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Abstract

Background: The prognostic significance of non-disabling relapses in people with relapsing-remitting
multiple sclerosis (RRMS) is unclear.

Objective: To determine whether early non-disabling relapses predict disability accumulation in RRMS.
Methods: We redefined mild relapses in MSBase as ‘non-disabling’, and moderate or severe relapses as
‘disabling’. We used mixed-effects Cox models to compare 90-day confirmed disability accumulation
events in people with exclusively non-disabling relapses within 2 years of RRMS diagnosis to those with
no early relapses; and any early disabling relapses. Analyses were stratified by disease-modifying therapy
(DMT) efficacy during follow-up.

Results: People who experienced non-disabling relapses within 2years of RRMS diagnosis accumu-
lated more disability than those with no early relapses if they were untreated (n=285 vs 4717; hazard
ratio (HR)=1.29, 95% confidence interval (CI)=1.00-1.68) or given platform DMTs (n=1074 vs 7262;
HR=1.33, 95% CI=1.15-1.54), but not if given high-efficacy DMTs (n=572 vs 3534; HR=0.90, 95%
CI=0.71-1.13) during follow-up. Differences in disability accumulation between those with early non-
disabling relapses and those with early disabling relapses were not confirmed statistically.

Conclusion: This study suggests that early non-disabling relapses are associated with a higher risk of dis-
ability accumulation than no early relapses in RRMS. This risk may be mitigated by high-efficacy DMTs.
Therefore, non-disabling relapses should be considered when making treatment decisions.
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Introduction

The prognostic significance of non-disabling relapses
in people with relapsing-remitting multiple sclerosis
(RRMS) is wunclear. However, the FEuropean
Medicines Agency!? restricts the use of certain dis-
ease-modifying therapies (DMTs), particularly
natalizumab and fingolimod, to only those with disa-
bling relapses. Whether this is justified remains
debated? but has important implications: early initia-
tion of high-efficacy DMTs can mitigate future dis-
ability,*> so if early non-disabling relapses predict
disability accumulation, disregarding them risks
preventable long-term disability. We aimed to deter-
mine whether non-disabling relapses early in RRMS
predict disability accumulation.

Methods

The MSBase registry was approved by the Melbourne
Health Human Research Ethics Committee, and by
the local ethics committees in participating centres.
Written informed consent was obtained from partici-
pants as required.

Longitudinal clinical data from 78,531 patients were
extracted from MSBase in May 2022. For inclusion,
patients required a diagnosis of clinically-definite
RRMS, the MSBase minimal dataset (date of birth,
MS centre and dates of MS symptom onset, clinical
follow-up, relapses and DMT), a baseline disability
score (defined below), and, for the non-disabling
relapse group, complete relapse severity information
for 2 years from RRMS diagnosis — ‘early MS’.

MSBase classifies relapses as ‘mild’ if they do not
affect activities of daily living (ADLSs); ‘moderate’ if
they affect ADLs; and ‘severe’ if they require hospi-
talisation. For the purposes of this study, ‘non-disa-
bling’ relapses were those graded as mild by clinicians
in MSBase and ‘disabling’ relapses were those graded
as moderate or severe, in alignment with treatment
guidelines.®

We compared people with exclusively non-disabling
relapses during the 2-year early MS period to: (a)
those with no early relapses; and (b) those with at least
one ecarly disabling relapse. These relapse severity
groups were each stratified by the highest efficacy
DMT received: (i) untreated; (ii) only platform DMTs
(interferon-beta, glatiramer acetate, dimethyl-fuma-
rate or teriflunomide);® and (iii) high-efficacy DMTs
(alemtuzumab, anti-CD20 antibodies, cladribine,
daclizumab, haematopoietic stem cell transplantation,
mitoxantrone, natalizumab, or sphingosine-1-phospate

modulators) at any point from RRMS diagnosis to the
end of follow-up.

