by the first assessment at week 4 (Figures 8–
10). PR-fampridine MSWS-12 nonresponders and 
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Figure 4.  LSM change from baseline in percentage change in TUG speed (a) and BBS scoreb (b) over 24 weeks. 
Analyses were done in the pooled ITT population with a mixed model for repeated measures.
BBS, Berg Balance Scale; BID, twice daily; CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; PR-
FAM, prolonged-release fampridine; TUG, Timed Up and Go.
aLSM (95% CI) treatment difference for PR-FAM versus placebo over 24 weeks.
bAnalysis includes only those visits that were common between the MOBILE ENHANCE studies.
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placebo-treated participants had similar LSM 
changes from baseline in TUG speed and BBS 
score over 24 weeks (Tables S2 and S3). However, 
PR-fampridine MSWS-12 nonresponders had 
LSM worsening from baseline over 24 weeks in 
MSWS-12 and MSIS-29 PHYS scores, while the 
placebo group demonstrated some improvement 
(Tables S1 and S4). Both the PR-fampridine 
MSWS-12 nonresponders and placebo groups 
worsened from baseline in EQ-5D-3L utility index 
by week 24, with greater worsening occurring in 
nonresponders (Figure 10(a); Table S5). 
PR-fampridine MSWS-12 nonresponders had a 
small improvement from baseline in EQ-5D-3L 
VAS score over 24 weeks, although not as much as 
in placebo patients (Table S6).

Safety
Overall, there was no marked difference in AEs, seri-
ous AEs, or AEs leading to treatment discontinua-
tion or study withdrawal between the PR-fampridine 
MSWS-12 responders, PR-fampridine MSWS-12 
nonresponders, and placebo-treated subgroups 

(Table 2). Treatment-emergent AEs were slightly 
more common in MSWS-12 responders (22%) than 
MSWS-12 nonresponders (15%) or placebo (14%). 
Urinary tract infections were the most common 
treatment-emergent AE by MedDRA PT in all three 
groups, MSWS-12 nonresponders (14%), MSWS-
12 responders (9%), and placebo (11%). There 
were two deaths reported, one each in the MSWS-
12 responder and placebo groups. Both deaths were 
considered unrelated to study treatment (coronary 
artery stenosis and acute myocardial infarction) and 
occurred after the participant had completed study 
treatment but before completing the 2-week post-
treatment follow-up.

Subgroup analyses
Subgroup analyses were performed to evaluate 
whether there was a differential response to 
PR-fampridine on MSWS-12 response in sub-
groups of PwMS based on demographic variables 
and clinical characteristics, including concomi-
tant physiotherapy or DMT use. The subgroups 
and p values for the interaction test for each 

Figure 5.  LSM change from baseline in MSIS-29 PHYS score over 24 weeks. Analyses were done in the pooled 
ITT population with a mixed model for repeated measures.
BID, twice daily; CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSIS-29 PHYS, Multiple Sclerosis 
Impact Scale physical subscale; PR-FAM, prolonged-release fampridine.
aLSM (95% CI) treatment difference for PR-FAM versus placebo over 24 weeks.
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Figure 6.  LSM change from baseline in EQ-5D-3L utility index scoreb (a) and EQ-5D-3L VAS scoreb (b) and 
score over 24 weeks. Analyses were done in the pooled ITT population with a mixed model for repeated 
measures.
BID, twice daily; CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; PR-FAM, prolonged-release 
fampridine; VAS, visual analogue scale.
aLSM (95% CI) treatment difference for PR-FAM versus placebo over 24 weeks.
bAnalysis includes only those visits that were common between the MOBILE ENHANCE studies.
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subgroup are shown in Figure 11. There was no 
significant interaction between the treatment 
effect and any of the subgroup variables evalu-
ated. This indicates there was no apparent heter-
ogeneity of effect of PR-fampridine across 
demographic and baseline clinical characteristics 
variables tested. Furthermore, the effect of 
PR-fampridine on MSWS-12 response was not 
significantly different in patients who did and did 
not receive concomitant physiotherapy or con-
comitant DMTs.

