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Introduction: ‘No evidence of disease activity’ (NEDA) is increasingly used as a treatment target with disease-
modifying drugs for relapsing multiple sclerosis.
Methods: This post-hoc analysis of the randomised EVIDENCE trial compared interferon beta-1a injected subcu-
taneously three times weekly (IFN β-1a SC tiw) with interferon β-1a injected intramuscularly once weekly (IFN
β-1a IM qw) on NEDA and clinical activity-free (CAF) status. The influence of the frequency of magnetic reso-
nance imaging (MRI) scanning on NEDA and the effect of baseline T1 gadolinium-enhancing (Gd+) lesions on
NEDA and CAF were also investigated.
Results: More patients in the IFN β-1a SC tiw group achieved NEDA compared with the IFN β-1a IM qw group,
although rates were lower when monthly MRI scans through 24 weeks were included (35.0% vs. 21.6%, respec-
tively; p b 0.001) versus the 24-week scan alone (59.5% vs. 41.2%; p b 0.001). Absence of baseline Gd+ lesions
predictedNEDA throughWeek72 in the IFNβ-1a IMqwgroup (p=0.022), andCAF throughWeek48 in patients
receiving IFN β-1a SC tiw (p = 0.024).
Conclusions: IFNβ-1a SC tiwwas associatedwith significantly higher rate of NEDA status comparedwith IFNβ-1a
IM qw. Baseline Gd+ lesions augured less frequent CAF or NEDA status. Inclusion of moreMRI scans in the anal-
ysis reduced rates of NEDA status.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

The increasing number and different mechanisms of action of dis-
ease-modifying drugs (DMDs) for relapsing forms of multiple sclerosis
(MS) has prompted the desire to raise the standard for clinical success
to a comprehensive assessment. Clinical trials evaluating DMDs typical-
ly use primary endpoints of clinical disease activity, such as relapse rate
or time to confirmed disabilityworsening as discrete assessments [1–3].
However, low relapse rates and the slowly developing disability in
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relapsing MS means clinical endpoints must be studied over prolonged
periods or in very large numbers of patients to demonstrate statistical
significance [4]. Themost appropriate clinical endpointsmaynot always
be apparent; for example, short-term increases in Expanded Disability
Status Scale (EDSS) scores, as commonly measured in clinical trials,
may not correlatewith the long-termworsening of disability [5]. Results
of these individual endpoints may be imperfectly translated to clinical
practice, where endpoints may be considered in combination (e.g. re-
lapsewith newmagnetic resonance imaging [MRI] activity and a change
in EDSS).

No evidence of disease activity (NEDA) is a compositemeasure ofMS
treatment that includes freedom from clinical and MRI disease activity
[6]. Since the concept was introduced, NEDA has been applied to evalu-
ate relapsing MS treatment in recent trials of cladribine tablets [7],
natalizumab [8], alemtuzumab [9], peginterferon β-1a [10], and
fingolimod [11,12]. Placebo-controlled analyses demonstrated signifi-
cant benefits of DMDs on the proportion of patients achieving NEDA
comparedwith placebo,which could provide a treat-to-target approach
in MS care [7,8]. Additionally, post-hoc analyses of the CLARITY
(CLAdRIbine Tablets for treating MS orallY) trial showed significant
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benefit after 24 weeks for cladribine tablets versus placebo in the pro-
portion of patients with NEDA, suggesting that NEDAmay be a sensitive
measure of disease activity [7]. NEDA status is influenced by the fre-
quency of detection of new events, particularly highly sensitive MRI
data; thus, a potential pitfall of using NEDA to evaluate DMDs or com-
pare results across trials might be the non-standardised frequency of
MRI assessments [6].

