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IMPORTANCE Moderately effective therapies (METs) have been the main treatment in
pediatric-onset multiple sclerosis (POMS) for years. Despite the expanding use of highly
effective therapies (HETs), treatment strategies for POMS still lack consensus.

OBJECTIVE To assess the real-world association of HET as an index treatment compared with
MET with disease activity.

DESIGN, SETTING, AND PARTICIPANTS This was a retrospective cohort study conducted from
January 1, 2010, to December 8, 2022, until the last recorded visit. The median follow-up was
5.8 years. A total of 36 French MS centers participated in the Observatoire Français de la
Sclérose en Plaques (OFSEP) cohort. Of the total participants in OFSEP, only treatment-naive
children with relapsing-remitting POMS who received a first HET or MET before adulthood
and at least 1 follow-up clinical visit were included in the study. All eligible participants were
included in the study, and none declined to participate.

EXPOSURE HET or MET at treatment initiation.

MAIN OUTCOMES AND MEASURES The primary outcome was the time to first relapse after
treatment. Secondary outcomes were annualized relapse rate (ARR), magnetic resonance
imaging (MRI) activity, time to Expanded Disability Status Scale (EDSS) progression, tertiary
education attainment, and treatment safety/tolerability. An adapted statistical method was
used to model the logarithm of event rate by penalized splines of time, allowing adjustment
for effects of covariates that is sensitive to nonlinearity and interactions.

RESULTS Of the 3841 children (5.2% of 74 367 total participants in OFSEP), 530 patients
(mean [SD] age, 16.0 [1.8] years; 364 female [68.7%]) were included in the study. In study
patients, both treatment strategies were associated with a reduced risk of first relapse within
the first 2 years. HET dampened disease activity with a 54% reduction in first relapse risk
(adjusted hazard ratio [HR], 0.46; 95% CI, 0.31-0.67; P < .001) sustained over 5 years,
confirmed on MRI activity (adjusted odds ratio [OR], 0.34; 95% CI, 0.18-0.66; P = .001), and
with a better tolerability pattern than MET. The risk of discontinuation at 2 years was 6 times
higher with MET (HR, 5.97; 95% CI, 2.92-12.20). The primary reasons for treatment
discontinuation were lack of efficacy and intolerance. Index treatment was not associated
with EDSS progression or tertiary education attainment (adjusted OR, 0.51; 95% CI, 0.24-1.10;
P = .09).

CONCLUSIONS AND RELEVANCE Results of this cohort study suggest that compared with MET,
initial HET in POMS was associated with a reduction in the risk of first relapse with an optimal
outcome within the first 2 years and was associated with a lower rate of treatment switching
and a better midterm tolerance in children. These findings suggest prioritizing initial HET in
POMS, although long-term safety studies are needed.
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T reatments in pediatric-onset multiple sclerosis (POMS)
have largely been used off-label until the recent ap-
proval of fingolimod, dimethyl fumarate (DMF), and

teriflunomide. Fingolimod has demonstrated a marked supe-
riority over interferon beta-1a in the 2-Year, Double-Blind,
Randomized, Multicenter, Active-Controlled Core Phase to
Evaluate Safety & Efficacy of Daily Fingolimod vs Weekly
Interferon Beta-1a in Pediatric Patients With Multiple Sclero-
sis and 5 Year Fingolimod Extension Phase (PARADIGMS) ran-
domized clinical trial (RCT) in reducing both clinical and
magnetic resonance imaging (MRI) activity with a relative
improvement in quality of life despite a slightly higher inci-
dence of serious adverse events (SAEs).1,2 Teriflunomide and
DMF were recently approved by the US Food and Drug Admin-
istration and European Medicine Agency following the phase
3 Efficacy, Safety, and Pharmacokinetics of Teriflunomide in
Pediatric Patients With Relapsing Forms of Multiple Sclerosis
(TERIKIDS) and Phase 3 Efficacy and Safety Study of BG00012
in Pediatric Subjects With Relapsing-Remitting Multiple
Sclerosis (CONNECT) RCTs.3-5 These successes paved the
way for other ongoing RCTs with highly potent drugs like ocreli-
zumab, ofatumumab, and siponimod.6,7