Discussion
This integrated analysis of MOBILE and 
ENHANCE provides a more robust estimate of 
the AEs and benefits of PR-fampridine on self-
reported walking, objectively measured mobility 
and balance, self-reported physical impact of MS, 
and quality of life. The pooled analysis included 
more than 380 PwMS per treatment group with a 

range of MS subtypes. At 765 patients, this is the 
largest randomized controlled data set ever ana-
lyzed with PR-fampridine to our knowledge. The 
results confirm the findings from related work.33

Consistent with subgroup analyses of the pivotal 
studies of PR-fampridine that used an objective 
definition of response to PR-fampridine based on 
the T25FW,33 data from the current subgroup 
analysis using improvement in the self-reported 
MSWS-12 as the basis for the definition of 
response confirm that the PR-fampridine treat-
ment effects were not significantly different in the 
subgroups evaluated. In addition, these analyses 
show that PR-fampridine is effective in the pres-
ence or absence of concomitant DMTs and 
expands the range of DMTs evaluated beyond that 
in pooled analysis of the pivotal studies when only 
a limited number of DMTs were available.33 Based 
on these results, we would expect consistent ben-
efits for PR-fampridine across a broad range of 

Figure 7.  LSM change from baseline in MSWS-12 score over 24 weeks in PR-fampridine MSWS-12 
responders, PR-fampridine MSWS-12 nonresponders, and placebo-treated people. Analyses were done in the 
pooled ITT population with a mixed model for repeated measures.
CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSWS-12, 12-item Multiple Sclerosis Walking 
Scale; PR-FAM, prolonged-release fampridine.
aLSM (95% CI) treatment difference for PR-FAM responders versus placebo over 24 weeks.
bLSM (95% CI) treatment difference for PR-FAM responders versus PR-FAM nonresponders over 24 weeks.
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Figure 8.  LSM change from baseline in percentage change in TUG speed (a), BBS score (b)c over 24 weeks in 
PR-fampridine MSWS-12 responders, PR-fampridine MSWS-12 nonresponders, and placebo-treated people. 
Analyses were done in the pooled ITT population with a mixed model for repeated measures.
BBS, Berg Balance Scale; CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSWS-12, 12-item 
Multiple Sclerosis Walking Scale; PR-FAM, prolonged-release fampridine; TUG, Timed Up and Go.
aLSM (95% CI) treatment difference for PR-FAM responders versus placebo over 24 weeks.
bLSM (95% CI) treatment difference for PR-FAM responders versus PR-FAM nonresponders over 24 weeks.
cAnalysis includes only those visits that were common between the MOBILE ENHANCE studies.
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Table 2.  Adverse events.

AE, n (%)

  PR-fampridine 10 mg BID
Nonresponder
n = 214

PR-fampridine 10 mg BID
Responder
n = 170

Placebo
n = 383

Any AE 147 (69) 111 (65) 239 (62)

Any severe AEa 13 (6) 3 (2) 12 (3)

Any treatment-related AEb 33 (15) 38 (22) 52 (14)

Serious AEc 16 (7) 11 (6) 26 (7)

Serious AE in >1 participant by MedDRA PTc

  MS relapse 12 (6) 4 (2) 11 (3)

  Fall 0 2 (1) 2 (<1)

Any treatment-related serious AEb,c 0 0 2 (<1)

AE leading to dose interruption 13 (6) 11 (6) 15 (4)

AE leading to treatment discontinuation 12 (6) 9 (5) 23 (6)

AE leading to study withdrawal 12 (6) 10 (6) 24 (6)

Deathd 0 1 (<1) 1 (<1)

Most common treatment-emergent AE by MedDRA SOC (⩾5% in any treatment group)e

  Infections and infestations 74 (35) 48 (28) 113 (30)

  Nervous system disorders 62 (29) 43 (25) 81 (21)

  Musculoskeletal and connective tissue disorders 38 (18) 31 (18) 57 (15)

  Gastrointestinal disorders 26 (12) 24 (14) 34 (9)

 � General disorders and administration site 
conditions

23 (11) 22 (13) 46 (12)

  Injury, poisoning, and procedural complications 22 (10) 18 (11) 39 (10)