This paper presents post-hoc analyses of a head-to-head comparison
of interferon beta-1a (IFN β-1a) 44 μg subcutaneously (SC) three times
weekly (tiw) versus IFN β-1a 30 μg intramuscularly (IM) once weekly
(qw) in patients with relapsing–remitting MS (RRMS), the EVIDENCE
(EVidence of Interferon Dose-response: European–North American
Comparative Efficacy) study [3]. In previously reported results, IFN β-
1a 44 μg SC tiw was significantly more effective than IFN β-1a 30 μg
IM qw on relapse measures and MRI outcomes when examined as dis-
tinct outcomes, and these benefits were sustained over at least
16 months [3,13]. The post-hoc analyses reported here evaluated: 1)
the effects of including varying numbers of MRI scans on the propor-
tions of patientswho achieve NEDA status; 2) the proportion of patients
who achieved NEDA status through 24weeks and beyond and 3) the re-
lationship of baseline MRI characteristics with treatment effects of IFNs
on NEDA.

2. Methods

2.1. Study design

EVIDENCE was a randomised controlled trial involving 677 IFN-
naïve patients with RRMS, with baseline EDSS scores of 0–5.5 and at
least two MS relapses within the 2 years prior to enrolment [3]. During
the initial comparative phase, patients were randomised to IFN β-1a 44
μg SC tiw or IFN β-1a 30 μg IM qw until the final patient completed
48weeks (Supplementary Fig. 1) [13]. Patients then entered a transition
phase, duringwhich all patients received IFN β-1a 44 μg SC tiw for up to
45 weeks, or discontinued the study [14]. All patients provided written
consent to participate in the study, and the study was approved by all
applicable institutional review boards.

Patients returned to the study centre for scheduled follow-up every
4 weeks up to 24 weeks, and every 12 weeks thereafter. Full neurolog-
ical and EDSS score assessments occurred every 3months by physicians
blinded to treatment (patients and treating physicians were not
blinded) [3,13–15]. Relapses were assessed at every clinical visit.
Fig. 1. Proportions of patients achieving CAFa and MRI activity-freeb endpoints through 24, 48
(increase of ≥1.0 point in EDSS score from baseline sustained for ≥12 weeks). bThrough 24 we
through 24 weeks (six scans); through 48 and 72 weeks, defined as no active (new/enlarging
clinical activity-free; CUA, combined unique active; EDSS, Expanded Disability Status Scale
magnetic resonance imaging; qw, once weekly; SC, subcutaneously; tiw, three times weekly.
Patients were also contacted monthly to determine whether they had
experienced symptoms suggesting a relapse, and were asked to inform
the centre within 48 h of the onset of a possible relapse to determine
whether they should come to the centre for evaluation. Relapses were
defined as the appearance of a new symptom or worsening of an old
symptom, accompanied by appropriate objective findings on neurolog-
ical examination that lasted at least 24 h in the absence of fever and pre-
ceded by at least 30 days of clinical stability or improvement [14]. The
primary study outcome was the proportion of patients free from re-
lapses at 24 weeks.

Proton density T2-weighted MRI scans and pre- and post-gadolini-
um (Gd) T1-weighted scans were performed on study Day 1 and
every 4 weeks thereafter through 24 weeks. In addition, T2-weighted
scanswere performed atWeeks 48 and 72 [3,14]. The primaryMRI end-
point during the randomised phase was the number of combined
unique active (CUA) lesions per patient per scan, defined as an active le-
sion on T1 post-Gd or T2 sequences, or both, avoiding double counting,
as reported previously [3]. Additional MRI endpoints included the num-
ber of Gd-enhancing (Gd+) T1 and T2 lesions per patient per scan, the
proportion of active scans (Gd+ T1, T2 and CUA) per patient and the
proportion of patients with an active scan (Gd+ T1, new/enlarging T2
and CUA) during the randomised period [3,14]. All MRI scans were
analysed at a central reading facility by neuroradiologists who were
blinded to study treatment [14].
2.2. Analyses of MRI and clinical outcomes