In the last decade, the availability of highly potent drugs
led to a decrease in long-term disability accrual.8 Several ob-
servational studies have suggested the beneficial outcomes of
newer and off-label disease-modifying therapies (DMTs) on
clinical disease and radiological activity over interferons and
glatiramer acetate.8-14

Early treatment after MS onset has shown benefits in re-
ducing persistent disability in children.8,15 The highly inflam-
matory disease in children compared with adults suggests the
need for prompt therapeutic control of the disease to prevent
earlier disability, cognitive impairment, and brain volume
loss.8,12,15-19 A common strategy in adult MS and POMS is to
escalate treatment from moderately effective therapies
(METs; ie, azathioprine, cyclophosphamide, dimethyl fuma-
rate, glatiramer acetate, interferon beta, methotrexate, myco-
phenolate mofetil, teriflunomide) to highly effective thera-
pies (HETs; ie, alemtuzumab, fingolimod, mitoxantrone,
cladribine, natalizumab, ocrelizumab, ofatumumab, ritux-
imab) in nonresponders.20,21 Yet, given the risk of disease
breakthrough in POMS and putative long-term sequelae of
first inflammatory events, assessing treatment strategy is
critical.16,22-25 We used the national French MS cohort Obser-
vatoire Français de la Sclérose en Plaques (OFSEP) to address
the effectiveness of index treatment strategy in POMS by evalu-
ating clinical and radiological disease activity, disability, safety,
and tolerance.

Methods
Study Design
This observational cohort study was approved by the Scien-
tific Council of OFSEP and was based on data from 36 French
expert centers participating in the French MS database
OFSEP.26 For each patient, clinical and imaging data were
collected during routine follow-up visits using a dedicated

software, the European Database on Multiple Sclerosis (EDMUS
[Eugene Devic EDMUS Foundation]), by a neurologist with a
particular interest in MS.27 These data were collected retro-
spectively at the time of the first visit and prospectively there-
after at least once a year.

Patients enrolled in the OFSEP study28 provided written
informed consent for participation. The OFSEP cohort was ap-
proved by both the French data protection agency and a French
ethics committee. This study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines.

Patients
Patients with POMS were included if they received a first
treatment before the age of 18 years from January 1, 2010,
to December 8, 2022, and if they were diagnosed with
relapsing-remitting MS at treatment initiation (eMethods in
Supplement 1).29,30 Eligible patients with POMS were catego-
rized as starting with HET or MET. Information on participant
race and ethnicity was not included in this study as collection
of this information is banned by French law.

Procedure
The therapies studied were administered according to pub-
lished protocols (eMethods in Supplement 1). A treatment was
considered interrupted if not assumed for more than 90 days
for fingolimod, mitoxantrone, and natalizumab; 270 days for
alemtuzumab, ocrelizumab, ofatumumab, and rituximab;
and 30 days for all other treatments. Baseline was defined as
treatment initiation, and patients with POMS were followed
up until the last clinical evaluation.

Outcomes
The primary outcome was the time to first relapse. Second-
ary outcomes included annualized relapse rate (ARR), re-
lapse rate during each 3-month period, MRI activity at 2 years,
time to 6-month confirmed disability progression (CDP) mea-
sured with the Expanded Disability Status Scale (EDSS), time
to discontinuation of the first treatment, tertiary education at-
tainment, and incidence rate of SAE. The CDP was defined as
a 1-point increase in EDSS score (1.5 points if baseline EDSS
score = 0 and 0.5 point if baseline EDSS score ≥5.5) sustained
or increased over 6 months. MRI activity was defined by new
T2 lesions compared with the index brain MRI scan or
gadolinium-enhancing lesions.