  Psychiatric disorders 9 (4) 18 (11) 13 (3)

  Renal and urinary disorders 8 (4) 16 (9) 8 (2)

  Investigations 19 (9) 14 (8) 25 (7)

  Skin and subcutaneous tissue disorders 13 (6) 14 (8) 13 (3)

  Respiratory, thoracic, and mediastinal disorders 11 (5) 8 (5) 13 (3)

Most common treatment-emergent AE by MedDRA PT (⩾5% in any treatment group)e

  Urinary tract infection 31 (14) 16 (9) 42 (11)

  Fall 14 (7) 14 (8) 27 (7)

  MS relapse 23 (11) 14 (8) 36 (9)

(Continued)
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AE, n (%)

  PR-fampridine 10 mg BID
Nonresponder
n = 214

PR-fampridine 10 mg BID
Responder
n = 170

Placebo
n = 383

  Nasopharyngitis 14 (7) 12 (7) 27 (7)

  Back pain 11 (5) 11 (6) 14 (4)

  Insomnia 4 (2) 11 (6) 3 (<1)

  Upper respiratory tract infection 7 (3) 9 (5) 10 (3)

  Headache 12 (6) 8 (5) 20 (5)

Treatment-emergent AEs of special interest by MedDRA PT (⩾1% in any treatment group)c

  Urinary tract infections 41 (19) 28 (16) 49 (13)

    Urinary tract infection 31 (14) 16 (9) 42 (11)

    Micturition urgency 1 (<1) 4 (2) 0

    Dysuria 2 (<1) 2 (1) 1 (<1)

    Pollakiuria 0 2 (1) 0

    Proteinuria 1 (<1) 2 (1) 1 (<1)

    Urinary retention 0 2 (1) 0

    Cystitis 4 (2) 1 (<1) 2 (<1)

  Cardiovascular disorders 2 (<1) 4 (2) 2 (<1)

    Palpitations 2 (<1) 2 (1) 1 (<1)

    Tachycardia 0 2 (1) 0

  Serious hypersensitivity 13 (6) 16 (9) 14 (4)

    Rash 5 (2) 5 (3) 4 (1)

    Pruritus 1 (<1) 3 (2) 1 (<1)

    Erythema 0 2 (1) 0

    Seasonal Allergy 0 2 (1) 1 (<1)

AE, adverse event; BID, twice daily; MedDRA, Medical Dictionary of Regulatory Activities; MS, multiple sclerosis; PR, prolonged-release; PT, 
Preferred Term; SOC, system organ class.
aSevere AEs were defined as symptoms causing severe discomfort, incapacitation, or significant impact on daily life.
bInvestigators assessed whether the AE was related to study drug.
cA serious AE was any untoward medical occurrence that resulted in death/risk of death, hospitalization/prolonged hospitalization, persistent or 
significant disability/incapacity, or resulted in a congenital anomaly/birth defect.
dBoth deaths were considered unrelated to study treatment (coronary artery stenosis and acute myocardial infarction) and occurred after the 
participant had completed study treatment but before completing the 2-week post-treatment follow-up.
eTreatment-emergent AEs were defined as AEs that started on or after the first dose of study drug, or pre-existing conditions that worsened in 
severity after the first dose of study drug; a participant was only counted once within each PT.

Table 2.  (Continued)
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PwMS, including those receiving concomitant 
therapies, such as physiotherapy or DMTs. 
Subgroup analyses based on two different defini-
tions of response, one objective (Timed-walk 
responder)33 and the other subjective (MSWS-12 
responder), indicate that PR-fampridine has a con-
sistent effect across a broad range of PwMS.

As in ENHANCE and MOBILE,18,20 the pooled 
PR-fampridine group had significantly higher 
proportions of PwMS with clinically meaningful 
improvements in MSWS-12 and TUG speed 
compared with the placebo group over 24 weeks. 
In addition, similar to the individual studies,18,20 
significant differences in favor of PR-fampridine 
over placebo regarding LSM improvements in 
MSWS-12 score, TUG speed, and MSIS-29 
PHYS over 24 weeks of treatment were detected, 
with improvements evident by week 2 and sus-
tained over 24 weeks. Numerical improvements 
that were not statistically significant were observed 
in EQ-5D-3L utility index and VAS scores.