Post-hoc analyses examined the effect of IFN β-1a 44 μg SC tiw, com-
paredwith IFNβ-1a 30 μg IMqw, on changes in the number of active T2
and Gd+ lesions per patient per scan from baseline to 4, 8, 12, 16, 20
and 24weeks. In addition, numbers and proportions of patients achiev-
ing clinical activity-free (CAF) status, defined as no relapses and no
worsening of 12-week confirmed disability (increase of ≥1.0 point in
EDSS score from baseline sustained for ≥12 weeks) through 24, 48
and 72 weeks were determined. MRI activity-free status was assessed
through 24 weeks and was defined as no new or enlarging T2 or Gd+
lesions on six MRI scans through 24 weeks. Because only T2 scans
were performed at 48 and 72 weeks, a second measure of MRI activi-
ty-free status,MRI-T2 activity-free status, was used at these timepoints;
this was defined as no new or enlarging T2 lesions on all T2 MRI scans
through the relevant time point.
and 72 weeks. aDefined as no relapses and no confirmed 12-week disability worsening
eks, defined as no T1 Gd+ lesions or active (new/enlarging) T2 lesions on monthly scans
) T2 lesions through that time point (48 weeks, seven scans; 72 weeks, eight scans). CAF,
; Gd+, gadolinium-enhancing; IFN β-1a, interferon beta-1a; IM, intramuscularly; MRI,
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Between-treatment differences in patients achieving NEDA status
(defined as CAF and MRI activity-free status through 24 weeks) and
NEDA-T2 status (defined as CAF and MRI-T2 activity-free status
through 48 and 72 weeks) were also determined. To examine the ef-
fect of the frequency of MRI scans on NEDA, additional analyses
assessed the following: NEDA at 24 weeks using T2 and Gd+ results
from the 24-week scan only, and NEDA through 24 weeks using all
monthly T2 scans but Gd+ results from the 24-week scan only
(Fig. 1). Additional post-hoc analyses investigated the predictive
value of Gd+ lesions at baseline on NEDA-T2 outcomes through 48
and 72 weeks. Between-treatment differences in NEDA and NEDA-
T2 endpoints were investigated in subgroup analyses according to
age (b40 vs. ≥40 years), sex, time since onset of MS (≤4 vs.
N4 years), previous use of MS treatment within 12 months of study
Day 1, higher disease activity (defined as ≥2 relapses in the previous
year and ≥1 Gd+ lesion at study entry) or baseline EDSS scores (≤
median [2.0] vs. Nmedian).
Table 1
Baseline demographic and disease characteristics.

IFN β-1a 44 μg
SC tiw
(n = 339)

IFN β-1a 30 μg
IM qw
(n = 337)a

Age (years), mean (range) 38.3 (18–55) 37.4 (18–55)
Sex, n (%)

Male
Female

85 (25.1)
254 (74.9)

86 (25.5)
251 (74.5)

Race, n (%)
White
Black
Asian
Other

320 (94.4)
13 (3.8)
0 (0)
6 (1.8)

309 (91.7)
23 (6.8)
1 (0.3)
4 (1.2)

Baseline EDSS score, mean ± SD 2.34 ± 1.16 2.35 ± 1.17
Time since MS onset (years), mean (range)

6.36 (0.3–37.4) 6.51 (0.2–34.4)
Time since most recent relapse (months),
mean (range) 5.2 (0.1–21.8) 5.0 (1.1–18.9)

Number of relapses within previous 24
months, mean (range)

2.7 (1.0–8.0) 2.6 (1.0–6.0)

Treatment for MS within 12 months of study
Day 1, n (%)
Yes
No

167 (49.3)
172 (50.7)

153 (45.4)
184 (54.6)

Number of Gd+ lesions at baselineb

Mean ± SD
Median (Q1, Q3) 2.0 ± 4.3

0.0 (0.0, 2.0)
2.7 ± 7.2
0.0 (0.0, 2.0)

p = 0.459c

Number of new or enlarging T2 lesions at
baselineb

Mean ± SD
Median (Q1, Q3)

1.2 ± 2.7
0.0 (0.0, 1.0)