Key Points
Question What is the optimal initial treatment strategy
in pediatric-onset multiple sclerosis to control disease activity?

Findings In this multicenter cohort study that included 530
children, those who started taking highly effective therapies had
an associated 54% lower risk of first relapse at 5 years than those
taking moderately effective therapies.

Meaning Results suggest that in pediatric-onset multiple
sclerosis, initiating highly effective rather than moderately
effective therapies may better control early disease activity.
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Statistical Analysis
We used an adapted statistical model with flexible param-
eters to estimate the dynamic event rate according to the time
for a given patient. The cumulative proportion of patients for
whom the identified event occurred is represented as an
adjunctive statistical analysis. This approach facilitates data
visualization, allowing the graphical representation of event
dynamics for a given patient while providing smooth esti-
mates of survival (eMethods in Supplement 1).31-33

For each time to event outcome, this framework was used
to study the impact of the 2 treatment groups (HET vs MET).
Then, confounding factors at baseline causing both the out-
come (P value <.05) and the treatment group allocation
(Cohen values d >0.2) were introduced in the model. The fi-
nal model was selected based on the corrected Akaike infor-
mation criterion (AIC), as a minimal AIC identifies the model
that offers an optimal trade-off between the model’s good-
ness of fit and its parsimony.34

Regarding the secondary objectives (MRI activity and ter-
tiary education level attainment, defined by enrollment in at
least a short-cycle higher education program), a multivariate
logistic regression was used by introducing associated fac-
tors causing both the outcome and the treatment group allo-
cation and by providing the adjusted odds ratios (ORs) with
their 95% CIs. For the former, only patients with POMS and at
least a 2-year follow-up where MRI data available were in-
cluded whereas for the latter, patients with POMS 20 years
or older at the last visit were included to avoid selection bias.
The estimations of relapse rate and 95% CI were estimated for
the 12 months preceding HET or MET initiation and during a
24-month period postinitiation.

SAE incidence rates were defined as the total number of
SAEs divided by the entire duration of the follow-up, and the
95% CIs were estimated assuming a Poisson distribution tak-
ing into account the exposure period of each treatment in
patients with POMS whose treatments were switched after
January 1, 2017, ie, the date of systematic collection of SAEs
in the OFSEP cohort.

To evaluate the data using a more conventional statisti-
cal method, we used propensity scores by inverse probability
of treatment weighting to compare the effectiveness of HET
and MET on the occurrence of the first relapse after baseline
in a sensitivity analysis.

The statistical analyses were conducted with an intention-
to-treat approach, using SAS, version 9.4 (SAS Institute) for de-
scriptive analyses and R software, version 4.2.2 (R Project for
Statistical Computed) with the survPen package, version 1.0.0,
to model event rate.35 All P values were 2-sided, and a P value
<.05 was considered statistically significant.

Results
Baseline Demographic and Clinical Characteristics
In the OFSEP database, 74 367 patients with MS were recorded
in December 2022, including 3841 (5.2%) with POMS. A total of
530 patients (mean [SD] age, 16.0 [1.8] years; 364 female [68.7%];
166 male [31.3%]) with POMS having initiated a DMT between

2010 and 2022 were included in the present study (Table 1 and
eTable 1 in Supplement1). METs were the most frequent index

Table 1. Clinical and Radiological Baseline Characteristics of Eligible
Children With Pediatric-Onset Multiple Sclerosis

Variable

No. (%) Cohen
daTotal HET MET

No. 530 108 (20.4) 422 (79.6)

Sex

Male 166 (31.3) 36 (33.3) 130 (30.8) 0.05

Female 364 (68.7) 72 (66.7) 292 (69.2)

Age at baseline, y

<10 8 (1.5) 2 (1.9) 6 (1.4) 0.26

10-11 14 (2.6) 3 (2.8) 11 (2.6)

12-13 42 (7.9) 4 (3.7) 38 (9.0)

14-15 137 (25.9) 24 (22.2) 113 (26.8)