LSM improvements from baseline in BBS score 
were significantly greater in the PR-fampridine-
treated group versus the placebo group over 
24 weeks. In MOBILE,18 PR-fampridine resulted 
in greater improvements from baseline in BBS 
score compared with placebo (during the 24-week 
treatment period). However, due to the explora-
tory nature of MOBILE, formal statistical testing 
between treatment groups was not conducted for 
this endpoint.18 In ENHANCE, the improve-
ment in BBS observed with PR-fampridine versus 
placebo did not reach statistical significance.20 
One of the key advantages of this integrated 
pooled analysis is that sample size is increased, 
providing greater power in the evaluation of treat-
ment differences.

The prespecified analyses in the original MOBILE 
and ENHANCE studies included adjustments 
for baseline covariates to control for potential 
imbalances in the treatment groups and for impu-
tation of missing data. The primary analyses of 

Figure 9.  LSM change from baseline in MSIS-29 PHYS score over 24 weeks in PR-fampridine MSWS-12 
responders, PR-fampridine MSWS-12 nonresponders, and placebo-treated people. Analyses were done in the 
pooled ITT population with a mixed model for repeated measures.
CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSIS-29 PHYS, Multiple Sclerosis Impact Scale 
physical subscale; MSWS-12, 12-item Multiple Sclerosis Walking Scale; PR-FAM, prolonged-release fampridine.
aLSM (95% CI) treatment difference for PR-FAM responders versus placebo over 24 weeks.
bLSM (95% CI) treatment difference for PR-FAM responders versus PR-FAM nonresponders over 24 weeks.
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Figure 10.  LSM change from baseline in EQ-5D-3L utility index scorec (a) and EQ-5D-3L VAS scorec (b) over 24 
weeks in PR-fampridine MSWS-12 responders, PR-fampridine MSWS-12 nonresponders, and placebo-treated 
people. Analyses were done in the pooled ITT population with a mixed model for repeated measures.
CI, confidence interval; ITT, intention-to-treat; LSM, least-squares mean; MSWS-12, 12-item Multiple Sclerosis Walking 
Scale; PR-FAM, prolonged-release fampridine.
aLSM (95% CI) treatment difference for PR-FAM responders versus placebo over 24 weeks.
bLSM (95% CI) treatment difference for PR-FAM responders versus PR-FAM nonresponders over 24 weeks.
cAnalysis includes only those visits that were common between the MOBILE ENHANCE studies.

https://journals.sagepub.com/home/tan


Therapeutic Advances in Neurological Disorders 15

18	 journals.sagepub.com/home/tan

the MOBILE-ENHANCE pooled data were con-
ducted using analytical models with adjustments 
for covariates and imputation to remain faithful 
to the prespecified analyses in the protocol. 
Statistical models that adjust for covariates and 
imputation for missing data are the primary anal-
yses in the protocol based on requests from regu-
latory authorities. However, to understand the 
impact of adjusting for covariates or imputing 
data, we conduced sensitivity analyses without 
adjustments and with observed data only. These 
sensitivity analyses yielded ORs and significant 
treatment differences that were similar to the pre-
specified analyses, indicating the data were not 
imbalanced and imputation of data did not influ-
ence the results.

It is important to consider these results within the 
context of the potential limitations of the outcomes 
measures to detect change in the populations of 
MOBILE and ENHANCE. An examination of 
BBS measurement performance using MOBILE 
data suggested that the BBS has limited ability to 
detect change, thus potentially underestimating the 
impact of PR-fampridine on balance in MOBILE 
and ENHANCE.20,34 Despite these limitations, the 
increased statistical power of the pooled analysis 
confirmed the benefits on PR-fampridine on clini-
cian-reported static and dynamic balance.