1.2 ± 2.5
0.0 (0.0, 1.0)

p = 0.856c

Number of CUA lesionsb,d at baseline
Mean ± SD
Median (Q1, Q3) 2.4 ± 4.8

1.0 (0.0, 3.0)
3.0 ± 7.4
1.0 (0.0, 3.0)

p = 0.926c

CUA, combined unique active; EDSS, Expanded Disability Status Scale; Gd+, gadolinium-
enhancing; IFN β-1a, interferon beta-1a; IM, intramuscularly; MS, multiple sclerosis; Q,
quartile; qw, once weekly; SC, subcutaneously; SD, standard deviation; tiw, three times
weekly.

a Excludes one patient from the intent-to-treat population who was randomised to IFN
β-1a 30 μg IM qw but was not treated.

b Based on data from 309 and 305 subjects in the IFN β-1a 44 μg SC tiw and IFN β-1a 30
μg IM qw groups, respectively.

c p valuewas estimated using a non-parametric analysis of covariancemodel on ranked
data with effects for treatment group.

d A CUA lesion was defined as a Gd+ lesion, or new or enlarging T2 lesion, avoiding
double counting.
2.3. Statistical methods

Analyses of CAF rates used the intent-to-treat (ITT) population,
which consisted of all randomised patients. MRI outcomes were per-
formed in the MRI ITT population, which included all randomised pa-
tients except those from two centres (27 patients) who were granted
a priori exemption from performing MRI scans. Between-group differ-
ences in the numbers of CUA lesions at baseline were analysed using a
non-parametric analysis of covariance (ANCOVA) model on ranked
data, with effects for treatment group. Between-group differences in
the mean number of Gd+ or active T2 lesions per patient per scan at
baseline were analysed using similar ANCOVA models; differences at
subsequent time points were analysed by means of a negative binomial
model with treatment and baseline number of lesions as covariates and
log number of scans as an offset variable.

Between-group differences in the proportions of patients who
were free of relapses or 12-week confirmed disability progression,
or who were CAF through 24, 48 and 72 weeks, were analysed
using a logistic model with fixed effects for treatment, and age, sex,
baseline EDSS score, number of relapses in the 24 months prior to
screening and time since onset of MS as covariates. Differences in
the proportions of patients who were MRI activity free or MRI-T2
activity free at the same time points were analysed using an adjusted
logistic model with a fixed effect for treatment, and age, sex, baseline
EDSS score, number of relapses in the 24 months prior to screening,
number of CUA lesions at baseline and time since onset of MS as
covariates. Similar models were used to analyse between-group
differences in the proportion of patients meeting NEDA or NEDA-T2
criteria through 24, 48 or 72 weeks.

The logistic model for between-treatment comparisons of
proportions of patients with NEDA-T2 with or without baseline
Gd+ lesions included fixed effects for treatment, and age, sex, base-
line EDSS score, number of relapses in the 24 months before screen-
ing, number of CUA lesions at baseline and time since MS onset as
covariates. For between-treatment comparison of proportions of pa-
tients with CAF with baseline Gd+ lesions, the logistic model includ-
ed fixed effects for treatment, and age, number of relapses in the
24 months before screening, baseline EDSS score, time since first at-
tack and number of baseline lesions as covariates; for CAF without
baseline Gd+ lesions, the baseline lesions covariate was omitted.
For proportions of patients with NEDA-T2 with or without baseline
lesions within treatment groups, the logistic model included fixed
effects for absence/presence of baseline Gd+ lesions and age, sex,
baseline EDSS score, number of relapses in the 24 months before
screening, number of baseline CUA lesions and time since MS onset
as covariates; for CAF with or without baseline lesions, the sex and
number of CUA lesions at baseline covariates were omitted.
Statistical analyses were performed using SAS software; p values
below 0.05 were considered significant.
3. Results

Patientswere randomised to receive IFNβ-1a 44 μg SC tiw (n=339)
or IFNβ-1a 30 μg IMqw (n=338), as described previously [3]. One sub-
ject randomised to the IFN β-1a 30 μg IM qw group was not treated and
therefore excluded from these post-hoc analyses. There were no statis-
tically significant differences in baseline demographic and disease char-
acteristics between the two randomised groups (Table 1).