16-17 329 (62.1) 75 (69.4) 254 (60.2)

Treatment initiation
epoch

2010-2012 162 (30.6) 14 (13.0) 148 (35.1) 0.73

2013-2015 146 (27.6) 24 (22.2) 122 (28.9)

2016-2018 120 (22.6) 27 (25.0) 93 (22.0)

2019-2022 102 (19.3) 43 (39.8) 59 (14.0)

EDSS (± 3 mo)

Mean (SD) 1.2 (1.4) 2.2 (1.6) 0.8 (1.2) 0.95

Median (IQR)
[range]

1.0
(0-2.0)
[0.0-7.0]

2.0
(1.0-3.5)
[0.0-6.5]

0.0
(0.0-1.5)
[0.0-7.0]

0.0 109 (20.6) 10 (9.3) 99 (23.5) 0.64

0.5-3.5 104 (19.6) 35 (32.4) 69 (16.4)

≥ 4.0 18 (3.4) 11 (10.2) 7 (1.7)

Not available 299 (56.4) 52 (48.2) 247 (58.5)

Disease duration
at first treatment, y

Mean (SD) 1.1 (1.4) 0.9 (1.6) 1.1 (1.3) 0.12

Median (IQR)
[range]

0.6
(0.3-1.2)
[0-13.1]

0.6
(0.3-1.0)
[0-13.1]

0.6
(0.3-1.3)
[0-9.9]

No. of relapses in the
year before baseline

0 11 (2.1) 3 (2.8) 8 (1.9) 0.42

1 257 (48.5) 35 (32.4) 222 (52.6)

2 181 (34.1) 48 (44.4) 133 (31.5)

≥3 81 (15.3) 22 (20.4) 59 (14.0)

Brain MRI
(−6 mo / +3 mo)

Yes 389 (73.4) 88 (81.5) 301 (71.3) 0.24

No 141 (26.6) 20 (18.5) 121 (28.7)

Gadolinium-enhancing
brain lesions

Positive 232 (59.6) 59 (67.0) 173 (57.5) 0.20

Negative 132 (33.9) 24 (27.3) 108 (35.9)

Not available 25 (6.4) 5 (5.7) 20 (6.6)

No. of T2 brain lesions

0 2 (0.5) 0 2 (0.7) 0.43

< 9 57 (14.7) 6 (6.8) 51 (16.9)

≥ 9 253 (65.0) 68 (77.3) 185 (61.5)

Not available 77 (19.8) 14 (15.9) 63 (20.9)

Brain MRI activity in the
year before baseline

Yes 341 (64.3) 73 (67.6) 268 (63.5) 0.06

No 49 (9.2) 12 (11.1) 37 (8.8)

Not available 140 (26.4) 23 (21.3) 117 (27.7)

(continued)
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DMT used with 422 children (79.6%), whereas 108 children
(20.4%) initiated HETs (Figure 1). The median (IQR) follow-up
duration was 5.8 (3.0-8.7) years. Time from disease onset to
baseline was similar in both groups (Table 1).

At baseline, treatment groups differed in relapse activity (≥3
relapses: HET, 22 of 108 [20.4%] vs MET, 59 of 422 [14.0%]) and
disability (mean [SD] EDSS: HET, 2.2 [1.6] vs MET, 0.8 [1.2];
Cohen d >0.20). Patients taking an HET had a higher T2 lesion
burden (≥9 brain lesions: HET, 68 of 108 [77.3%] vs MET, 185 of
422 [61.5%]) and appeared to have a higher percentage of gado-
linium enhancement (positive enhancement: HET, 59 of 108
[67.0%] vs MET, 173 of 422 [57.5%]). HET mainly comprised na-
talizumab (46 of 108 [42.6%]) and fingolimod (36 of 108 [33.3%]),
whereas interferon (268 of 422 [63.5%]), glatiramer acetate (58
of 422 [13.7%]), and DMF (55 of 422 [13%]) accounted for most
MET. The enrollment of children taking an HET increased in the
most recent epochs, after 2016 (eg, 2010-2012, 14 of 108 [13.0%]
vs 2019-2022, 43 of 108 [39.8%]) (Table 1).

