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Abstract
Background: Fingolimod is a disease-modifying drug approved for multiple sclerosis but its benefit–harm
balance has never been assessed compared to other active treatments.
Objectives: Our aim was to compare the benefits and harms of fingolimod with interferon beta-1a
using individual patient data from TRial Assessing injectable interferon versus FTY720 Oral in
RRMS trial.
Methods: We modelled the health status of patients over time including Expanded Disability Status
Scale measurements, relapses and any adverse events. We assessed the mean health status between
arms and the proportion of patients whose health deteriorated or improved relatively to baseline,
using a prespecified minimal important difference of 4.6. We performed sensitivity analyses to test
our assumptions.
Results: Main and sensitivity analyses favoured fingolimod 0.5 mg over interferon beta-1a. The
average health status difference was 1.01 (95% CI 0.93–1.08). Patients on fingolimod 0.5 mg
were 0.47 (95% CI: 0.35–0.63, p < 0.001) times less likely to experience a relevant decline
in health status compared to interferon beta-1a patients, with a number needed to treat of 7.10
[5.18, 11.23].
Conclusions: Fingolimod’s net benefit over interferon beta-1a did not reach the clinical relevance
over 1 year, but the decreased risk for health status deterioration may be more pronounced more
long term and patients may prefer less treatment burden associated with fingolimod.
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Introduction
Fingolimod is a relatively new disease-modifying drug
(DMD) for multiple sclerosis (MS) and its use is gener-
ally limited to more aggressive MS forms, since safety
concerns about its use emerged postmarketing.1 It is con-
sidered more effective, but less safe than interferon
beta-1a, the first-line therapy established for many
years. Fingolimod is approved, among other indications,
for patients affected by relapsing-remitting multiple
sclerosis (RRMS);2 however, its use differs by national
recommendations.3,4

It is not straightforward to compare the balance of ben-
efits and harms between treatments even if compared in
a head-to-head trial. A quantitative benefit–harm
assessment is helpful when there are multiple risks
and benefits, with differing incidence and importance,
and can provide useful, transparent evidence for guide-
lines recommendations and regulatory agencies.5–7 We
found network meta-analyses of immunotherapies that
compared benefits and harms but these were performed
without incorporating a quantitative benefit–harm
assessment in the analysis.8,9 A quantitative benefit–
harm assessment study of fingolimod versus placebo
was performed before,10 but to our knowledge, there
is no such an analysis for the head-to-head comparison
of fingolimod versus interferon beta-1a.

In June 2010, an advisory committee of the US FDA
unanimously recommended the approval of fingoli-
mod (previously called FTY720), recognized to
provide substantial benefits in treating RRMS. The
committee evaluated data from two studies, one com-
paring two different dosages of fingolimod versus
placebo, the FREEDOMS study, and the second one
comparing the same dosages of fingolimod versus
interferon beta-1a, the TRANSFORMS study.

Our aim was therefore to assess the benefit–harm
balance of fingolimod compared to interferon
beta-1a, using individual patient data (IPD) from the
TRial Assessing injectable interferon versus FTY720
Oral in RRMS (TRANSFORMS) study. We applied
a quantitative method based on IPD, which, in com-
parison to aggregate data, has the advantage to
include co-occurrence and sequence of events within
the same patient. At the same time, the model based

on IPD allows to incorporate follow-up assessments,
relapses and any adverse events (AEs).

Methods

Study design
We designed a quantitative benefit–harm modelling
study based on IPD of TRANSFORMS, a phase
three, double-masked multicentre randomized trial,
which compared two different dosages of fingolimod,
1.25 mg and 0.5 mg once daily (later referred to as fin-
golimod 1.25 mg and fingolimod 0.5 mg, respectively)
to interferon beta-1a.11 The methods for the benefit–
harm model have previously been described.10 The
model estimated the health status of each participant
of TRANSFORMS over a period of 1 year, by combin-
ing Expanded Disability Status Scale (EDSS) scores at
baseline and scheduled visits, confirmed relapses and
any AEs. After averaging the health status of partici-
pants in each arm, we compared the health status of
the three arms of TRANSFORMS computing the dif-
ference in health status between curves.

Patients were eligible for TRANSFORMS if they had
RRMS and were between 18 and 55 years of age, with
an EDSS score between 0 and 5.5, experienced at
least one relapse in the year prior to enrolment, or
two or more relapses in the 2 years prior to enrolment.
Patients previously treated for MS with a DMD such
as interferons, glatiramer acetate, natalizumab and
copaxone were also eligible.