The magnitude of improvement was consistently 
greater with PR-fampridine, although some 
improvements were observed in the placebo 

Figure 11.  Subgroup analyses based on demographic and clinical characteristics at baseline.
BMI, body mass index; CI, confidence interval; DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; MS, multiple sclerosis; 
MSWS-12,12-item Multiple Sclerosis Walking Scale; OR, odds ratio; PPMS, primary-progressive multiple sclerosis; PR, prolonged-release; PRMS, 
primary-relapsing multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; SPMS, secondary-progressive multiple sclerosis.
aIn the interaction test, a p value <0.05 means that the treatment effect of PR-fampridine was significantly different among the subgroups analyzed.
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group on a range of efficacy measures. The high 
placebo response rate in the pooled analysis is 
likely a result of the inherently greater variability 
associated with self-reported measures. In these 
studies, the definition of a responder was based 
on a magnitude of change in a self-reported meas-
ure with response options that are subject to indi-
vidual interpretation. In the pivotal clinical 
studies of PR-fampridine, the definition of con-
sistent timed-walk responder status was inde-
pendent of the magnitude of change on the 
T25FW.14,15 Individuals participating in clinical 
trials have considerable expectations that could 
influence how they respond on subjective meas-
ures and can lead to greater variability than would 
be observed with an objective measure.35 
PR-fampridine nonresponders behave similar to 
placebo-treated PwMS on the objective outcome 
measures, but show worse outcomes over time 
than placebo on the self-reported measures, 
which may be a result of selection bias in the 
responder analyses or because of inherently higher 
variability in subjective measures.

The use of a mean improvement of ⩾8 points in 
MSWS-12 score to define a responder was sup-
ported by marked benefits in TUG speed, BBS, 
and MSIS-29 PHYS, and EQ-5D-3L utility index 
and VAS among PR-fampridine MSWS-12 
responders compared with PR-fampridine MSWS-
12 nonresponders and placebo-treated partici-
pants. Differences between PR-fampridine 
MSWS-12 responders and nonresponders were 
evident by week 2 and were sustained over 24 weeks. 
As would be expected, greater benefits on MSWS-
12 scores were observed in PR-fampridine MSWS-
12 responders than PR-fampridine MSWS-12 
nonresponders or the placebo group.

PR-fampridine MSWS-12 nonresponders and 
placebo showed similar results from baseline over 
24 weeks in the objective assessments – TUG and 
BBS tests (Tables S2 and S3). Conversely, these 
two groups showed different results in the subjec-
tive assessments – MSWS-12 and MSIS-29 PHYS 
scores – where nonresponders showed a worsen-
ing result but the placebo group demonstrated 
some improvement (Tables S1 and S4). We fur-
ther examined if these findings could be due to a 
difference in AEs; we found no marked difference 
between the PR-fampridine MSWS-12 respond-
ers, nonresponders, or placebo-treated subgroups 
for AEs, serious AEs, or AEs leading to treatment 
discontinuation or study withdrawal.

A key strength of this analysis was the robustness 
of the efficacy data, which were collected from 
two nearly identical, double-blind, randomized, 
placebo-controlled clinical trials; this allowed for 
the analyses to explore the effect of PR-fampridine 
across a range of patient subgroups. The MSWS-
12, TUG, and MSIS-12 were assessed at the 
same time points in each study, and temporal 
BBS and EQ-5D-3L data were reported only 
when there was overlap between MOBILE and 
ENHANCE.

This was a post hoc pooled analysis that was con-
firmatory because the previous studies showed 
similar results; however, by pooling the data of 
the individual studies the sample size increased, 
making the data set more robust and therefore 
allowed us to explore the effect of PR-fampridine 
in subgroups of PwMS which was not feasible in 
the individual studies due to lower numbers. The 
larger sample size is important given the diversity 
of the MS disease in this patient population, as 
suggested by EDSS scores ranging from 4.0 to 
7.0. Since EDSS ⩾6 indicates patients are likely 
in a progressive phase with different pathophysi-
ology, it may be of benefit for the treating physi-
cians to know if PR-fampridine is expected to 
have the same magnitude of effect in a patient 
with an EDSS score of 4 compared with a patient 
with an EDSS score of 6.5. This larger sample 
size allowed a subgroup analysis of this question, 
demonstrating that PR-fampridine seems to work 
equally well in most of these subgroups.