Relapse Activity
The number of events for primary and secondary outcomes are
summarized in eTable 2 in Supplement 1. For the primary analy-
sis, the model-building strategy, including flexible effects on
the treatment variable, is shown in eTable 3 and eTable 4 in
Supplement 1. There was a significant proportional treat-
ment impact, ie, the observed outcome remained similar during

follow-up. Both treatment strategies impacted the first re-
lapse rate within the first 2 years, an outcome that was more
pronounced for HET; then, the outcome was sustained
(Figure 2A). Thus, from 2 years of follow-up, the probability
of a first relapse was approximately 8% (8 relapses per 100
person-years) and 20% (20 relapses per 100 person-years) per
year in the HET and MET groups, respectively (Figure 2A). The
cumulative probability of a first relapse was 41.3% for POMS
with HET, whereas it was 73.1% for those with MET at 5 years
(Figure 2B). After adjustment for the treatment initiation
epoch, the treatment group outcome persisted, and children
beginning HET had an associated 54% lower risk of first re-
lapse than those taking MET (adjusted hazard ratio [HR], 0.46;
95% CI, 0.31-0.67; P < .001) (eTables 5 and 6 in Supple-
ment 1). The risk decreased by 7.0% by year of treatment ini-
tiation, meaning a higher efficacy of DMT in the latest epochs
(adjusted HR, 0.93; 95% CI, 0.89-0.96; P < .001). Interest-
ingly, neither age at DMT initiation nor age at disease onset
emerged as confounders, and no interaction was observed.

HET was associated with a reduction in ARR by 91.6%, from
2.69 (95% CI, 2.31-3.12) to 0.23 (95% CI, 0.16-0.31) at 24 months.
With a lesser magnitude, MET was associated with a decrease
in ARR by 74.0%, from 1.93 (95% CI, 1.77-2.11) to 0.50 (95% CI,
0.45-0.55). A marked reduction in the relapse rate was ob-
served to be associated with HET 3 to 6 months after treat-
ment initiation (Figure 2C).

We confirmed these results using a conventional propen-
sity score–weighted method. The confounder-adjusted (treat-
ment initiation epoch) percentage of patients experiencing
at least 1 relapse within the 5 years postinitiation was 44.8%
and 72.4% in the HET and MET groups, respectively. The
corresponding HR for POMS treated with HET vs MET was
0.41 (95% CI, 0.26-0.60; P < .001) (eTable 7 and eFigure 1 in
Supplement 1).

To rule out potential treatment misclassification as HET
or MET, we conducted a sensitivity analysis including only
MS-approved DMT and rituximab (as anti-CD20 therapies are
approved in adult MS). Findings were similar to those of the
primary analysis (data not shown). Additionally, we con-
ducted an analysis using an as-treated approach (ie, censor-
ing data at treatment discontinuation), which demonstrated
similar results to the intention-to-treat approach (adjusted HR,
0.41; 95% CI, 0.33-0.52; P < .001) (eFigure 2 and eTable 8 in
Supplement 1).

Brain MRI Disease Activity Over a 2-Year Period
After adjustment for confounding factors in a backward step-
wise multivariate logistic regression, including EDSS and the
number of T2 lesions at the index MRI, we found a 66% sig-
nificant decrease in MRI activity at 2 years in the HET group
compared with the MET group (n = 300; adjusted OR, 0.34;
95% CI, 0.18-0.66; P = .001) (eTables 9 and 10 in Supple-
ment 1).