We accessed TRANSFORMS IPD through the
Clinical Study Data Request platform (online
Supplemental material, section 5).

Estimating the health status of individuals based on
EDSS, relapses and AEs
To estimate the overall health status, we used a scale
with values from 0 (worst possible outcome/death) to
100 (maximum health) as commonly used in health
economic analyses or burden of disease studies;12 we
then modelled the health of patients on this scale.

For each patient, we used the EDSS measurements col-
lected at baseline and scheduled visits to estimate a
health status baseline over the study period. Relapses
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and any AEs (online Supplemental material, Figure 4)
are used to calculate drops in health status, as described
before.10

For relapses, we considered severity (online
Supplemental material, section 1.2.1), duration, hos-
pitalization and/or corticosteroid therapy and type of
recovery (full, partial and no recovery) for each
patient. We incorporated only relapses confirmed by
the EDSS in the model.13,14

We applied the same classification to AEs, which
were coded using preferred terms of the Medical
Dictionary for Regulatory Activities (MedDRA). As
we described in the previously published model,10

we assigned a potential impact for each MedDRA
code (very small, small, moderate and large) based
on clinical judgment. Additionally, we included the
symptom severity (no symptoms, mild, moderate
and severe), duration and therapeutic intervention,
to assign the drop in health status.

We performed two sensitivity analyses in which we
considered extreme assumptions of drops in health
status for relapses (very small/large) in comparison
to the main analysis, to identify a range where the
most probable health status would fall.

Drops in health status due to relapses and AEs
We predefined how much the health status would drop
following an event. We assumed a full drop on the first
day of the event, then a gradual recovery starting the
second day and considered it concluded at the day in
which the event ended, according to what was reported
in the datasets (online Supplemental material, sections
1.2.1 and 1.2.2). Ideally, preference surveys would
have allowed us to empirically assign those drops,15–18

but we found no studies that covered such a wide collec-
tion of AEs. Tables 1 and 2 show our method for drop
assignment.

We built the drops for AEs by combining an algorithm
where we defined the drops for superior terms, with a
manual change of single AEs for preferred terms.
This process could have led to small discrepancies
within preferred terms; this is, however, non-
differential for treatment arms using the same AEs
coding across arms. We confirmed this in sensitivity
analyses where we changed AEs drops and found no
significant differences in comparison to the main
results. We considered that several AEs could happen
at the same time in our model,19 as well as that relapses
could overlap with AEs.

We designed two different sensitivity analyses for
AEs: in the first analysis, we modified the drop
increase associated with event severity; in the
second analysis, we excluded mild events to evaluate
the impact on health status provided by moderate and
severe AEs alone on the benefit–harm balance.

We performed a sensitivity analysis using different
assumptions to convert EDSS scores in the health
status, and set a cut-off for worst possible health/
death at an EDSS value of 9, instead of 10. When
we changed the drops for relapses or AEs, we kept
the other model parameters constant.

Censoring
At 1 year of TRANSFORMS study, 12% of patients
with fingolimod 1.25 mg and 11% circa with interferon
beta-1a, and 7% of patients with fingolimod 0.5 mg
were censored. We used multiple imputation (25
imputed datasets) with predictive meanmatching20 per-
formed with the package mice in R21 to address censor-
ing. We considered age, gender, arm, BMI and health
status to predict the missing health status entries.

Statistical analysis
We established a priori a minimal important difference
(MID) of±4.6 to assess the clinical relevance to the
health difference. We computed the MID as half the
SD of the health status at baseline.22 Based on a system-
atic review,23 the anchor-based approaches analysed
yielded more conservative values. We decided on a
distribution-based approach for two reasons: it was not
possible to identify any surveys that included all our out-
comes, and in a study using an anchor-based approach
the MID was set at 1 on the EDSS range of 0–5.5,24
which is identical to the range of baseline EDSS in
TRANSFORMS. Considering the non-linearity of the
EDSS conversion in health status scale values, a change
of 1 on the EDSS corresponds to a MID of about 8 on
the health status scale, which is larger than the
distribution-basedMID of 4.6. After a careful evaluation
of these conditions, the distribution-based approach had
the advantage of being computed directly on our
sample, and using a MID of 8 would not have changed
our main conclusions.