Baseline disability was defined as the first Expanded
Disability Status Scale (EDSS) score within the
2-year early MS period when comparing the non-dis-
abling relapse and no relapse group; or the first EDSS
score after the early MS period, when comparing with
the disabling relapse group, to exclude disability
acquired directly from disabling relapses. In case non-
disabling relapses also directly caused disability accu-
mulation, a sensitivity analysis was performed
comparing the non-disabling relapse and no relapse
groups with the baseline as the first EDSS score after
the early MS period. Baseline EDSS scores within
60days after a relapse were excluded. We used mixed-
effects Cox models to compare cumulative hazards of
a 90-day confirmed disability accumulation event,
defined as an increase in EDSS score of = 1.0 (or=1.5
if the baseline EDSS=0, or 0.5 if the baseline
EDSS =5.5), adjusted for age, sex, year of baseline
EDSS, interval between the first symptom and RRMS
diagnosis, EDSS score at RRMS diagnosis and treat-
ment centre (as a random intercept). When comparing
the disabling relapse and non-disabling relapse
groups, the models were also adjusted for the number
of early MS relapses. The Schoenfeld” global test was
used to detect violation of the proportional hazards
assumption. Statistical analysis was performed using
R version 4.1.3.

Results
The characteristics of the included patients
(Supplemental Figure 1) are outlined in Table 1.

People who exclusively experienced non-disabling
relapses in the 2-year early MS period accumulated
more disability than those with no early relapses if
they remained untreated (n=285 vs 4717; hazard ratio
[HR]=1.29, 95% confidence interval [CI]=1.00—
1.68), or received only platform DMTs (n=1074 vs
7262; HR=1.33, 95% CI=1.15-1.54), but not if they
received high-efficacy DMTs (n=572 vs 3534
HR=0.90, 95% CI=0.71-1.13; Figure I1(a)—(c)).
These results were similar in a sensitivity analysis
with the baseline moved after the early MS period,
thus excluding that incomplete recovery from early
non-disabling relapses was solely responsible for the
observed differences in disability: untreated (n=192
vs 2449; HR=1.23; 95% CI=0.90-1.68); platform
DMTs (n=925 vs 6112; HR=1.20, 95% CI=1.03—
1.40); high-efficacy DMTs (n=595 vs 3622;
HR=0.97, 95% CI=0.78-1.21).
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Differences in disability accumulation between peo-
ple who exclusively experienced non-disabling
relapses in the early MS period and those who experi-
enced any disabling relapses in early MS did not
reach statistical significance (Figure 1(d)—(f)):
untreated (n=192 vs 333; HR=0.77; 95% CI=0.54—
1.09); platform DMTs (n=925 vs 1510; HR=0.91,
95% CI=0.75-1.09); high-efficacy DMTs (n=595 vs
1631; HR=0.83, 95% CI=0.65-1.04).

Discussion

In this international observational study, people with
RRMS who experienced early non-disabling relapses
had a higher risk of disability accumulation than those
with no early relapses, if they were untreated or
received only platform DMTs during follow-up.
However, this association was not observed in people
who received high-efficacy DMTs. This suggests,
contrary to current guidance,'? that non-disabling
relapses should be considered in decisions to initiate
or escalate treatment, including with high-efficacy
therapies.

We did not confirm statistically whether distinguish-
ing early relapse severity has prognostic significance,
but the power of these analyses was limited by smaller
numbers. There was a non-significant trend towards
more disability accumulation with early disabling
relapses over early non-disabling relapses, which was
mitigated with DMTs. This might be explained by
previous observations that relapse phenotypes tend to
recur,’ and incomplete recovery from the first relapse,
which is more common for disabling relapses, pre-
dicts incomplete recovery from subsequent relapses.’

Limitations

Relapse severity was non-standardised. However,
the three-category classification is defined by the
MSBase Study Protocol and reflects current DMT-
prescribing restrictions® as applied in real-world
clinical practice. By including treatment centre in
our models, we mitigated variation among centres in
relapse severity classification. Data were missing on
the severity of a large proportion of early relapses,
which may have limited both our power to detect
differences between disabling relapses and non-dis-
abling relapses and the generalisability of our con-
clusions. We also did not perform a direct comparison
between matched groups of patients treated with dif-
ferent DMT efficacies following a non-disabling
relapse. In view of these limitations, further studies
are required to confirm the futility of making treat-
ment decisions based on relapse severity.

The follow-up duration in the untreated populations
was short (median 1.02-3.75 years). However, a simi-
lar risk of disability was observed in patients with
non-disabling relapses treated with platform DMTs
over a longer follow-up (median 4.44—6.20 years).

On-treatment relapses may be associated with worse
outcomes than off-treatment relapses,'? but we did not
explore this here. We also did not explore the prog-
nostic value of radiological disease activity.

Conclusion

This study suggests that people with early non-disa-
bling relapses have a higher risk of disability accumu-
lation than those with no early relapses and that this
risk might be mitigated by high-efficacy DMTs.
Therefore, even non-disabling relapses should be
considered when making treatment decisions.
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