Disability Assessment
The treatment strategy did not alter the CDP dynamics (avail-
able baseline EDSS: HET: n = 56; MET: n = 175). The annual
probability of CDP gradually increased to reach 7% at 5 years

Table 1. Clinical and Radiological Baseline Characteristics of Eligible
Children With Pediatric-Onset Multiple Sclerosis (continued)

Variable

No. (%) Cohen
daTotal HET MET

Index treatment

MET

Azathioprine 6 (1.1) 0 6 (1.4)

NA

Cyclophosphamide 1 (0.2) 0 1 (0.2)

Dimethyl fumarate 55 (10.4) 0 55 (13.0)

Glatiramer acetate 58 (10.9) 0 58 (13.7)

Interferon beta-1a 248 (46.8) 0 248 (58.8)

Interferon beta-1b 11 (2.1) 0 11 (2.6)

Peginterferon
beta-1a

9 (1.7) 0 9 (2.1)

Methotrexate 1 (0.2) 0 1 (0.2)

Mycophenolate
mofetil

1 (0.2) 0 1 (0.2)

Teriflunomide 32 (6.0) 0 32 (7.6)

HET

Alemtuzumab 1 (0.2) 1 (0.9) 0

NA

Fingolimod 36 (6.8) 36 (33.3) 0

Mitoxantrone 13 (2.4) 13 (12.0) 0

Natalizumab 46 (8.7) 46 (42.6) 0

Ocrelizumab 4 (0.8) 4 (3.7) 0

Ofatumumab 1 (0.2) 1 (0.9) 0

Rituximab 7 (1.3) 7 (6.5) 0

Abbreviations: HET, highly effective therapy; MET, moderately effective
therapy; NA, not applicable.
a Standardized mean or proportion difference (Cohen d values): a value less

than 0.2 is considered acceptable, between 0.2 and 0.5 as a moderate
difference, between 0.5 and 0.8 as a significant difference, and greater than
0.8 as a major difference.
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after treatment initiation, and a cumulative probability of CDP
of 16.1% was estimated regardless of group assignment
(eTables 11 and 12 and eFigure 3 in Supplement 1).

Then, we analyzed the association of index treatment with
tertiary education attainment (data available for 281 of 356 pa-
tients). Most children entered college of higher education or
university regardless of initial treatment strategy (HET: 20 of
38 [52.6%]; MET: 160 of 243 [65.8%]) with an adjusted OR (HET
vs MET) of 0.51 (95% CI, 0.24-1.10; P = .09) (eTable 13 in Supple-
ment 1).

Treatment Discontinuation and Switching
Regarding treatment discontinuation, the best-fitting model
shows that the dynamic of treatment discontinuation rates
were different between HET and MET, despite similar rates at
baseline. Discontinuation rates of the MET group remained con-
stant (40 withdrawals per 100 person-years), whereas those
of the HET group decreased the first 2 years (7 withdrawals per
100 person-years) then increased (Figure 3A). The median (IQR)
time to treatment discontinuation was 1.75 (1.55-1.95) years and
4.95 (3.25-5) years in the MET and HET groups, respectively.
Overall, 50.7% of children taking HET had discontinued treat-
ment at 5 years vs 86.1% of children taking MET (Figure 3B).
The HR of MET discontinuation was 5.97 (95% CI, 2.92-12.20)
after 2 years of treatment compared with that of HET, peaked
around 2.5 years, and then decreased (eFigure 4 in Supple-
ment 1). No confounders were found.

To pinpoint reasons for treatment discontinuation, the
reported events of inefficacy and intolerance within 5 years
of follow-up (eTable 2 in Supplement 1) and at last visit
(Table 2) were analyzed. Unlike MET, few events were
reported in the HET group (8 for inefficacy and 5 for intoler-
ance) and were all observed within the first 6 months of