We computed the health status difference between
groups over time, considering that if the lower limit
of 95% confidence interval exceeds the MID of 4.6,
the average health gain would have been of clinical
relevance. In addition, we computed the proportion
of patients who experienced a relevant improvement
or decline compared to their baseline health status
after 1 year of study; we then calculated the risk
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ratio for a relevant improvement or decline and the
number needed to treat (NNT).

All analyses were performed using R version 3.4.3 on
the Clinical Study Data Request (CSDR) platform.

Data availability
The data that support the findings of this study are
publicly available on the CSDR platform at request
from the study sponsor Novartis.

Results

Characteristics of trial participants
TRANSFORMS enrolled a total of 1292 participants
with a mean EDSS of 2.21 (SD 1.30), corresponding
to a health status at baseline of 86.4 (SD 9.2) points,
and a mean age of 36.1 years (SD 8.5). In total 870
(67.3%) were female. Participant characteristics
were balanced across trial arms. A summary of the
cohort baseline characteristics is shown in table 3.

Difference in health status between fingolimod 0.5 mg
and interferon beta-1a
Figure 1 shows the health status mean difference in
patientsonall threearms.Here,wefocuson thedifference
between fingolimod 0.5 mg and interferon beta-1a (for
results on fingolimod 1.25 mg, see online Supplemental
material). The 1-year mean difference was+1.01 (95%

CI 0.85 to 1.15), which did not reach the MID of 4.6
points (for results on fingolimod 1.25mg vs. interferon
beta-1a, see online Supplemental material). The table in
Figure 1 reports all AEs and relapses that occurred
during the study by trial arm over time. AEs occurred
most frequently at the beginning of the study.

To investigate a potential impact of double counting
both, EDSS changes and relapses, we performed a
sensitivity analysis that only considered the EDSS at
baseline but not at follow-up visits. We found
results that are consistent with the main analysis
(see online Supplemental Material, section 7).

Using imputed data, we found that 12.4% (53/429) in
the fingolimod 0.5 mg group and 26.5% (114/431) in
the interferon beta-1a group experienced a relevant
decline in health status (i.e. MID lower than −4.6
points). This corresponds to a relative risk of 0.47
(95% CI: 0.35−0.63, p<0.001) and a NNT of 7.1
[5.2, 11.2] to prevent one relevant decline in health
status. We obtained a consistent result when perform-
ing the same analysis without imputation (discarding
withdrawn patients) (Figure 2).

Sensitivity analyses with large and small drops for
relapses
Figure 3 shows the results of all sensitivity ana-
lyses. The mean difference for the sensitivity

Table 1. Drops in health status for relapses.

Outcome Severitya Treatment of relapseb EDSSc Rised Drop

Relapse Mild None 1.7 9.1
Systemic corticosteroids − 9.6
Hospitalization − 22.0
SCe+ hospitalization − 22.2

Moderate None 2.7 15.8
Systemic corticosteroids − 16.1
Hospitalization − 25.5
SC+ hospitalization − 25.7

Severe None 3.5 21.9
Systemic corticosteroids − 22.1
Hospitalization − 29.7
SC+ hospitalization − 29.8

aThese three severity categories are based on the Expanded Disability Status Scale.
bTreatment of the relapse consists of four categories, where the fourth is the combination of the previous two (see online
Supplemental material for a complete description of action taken combination).
cEDSS: Expanded Disability Status Scale.
dThis column shows the EDSS score rise, which determines the drop in the health status compared to the stable status.
EDSS scores are set according to relapse severity; each score is computed assuming the central value for severity range of
values (mild (0–2), moderate (2.5 −3), severe (>3)) (11).
eSC: Systemic corticosteroids.
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analysis with small drops for relapses (Figure 3,
Relapse small drops) favoured fingolimod 0.5 mg,
with a health status difference of 0.80 (95% CI
0.74−0.87). The sensitivity analysis with large
drops for relapses (Figure 3, Relapse large drops)
displays the most favourable health status differ-
ence of 1.63 (95% CI 1.52−1.74). Both sensitivity
analyses gave similar results as the main analysis,
with mean differences in the health status well
below the MID.

As shown with FREEDOMS analyses, the
benefit–harm balance of fingolimod is only

moderately sensitive to changes for relapse and
AE drops.