During the comparative phase, patients in the IFN β-1a 30 μg IM qw
group received that dosage for amean (standard deviation [SD]) of 63.3
(11.9) weeks (range, 48 to 92.4 weeks); 223 patients then switched to
IFN β-1a 44 μg SC tiw for the transition phase while the remainder ter-
minated the study (Supplementary Fig. 1). Therefore, at the 72-week
time point, patients in the IFN β-1a 30 μg IM qw group may have en-
tered the extension phase and had been receiving treatment with IFN
β-1a SC tiw for a variable period of time (mean [SD] of 9.7 [5.85]



Fig. 3. Proportions of patients with NEDAa status through 24 weeks (including all scans)
and with NEDA-T2b status through 48 and 72 weeks (including all T2 scans). aDefined
as no relapses, no confirmed 12-week disability worsening (increase of ≥1.0 point in
EDSS score from baseline sustained for ≥12 weeks) and no Gd+ lesions or active T2
lesions on MRI scans from Week 4 to Week 24 (six scans). bDefined as no relapses, no
confirmed 12-week disability worsening and no new or enlarging T2 lesions on T2 MRI
scans through the respective time point (48 weeks, seven scans; 72 weeks, eight scans).
CI, confidence interval; CUA, combined unique active; EDSS, Expanded Disability Status
Scale; Gd+, gadolinium-enhancing; IFN β-1a, interferon beta-1a; IM, intramuscularly;
MRI, magnetic resonance imaging; MS, multiple sclerosis; NEDA, no evidence of disease
activity, OR, odds ratio; qw, once weekly; SC, subcutaneously; tiw, three times weekly.
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weeks, with a maximum of 25.1 weeks' exposure to IFN β-1a 44 μg SC
tiw at Week 72).

3.1. Effects of treatment on MRI and clinical disease activity

MeanGd+and active T2 lesion numbers decreased from baseline to
24 weeks in both groups. However, mean Gd+ lesion numbers were
significantly lower with IFN β-1a 44 μg SC tiw versus IFN β-1a 30 μg
IM qw treatment from 8weeks (0.79 vs. 1.34; p=0.002) and remained
so through the last monthly scan at 24 weeks; mean active T2 lesions
were significantly lower with IFN β-1a 44 μg SC tiw versus IFN β-1a
30 μg IM qw treatment from 12 weeks (0.42 vs. 0.55; p = 0.008) and
remained so through 24 weeks. At 24, 48 and 72 weeks, a higher pro-
portion of patients in the IFNβ-1a 44 μg SC tiw groupwas free from clin-
ical and MRI activity versus the IFN β-1a 30 μg IM qw group (Fig. 1).

3.2. Proportion of patients meeting NEDA/NEDA-T2 criteria

Regardless of the number of scans included, more patients treated
with IFN β-1a 44 μg SC tiw achievedNEDA comparedwith those treated
with IFN β-1a 30 μg IM qw (Fig. 2). The percentages of patients achiev-
ing NEDAwere 35.0% versus 21.6%, respectively, when all monthly con-
trast and T2 scans were included (p b 0.001), 43.1% versus 27.1%,
respectively, when all T2 scans were included along with only the
Week 24 contrast scan (p b 0.001), and 59.5% versus 41.2%, respectively,
when including contrast and T2MRI activity only at the 24-week scan (p
b 0.001).