treatment. Insufficient efficacy (HET: 13.6%; MET: 63.9%)
(eFigure 5A in Supplement 1) and intolerance (HET: 6.6%;
MET: 44.8%) (eFigure 5B in Supplement 1) predominated in
the MET group. Most patients who initiated HET continued
their treatment (64 of 108 [59.3%]), and among patients who
underwent a first switch, 28 of 39 (71.8%) switched to
another HET. In the MET group, only 86 of 422 children
(20.4%) continued taking the treatment. One-half of the
patients taking MET who switched were escalated to HET
(168 of 322 [52.2%]) (Figure 3C and eTable 1 and eFigure 6 in
Supplement 1). Thus, after first treatment switching, an HET
strategy was considered in 92 of 108 children (85.2%) from
the HET group, whereas 240 of 422 children (56.9%) from
the MET group continued to take an initial MET, including
horizontal switches. At the date of data extraction, 257 of
422 children (60.9%) taking an initial MET had escalated to
an HET with a median (IQR) time to switch of 1.9 (0.9-3.8)
years (Figure 3C and eFigure 6 in Supplement 1).

SAEs
Among the 185 children who initiated their treatment after
January 1, 2017, only 7 SAEs in 5 children were observed dur-
ing the exposure period (4 in the HET group, 3.41 per 100
person-years vs 3 in the MET group, 1.67 per 100 person-
years; P = .25) (eTable 14 in Supplement 1).

Discussion
This French multicenter observational cohort study
explored the effectiveness of the initial treatment strategy in
POMS. Consistent with other registries, POMS prevalence
was approximately 5.2% in the OFSEP cohort.8,18 The

Figure 1. Study Flow Diagram

3841 Patients with pediatric-onset MS (<18 y) from
data export in December 2022

1023 With first DMT received in childhood

545 With first DMT initiated after January 2010

543 With relapsing-remitting MS at DMT initiation

530 Included
108 Received HET
422 Received MET

231 With EDSS score at baseline
56 Received HET

175 Received MET

300 Followed up for ≥2 y with MRI
data available
55 Received HET

245 Received MET

185 With DMT initiation after
January 2017
62 Received HET

123 Received MET

13 Excluded because of no
visits since MS onset

DMT indicates disease-modifying
therapy; HET, highly effective
therapy; MET, moderately effective
therapy; MS, multiple sclerosis.
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analysis showed that beginning an HET in children was asso-
ciated with effectively controlled relapses and radiological
activity compared with an MET. Treatments were initiated at

a similar timing during the disease course, and both treat-
ment strategies were associated with a significant reduction

Figure 2. Relapse Rate According to Index Treatment Strategy
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Figure 3. Treatment Discontinuation According to Index Treatment
Strategy Group
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in relapses in the first 2 years. Early HET initiation was asso-
ciated with optimally controlled POMS inflammatory activ-
ity, but MET posed a higher associated risk of DMT interrup-
tion and switching due to persistent disease activity and
intolerance. HET interruption slightly increased beyond 3
years, explained by scheduled switches (due to anti–John
Cunningham virus antibody positivity with natalizumab).
The analysis herein highlights the scarcity of midterm SAEs,
balanced between treatment groups over a 2-year period.
Long-term safety is crucial, especially in young patients
exposed to treatments during critical developmental periods
(eg, neurodevelopment, puberty, risk of malignancies).
Moreover, the potential safety profile heterogeneity of HET
should be considered in decision-making.36,37

Few multicenter observational studies have compared
initial DMT effectiveness in POMS. A large US study (197 pa-
tients taking newer DMTs and 544 taking injectable older
DMTs) demonstrated better control of relapse and MRI activ-
ity with newer DMTs.10,38 However, most studies have com-
pared injectable DMTs to newer DMTs, which combine both
HET and MET, complicating preferred strategy evaluation.9,10,13

Similarly, the effectiveness assessment of DMT classified ac-
cording to treatment efficacy in a small cohort study showed
results similar to our study.39

Herein, DMF was classified among MET based on the most
conservative assumption because no robust RCT has yet
shown that DMF is more effective than platform therapies or
teriflunomide, neither in adults nor children.4,40,41