Specifically, there were no significant differences 
in treatment effect based on EDSS score ⩽6.0 
and  > 6.0 and more participants had EDSS 
scores ⩽6.0, so the results may be generalizable 
to the indicated population. The treatment effects 
of PR-fampridine beyond 24 weeks on the out-
comes assessed in this pooled analysis could not 
be determined. One of the biases of responder 
analyses is that PwMS who respond on one meas-
ure are more likely to show a positive response on 
other outcome measures.

The EQ-5D self-reported questionnaire includes 
the EQ-5D descriptive system, which comprises 
five dimensions of health: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/depres-
sion. However, in EQ-5D-3L, each dimension of 
the EQ-5D descriptive system will have three lev-
els of potential functioning, while in EQ-5D-5L, it 
will have five levels. Through the crosswalk 
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method, the EQ-5D-5L data were mapped into 
the EQ-5D-3L data, and then the mapped data 
were used to calculate the EQ-5D utility index 
score.29 This mapping method ensures that each 
unique health state measured by EQ-5D-5L will 
have a corresponding health state measured by 
EQ-5D-3L. Both the EQ-5D-3L and EQ-5D-5L 
are appropriate for use in a wide range of popula-
tions; however, the EQ-5D-5L yields more precise 
and sensitive measurement of health status.36,37 
Limitations of the mapping approach are that it 
results in a more narrow range of index values, 
which can result in an artificial floor effect on the 
resulting values, and that different translations of 
the EQ-5D-5L descriptive system might be sub-
ject to cultural interpretation that can influence 
the crosswalk when mapped to EQ-5D-3L value 
sets.29 Because the EQ-5D is not a disease-specific 
measure, it may not appropriately capture all 
changes in quality of life in PwMS treated with 
PR-fampridine. In addition, the EQ-5D-3L may 
not be sensitive enough to discern the impact of 
walking changes in PwMS with mobility impair-
ments treated with PR-fampridine.

Results from the MOBILE-ENHANCE pooled 
analyses augment the available evidence that 
demonstrate positive effects of PR-fampridine on 
objectively measured walking speed, self-assessed 
walking ability, functional mobility, and quality of 
life.38 Notably, in the pooled analyses there was a 
significant treatment effect of PR-fampridine on 
improvement in balance as measured by the BBS, 
which supports the numerical improvements 
observed in the ENHANCE cohort alone.20 The 
effects of PR-fampridine have been studied on 
other functional domains with mixed results.38 
Assessments in MOBILE and ENHANCE did 
not evaluate long-term walking capacity or the 
contributions of fatigue from MS on walking 
capacity. Some studies have reported improve-
ments in fatigue with PR-fampridine treat-
ment.39–41 It would be interesting to evaluate 
whether reductions in fatigue from PR-fampridine 
impact long-term walking capacity. There is a 
need for randomized controlled studies with cog-
nitive, emotional, and speech measures powered 
as primary endpoints to more confidently evalu-
ate the impact of PR-fampridine on these 
domains. Definitions of response based on other 
functional outcomes would allow us to under-
stand whether the definitions of response based 
on objective or self-perceived walking criteria are 
too narrow to detect patients who could be 

benefiting in other ways from PR-fampridine 
treatment.38

Conclusion
Results of this integrated analysis provide a more 
robust estimate of the effects of PR-fampridine on 
self-perceived walking ability, dynamic and static 
balance, self-reported physical impact of MS, qual-
ity of life, and AEs over 24 weeks across a broad 
range of PwMS, including those with progressive 
MS. Use of a prospectively defined MSWS-12 
responder analysis is supported by the substantial 
benefit observed across all ambulatory outcome 
measures, which was accompanied by improve-
ments in disease-specific and generic measures of 
health states. The effects of PR-fampridine versus 
placebo were not different in the subgroups ana-
lyzed based on demographic and clinical character-
istics, which indicates that PR-fampridine is 
effective across a broad range of PwMS, including 
in those who are receiving concomitant treatment 
with DMTs and/or physiotherapy.
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