In addition to the NEDA outcomes through 24weeks, the proportion
of patients with NEDA-T2 criteria through 48 and 72 weeks was signif-
icantly higher in patients randomised to IFNβ-1a 44 μg SC tiw compared
with those randomised to IFN β-1a 30 μg IM qw (p b 0.001; Fig. 3). Sub-
group analyses reflected the analysis in the overall patient population,
Fig. 2. Proportions of patients having 24-week NEDA status according to varying numbers of MR
12-week confirmed EDSS worsening). aNEDA through 24 weeks (six-monthly Gd+ and T2 sca
and through, 24weeks (Week 24Gd+ and sixmonthly T2 ‘semi-cumulative’ scans) included fr
at Week 24 (Gd+ and T2 scan at 24 weeks) included freedom from Gd+ and active T2 lesion
Expanded Disability Status Scale; Gd+, gadolinium-enhancing; IFN β-1a, interferon beta-1
weekly; SC, subcutaneously; tiw, three times weekly.
showing that the proportions of patients meeting NEDA-T2 criteria
through 48 and 72 weeks were consistently higher with IFN β-1a 44
μg SC tiw than with IFN β-1a 30 μg IM qw, irrespective of age, sex, dura-
tion of MS, previous DMD therapy or baseline EDSS scores (Supplemen-
tary Fig. 2).
I scans in the analysis. All NEDA definitions included absence of clinical activity (relapse or
ns) included freedom from Gd+ and active T2 lesions on all six monthly scans. bNEDA at,
eedom fromGd+ lesions atWeek 24 and active T2 lesions on all sixmonthly scans. cNEDA
s only on the Week 24 scans. CI, confidence interval; CUA, combine unique active; EDSS,
a; IM, intramuscularly; NEDA, no evidence of disease activity; OR, odds ratio; qw, once



Fig. 4.Comparison of the proportions of patientswith NEDA-T2a through 48 and 72weeks between treatment groups. aDefined as no relapses, no confirmed 12-week disabilityworsening
(increase of ≥1.0 point in EDSS score from baseline sustained for ≥12weeks) and no new or enlarging T2 lesions on cumulative T2MRI scans through the respective time point (48weeks,
seven scans; 72 weeks, eight scans). Brackets above bars show comparisons within treatment groups; brackets below bars show comparisons between treatment groups. CI, confidence
interval; CUA, combined unique active; EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; IFN β-1a, interferon beta-1a; IM, intramuscularly; MRI, magnetic resonance
imaging; NEDA, no evidence of disease activity; OR, odds ratio; qw, once weekly; SC, subcutaneously; tiw, three times weekly.
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In addition, patients with no Gd+ lesions at baseline who were
treated with IFN β-1a 44 μg SC tiw were more likely to achieve NEDA-
T2 and CAF status through Week 48 (NEDA-T2, p = 0.017; CAF, p =
0.040) and Week 72 (NEDA-T2, p = 0.003; CAF, p = 0.014), compared
with patients with no Gd+ lesions at baseline randomised to IFN β-1a
30 μg IMqw(Fig. 4 and Supplementary Fig. 3). Similarly, amongpatients
with Gd+ lesions at baseline, those treated with IFN β-1a 44 μg SC tiw
weremore likely to achieve NEDA-T2 through 48weeks (p b 0.001) and
72 weeks (p b 0.001) compared with patients randomised to IFN β-1a
30 μg IM qw (Fig. 4). For patients with Gd+ lesions at baseline, treat-
ment with IFN β-1a 44 μg SC tiw was associated with a higher propor-
tion of patients achieving CAF status through 48 and 72 weeks;
however, these differences were not statistically significant (Supple-
mentary Fig. 3).

The presence or absence of Gd+ lesions at baseline did not predict
NEDA-T2 status through Week 48 in either treatment group, although
the proportion of patients achieving NEDA-T2 was numerically higher
among those without Gd+ lesions, compared with patients with
Gd+ lesions, in both groups (Fig. 4). The presence of Gd+ lesions at
baseline predicted NEDA-T2 through Week 72 in the IFN β-1a 30 μg
IM qw group (p = 0.022), but not in the IFN β-1a 44 μg SC tiw group
(Fig. 4). The presence or absence of Gd+ lesions at baseline predicted
CAF status through Week 48 in patients receiving IFN β-1a 44 μg SC
tiw (p = 0.024), but not in patients receiving IFN β-1a 30 μg IM qw
(Supplementary Fig. 3). The presence or absence of Gd+ lesions at
baseline did not predict CAF status through Week 72 in either IFN β-
1a group (Supplementary Fig. 3).