Limiting long-term disability is critical, but no differ-
ences were found between strategies, possibly due to miss-
ing baseline EDSS scores and a relatively short follow-up
duration, as in other studies.10 Yet, we cannot rule out that
patients initially treated with MET who escalated to HET
were ultimately sufficiently protected against EDSS progres-
sion at 5 years. A large Italian MS registry study highlighted
long-term disability improvement in POMS in the most
recent years, emphasizing increased HET use and earlier
intervention as main progress in POMS management.8

Although personalized therapy would be a tremendous
achievement in MS care, it would require proper identifica-
tion of early prognostic factors, estimates of disease trajec-
tory, and treatment-responsiveness profiling.12,42 In this
regard, opting for an effective initial treatment strategy
might limit disease breakthrough. In this cohort, inefficacy
and intolerance were the main reasons for discontinuation,
suggesting suboptimal strategies. As expected, disease
breakthrough was observed mainly in the MET group
with a rate of treatment escalation of approximately 60%,
exceeding previous reports.9,12,43,44 Meanwhile, few
patients taking HET underwent de-escalation during
follow-up (<10%).

In adult MS, preferring HET as index treatment over
therapeutic escalation was associated with a reduction in
disease progression and long-term disability.25,45-47 Early
treatment initiation within 2 years of disease onset
can dampen disability progression also in children, high-
lighting an optimal time window to mitigate neurological
damage.15,48

Limitations
This study has some limitations. The main limitations include
the observational nature of the study, lacking randomization.
However, contrary to adult studies, such therapeutic strategy
studies in children are hindered by ethical, practical, and demo-
graphic concerns; real-world observational studies are thus
essential.24,36,37,49,50 The retrospective nature of the study, miss-
ing baseline data and heterogeneity in HET usage, were ad-
dressed by adjusting models. Similarly, the treatment switch
rates observed might have evolved over time, leading to an
underestimation of switching rates in older epochs. Although
the classification of off-label therapies might be controversial,
excluding them did not alter the primary outcome. Regarding
disease breakthrough, an International Paediatric Multiple
Sclerosis Study Group consensus defined treatment ineffi-
cacy. Yet, data on ineffectiveness collected in this registry were
based on MS clinician judgment and not on predefined criteria.21

Treatment adherence was not specifically assessed herein but
tolerability data were collected. Multiple confounders such as
socioeconomic status and geographical origin could impact the
educational course of children with POMS and partly explain
the contrast between the present findings and those assessing
the effects of natalizumab or fingolimod on cognition and qual-
ity of life.2,51 Additionally, missing demographic data includ-
ing ethnicity (whose collection is banned by French law), so-
cioeconomic status, access to an MS center, and other social
determinants of health could affect the generalization of the
present findings to a broader population.

Conclusions
The findings of this cohort study suggest a sustained reduc-
tion in disease activity over 5 years associated with use of an
HET as the primary strategy in POMS, with an optimal impact
within the first 2 years. Although long-term safety studies are
crucial, the apparent safety of MET is marred by treatment
discontinuation and lesser early effect on disease control.
The present findings corroborate current expert opinions and
suggest prioritizing initial HET in children with POMS.22-24,52

Table 2. Reasons for First Treatment Discontinuation During Follow-Up

Reason

No. (%)

Total HET MET
Discontinuation 380/530

(71.7)
44/108
(40.7)

336/422
(79.6)

SAE 12 (3.2) 3 (6.8) 9 (2.7)

Inefficacy 188 (49.5) 12 (27.3) 176 (52.4)

Intolerance (general, local,
and/or biological)

112 (29.5) 5 (11.4) 107 (31.8)

Pregnancy (desire for) 8 (2.1) 2 (4.5) 6 (1.8)

Scheduled stop 36 (9.5) 21 (47.7) 15 (4.5)

Patient convenience 46 (12.1) 6 (13.6) 40 (11.9)

Other 9 (2.4) 3 (6.8) 6 (1.8)

Unknown 7 (1.8) 0 7 (2.1)

Abbreviations: HET, highly effective therapy; MET, moderately effective
therapy; SAE, serious adverse event.
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