Sensitivity analyses with different drops for AEs
When we changed drops for AEs as shown in
Figure 3, with one analysis where drops increased
less with severity (Figure 3, AEs small drops), and
the second analysis that considered AEs except mild
events (Figure 3, AEs excl. mild) we found similar dif-
ferences in health status between the trial arms as in
the main analysis (1.23, 95% CI: 1.13−1.31 and
0.66, 95% CI: 0.58−0.78, respectively).

Table 2. Adverse event (AE) categorizations and drops.

Category of AEs according to potential impact
on health status assigned for each MedDRA code

Severity
Therapeutic action taken
according to database

Very small
impact

Small
impact

Moderate
impact

Large
impact

No symptoms None 1.9 2.5 3.7 5.0
Study drug dose adjusted 2.1 2.7 3.9 5.1
Minimal therapy given 3.5 3.9 4.8 5.8
Moderate therapy given 8.2 8.4 8.8 9.4
Study drug dose suspended 20.1 20.2 20.3 20.6
(Prolonged) hospitalization 48.0 48.1 48.2 48.3

Mild symptoms None 3.8 5.0 7.5 10.0
Study drug dose adjusted 3.9 5.1 7.6 10.1
Minimal therapy given 4.8 5.8 8.1 10.4
Moderate therapy given 8.8 9.4 11.0 12.8
Study drug dose suspended 20.3 20.6 21.4 22.4
(Prolonged) hospitalization 48.1 48.2 48.6 49.0

Moderate
symptoms

None 7.5 10.0 15.0 20.0
Study drug dose adjusted 7.6 10.1 15.0 20.0
Minimal therapy given 8.1 10.4 15.3 20.2
Moderate therapy given 11.0 12.8 17.0 21.5
Study drug dose suspended 21.4 22.4 25.0 28.3
(Prolonged) hospitalization 48.6 49.0 50.3 52.0

Severe symptoms None 15.0 20.0 30.0 40.0
Study drug dose adjusted 15.0 20.0 30.0 40.0
Minimal therapy given 15.3 20.2 30.2 40.1
Moderate therapy given 17.0 21.5 31.0 40.8
Study drug dose suspended 25.0 28.3 36.1 44.7
(Prolonged) hospitalization 50.3 52.0 56.6 62.5

This table reports the drop value in health status associated with an adverse event, its severity and the therapeutic
interventions taken. One adverse event can be treated with multiple interventions. Combinations of AEs are also possible
and explained in online Supplemental material.
AEs are listed with the preferred MedDRA terms employed in the datasets, and separated into four categories. We
evaluated the impact of AEs on health status under the supervision of clinical judgement. For example, headache was
classified as an AE with very small impact, influenza-like illness as an AE with small impact, viral infection as an AE
with moderate impact, macular oedema and seizures as AEs with large impact on health status.
MedDRA: Medical Dictionary for Regulatory Activities.
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Table 3. Summary of cohort baseline characteristics.

Fingolimod 0.5 mg Fingolimod 1.25 mg Interferon beta-1a Total

Patient No. 431 426 435 1292
Discontinued 33 57 49 139
Death 0 2 0 2
Study time − − − 1 year
Sex
Female % 65.4 68.8 67.8 67.3
Age
Mean (SD) 35.8 (8.8) 36.7 (8.4) 36.0 (8.3) 36.1 (8.5)
Health Status
Mean (SD) 86.2 (9.4) 86.4 (9.5) 86.7 (8.7) 86.4 (9.2)
EDSS
Mean (SD) 2.24 (1.33) 2.21 (1.31) 2.19 (1.26) 2.21 (1.30)

Figure 1. Mean health status of patients with fingolimod 0.5 mg, fingolimod 1.25mg and interferon beta-1a over 1 year.
The figure shows the mean and 95% confidence interval of the mean health status in each group.
The larger plot represents a full health status scale (0–100); the figure inside shows a partial health status scale (y-axis, from
80 to 90) and health status curves for the three treatment groups; below two tables show the total relapse numbers during the
corresponding time periods, covering 28 days each (x-axis) and the total adverse event (AE) numbers during the same
corresponding time points. The table font colors report the top centre legend for the three arms: Green – fingolimod 0.5 mg;
purple – fingolimod 1.25mg; and red– interferon beta-1a.
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Sensitivity analysis with different conversions of
EDSS to health status scale
In one sensitivity analysis, we changed the assump-
tions for EDSS conversion25 (Figure 3, Modified

EDSS conversion), and set the worst possible health
or death to an EDSS of 9.26 The average difference
in health status was 1.06 (95% CI: 0.97−1.14). This
example shows how easily the EDSS conversion

Figure 2. Difference in mean health status between patients with fingolimod 0.5 mg and interferon beta-1a in the
TRANSFORMS trial. If the difference is positive, patients on fingolimod 0.5 mg had a better health status on average than
those on interferon beta-1a± 4.6.
MID: minimal important difference.