4. Discussion

In these post-hoc analyses from the EVIDENCE study, treatmentwith
IFN β-1a 44 μg SC tiw was associated with significantly greater perfor-
mance onNEDA and CAF composite disease activity endpoints assessed,
compared with IFN β-1a 30 μg IM qw. NEDA status was influenced by
the number of included MRI scans.
While 59.5% and 41.2% of patients receiving IFN β-1a 44 μg SC tiw
and IFN β-1a 30 μg IM qw, respectively, achieved NEDA status at
24 weeks when only the Week 24 MRI results were included, NEDA
rates fell to 35.0% and 21.6% when including all monthly MRI scans as
well. Including all Gd+ lesions made a substantial difference in NEDA
rates; this suggests that there were Gd+ lesions early in treatment
that did not develop into active T2 lesions by Week 24.

In this analysis, patients receiving IFN β-1a 44 μg SC tiw were
more likely to achieve NEDA-T2 and CAF status at Weeks 48 and 72
than those treated with IFN β-1a 30 μg IM qw, regardless of whether
they had Gd+ lesions at baseline. A lower proportion of patients
with baseline Gd+ lesions achieved CAF status at Weeks 48 and
72; this effect was statistically significant only in the IFN β-1a 44 μg
SC tiw group at 48 weeks. Baseline Gd+ lesions predicted a signifi-
cantly reduced likelihood of achieving NEDA-T2 status through
72 weeks in the IFN β-1a 30 μg IM qw group and a numerical reduc-
tion in the IFN β-1a 44 μg SC tiw group. These results are broadly con-
sistent with results of analyses comparing IFN β-1a 30 μg IM qw
versus placebo, in which baseline Gd+ lesions were associated
with inflammatory activity over 2 years of treatment, regardless of
treatment arm (although these analyses did not employ composite
measures such as NEDA) [16,17].

Of note, NEDA in this study was likely also affected by the way re-
lapses were assessed in the trial. Patients were contacted monthly and
asked to come in for a full assessment in case of new symptoms; there-
fore, it is likely that all potential relapses were actually accounted for
compared to other studies where less frequent interaction often leads
to missed relapses [3]. It is likely that the frequency of visits or patient
contacts in a study would also affect the relapse rate and therefore
NEDA rates.

Limitations of this study include the post-hoc nature of the analyses
and the fact that patients were not blinded to treatment; however, MRI
assessments throughout the study and clinical assessments in the com-
parative phase were conducted by radiologists or neurologists who
were blinded to treatment allocation [13,14]. A further limitation is
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that patientswhowere randomised to IFNβ-1a 30 μg IMqwswitched to
IFN β-1a 44 μg SC tiw or discontinued after the final patient completed
48 weeks in the comparative phase (average of 64 weeks on study).
Therefore, patients in the IFN β-1a 30 μg IM qw group received a
mean of 9.7 weeks of IFN β-1a 44 μg SC tiw treatment before the 72-
week cut-off. Finally, no between-treatment differences in the propor-
tion of patients with confirmed disability worsening was seen at any
time point, suggesting that the significant treatment benefits of IFN β-
1a 44 μg SC tiw versus IFN β-1a 30 μg IMqwonNEDA-T2 statuswas pri-
marily driven by MRI and relapse outcomes. NEDA is considered to be
driven by MRI rather than clinical results.

5. Conclusion

Post-hoc analyses demonstrate favourable effects of IFN β-1a 44 μg
SC tiw, compared with IFN β-1a 30 μg IM qw, on early measures of
MRI disease activity and NEDA. Including only the MRI scans at
24 weeks resulted in absolute increases of approximately 20% more pa-
tients achieving NEDA comparedwith including all monthly scans up to
that point; however, more patients in the IFN β-1a 44 μg SC tiw arm
achieved NEDA status regardless of the number and type of scans in-
cluded. Baseline Gd+ lesions were associated with reduced likelihood
of achieving NEDA-T2 or CAF status, although a statistically significant
effect was not consistently seen. IFNβ-1a 44 μg SC tiw demonstrated su-
periority over IFN β-1a 30 μg IM qw on composite disease activity end-
points through Week 24, highlighting NEDA-T2 and CAF status as
sensitive measures of disease activity in this randomised clinical trial
population.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jns.2017.05.052.
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