Figure 3. Sensitivity analyses. Figure 3 shows all sensitivity analyses compared with the main analysis mean difference.
The error band represents the 95% CI of main analysis mean difference.
Adverse events excl. mild: sensitivity analysis excluding mild adverse events; EDSS: Expanded Disability Status Scale;
MID: minimal important difference.

Spanu et al.

www.sagepub.com/msjetc 7



can be adjusted with this method, allowing for a great
flexibility even when testing extreme assumptions as
we did in this analysis. Indeed, the results are in agree-
ment with those in the main analysis.

Discussion
Our analysis showed that the health status average
followed the same behaviour in all arms, with a
health status around 83 to 86, declining at the begin-
ning of the study, then recovering in the first 6
months, and stabilizing afterwards. This range of
health status for patients affected by MS is reason-
able since the average health status in the general
population at a similar age (35–45 years) is a bit
higher with a mean EQ-5D score of 0.89 on a scale
with a maximum of 1.27

Fingolimod arms started to separate after 6 months.
By 1 year, patients with fingolimod 0.5 mg reached
the best health status in comparison to patients in
the other arms on average, although not with statis-
tical significance. Interferon beta-1a showed the
worst progression in comparison to the other two
arms, with higher number of relapses and AEs over
the entire study period. The health status curve in
this arm decreased steeply at the beginning of the
study in comparison to the other treatment groups,
mainly due to high rates of AEs in the beginning,
then it reverted and stabilized similarly to the other
arms in the second half of the year. Modelled health
status of fingolimod 1.25 mg was between that of
interferon beta-1a and fingolimod 0.5 mg, with more
relapses and AEs over the study duration, in compari-
son to fingolimod 0.5 mg.

Neither the main nor any sensitivity analyses showed
a clinically relevant difference over 1 year in the
average health status between patients treated with
fingolimod or interferon beta-1a.

Clinical importance
Our results showed that there was a modest net benefit
for fingolimod 0.5 mg that did not reach clinical rele-
vance over 1 year, which implies that fingolimod
0.5 mg was clinically equivalent to interferon
beta-1a. In our main analysis, the average difference
between fingolimod 0.5 mg and interferon beta-1a
was very small and both curves stabilized below the
MID for the entire study duration. Since the MID
value for clinical significance was not met, we
further investigated the proportion of patients with a
significant health deterioration in both groups, obtain-
ing an NNT of 7.1 to prevent one relevant decline in
health status over 1 year of treatment.

The MID value gives a threshold above which one
treatment is significantly better than its comparator.
Fingolimod 0.5 mg and interferon beta-1a are used
in the management of MS as effective drugs to slow
disease progression, to slow the accumulation of dis-
abilities and to reduce the number and duration of
exacerbations.28,29 When considering classical
primary outcomes in MS – time to progression in dis-
ability, annualized relapse rate, time to relapse – and
AEs separately, fingolimod 0.5 mg performs better
than interferon beta-1a.11,30 In our model, the benefits
and harms are accounted for in the same metric, and
each outcome receives a weight depending on sever-
ity, duration and type of event. Our results suggest
that the slight advantage in health status offered by
fingolimod 0.5 mg over 1 year may be negligible at
a population level; however, this difference may be
still important for individuals, depending on how
relapses, type of AEs and disease progression are per-
ceived. In addition, some patients may favour fingoli-
mod because the treatment burden is generally
perceived to be lower with orally taken drugs whens
compared to injections. We did not include treatment
burden in our analysis since such information was not
available from the trial’s IPD data.

ConcerningAEs, themajorityweremore frequent in the
first quarter of the year in both drugs, with a peak in the
first month. In our main analysis, interferon beta-1a had
the highest number of AEs, fingolimod 0.5 mg the
lowest; yet this difference played a small role in the
results. In the interferon beta-1a arm, AEs were more
abundant but mostly mild and/or had a short duration,
which is consistent with previous study findings and
post marketing signalling (FDA Adverse Events
Reporting System – FAERS – Public Dashboard).31

Among mild AEs, ‘headache’ was almost twice as
common with fingolimod 0.5 mg intake than interferon
beta-1a; ‘macular oedema’, a severe AE reported with
the use of fingolimod 0.5 mg,30 was observed in two
patients under fingolimod 0.5 mg treatment, and one
patient under interferon beta-1a treatment. During
TRANSFORMS therewere twodeaths caused bydisse-
minated viral infections, both in thefingolimod 1.25 mg
arm. One of them happened at the beginning of the
extension phase. Progressive multifocal leukoencepha-
lopathy, a rare brain infection associated with fingoli-
mod 0.5 mg and other DMDs,32 was not observed in
TRANSFORMS.

Preference sensitivity of benefit–harm balance
As observed in our benefit–harm assessment based on
the FREEDOMS study,10 the model was very stable;
even extreme assumptions, such as that one shown in
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the analysis with different EDSS conversions nor
large drops for relapses, did not meaningfully
change the results. With respect to modelling assump-
tions concerning AEs, we showed that assigning
small or large drops did not impact the results. Our
primary analysis emphasizes small differences in
average health status between treatment groups.
This analysis does not consider possible differences
in treatment burden that, as explained above, likely
further favour fingolimod. Moreover, our secondary
analysis indicates that with fingolimod 0.5 mg, a
risk of a relevant decline over 1 year is approximately
half of that with interferon beta-1a. This less conser-
vative approach could imply that the difference may
still be clinically relevant to some. Especially consid-
ering variation in patient preferences, individuals
could have varying willingness to accept relapses or
specific AEs33 potentially changing the benefit–
harm balance. In this context, patients’ preferences
should play a role in the decision-making about the
available therapies.

Strength of the study
We based our model on IPD, which allowed us to
monitor the evolution of the health status of each
patient over time and discover possible clusters of
events. We considered all AEs irrespective of how
the relationship with the study drug was assessed by
the clinician (suspected / not suspected). This
approach allowed us to avoid potential bias in the
adjudication. Our model based on IPD allowed a
more precise estimation of the benefit–harm balance
than if we had compared mere counts of events.

Limitations of the study
When considering the AEs computed at each time
point, we purposely included only AEs with con-
firmed severity but not around a thousand events
with unknown severity, so we may have slightly over-
estimated the overall health status for patients of all
three treatment arms. One year of study duration is
not sufficient to identify rare AEs such as progressive
multifocal leukoencephalopathy, and differences in
the efficacy preventing relapses and disease progres-
sion may have become more important after 1 year.
We could not perform subgroup analyses due to the
small sample size of the study. Similarly as in
FREEDOMS, the frequency of AEs declined over
time in all arms. This phenomenon could be due to
over-reporting of AEs at the beginning of the study,
to a tolerance-induced effect, or underreporting
towards the end of the study. Lower rates of AEs
after a few months could mean that a longer follow-up
time might impact the benefit–harm balance.

Finally, TRANSFORMS was powered for detecting a
difference in annual relapse rates, and was not
designed for our benefit–harm model. A larger
sample size may have shown a statistically significant
(although still not clinically relevant) improvement of
estimated health status with fingolimod. A longer time
frame may have favoured fingolimod more strongly.
Clinical trials are not typically designed with a
focus on the benefit–harm balance.34 Our model can
serve as a case study to explore how MS drug trials
could be analysed and reported with more focus on
the benefit–harm balance.

Conclusions
To our knowledge, we performed the first quantitative
benefit–harm assessment comparing interferon
beta-1a and fingolimod 0.5 mg, using a model that
we designed to evaluate MS DMDs.

Our analyses show that fingolimod 0.5 is clinically
equivalent to interferon beta-1a over 1 year when
all side effects and relapses are considered model-
ling their severity and temporal structure. This
analysis adds to our previous results comparing fin-
golimod to placebo,10 where fingolimod was
favoured over placebo. Our results strengthen the
growing evidence that it would be beneficial to
incorporate quantitative benefit–harm metrics at
the level of RCTs.

It is worth emphasizing that the relatively large value
of the MID is a consequence of the heterogeneous
value of the health status of patients at baseline.
Therefore, our approach to determine the MID,
while common, could be over conservative.

As we observed in our analysis of FREEDOMS
IPD,10 our method for benefit–harm assessment
appears as a useful tool to compare MS DMDs, in par-
ticular when the balance of benefits and harms is chal-
lenging to determine.
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