EARLY PREDICTORS OF LONG-TERM CLINICAL OUTCOMES IN
PEDIATRIC MULTIPLE SCLEROSIS: A12-YEAR STUDY
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INTRODUCTION and PURPOSE

Identifying prediciors of long-term outcomes in pediatric muliple sclerosis (MS) is crucial for tailoring
an early and effective treament, but only a few longiudinal studies have explored clinical and
conventional magnetic reso nance imaging (MRI) predictors of relapse risk and disability progression in
pediatic MS [1]. Key faciors associated with the risk of a second clinical attack inchude femak sex,
older age at onset, mulifocal preseniation, and optic nerve involvement. Predictors of long-tarm
disability acarmuktion inchide older age at onset mulifocal onset spinal cord/infratenorial
involvement, higher relapse rate, and greater T2-hyperintense white matter (WM) lesion burden.
Clinical and conventional MRI assessments do not fully capture the smoldering pathological processes
that begin carly ako in pediatic MS, thus the inegration of advanced MRI measures may improve
carly disease characterization, prog nostication, and personalized treament planning in pediatric MS.

In this study we aimed to identify early clinical and MRI predictors of long-term clinical
outcomes in pediatric MS, by integrating chnical and conv entional MRI measures (e.g., brain and
spinal cord lesions) with advanced MRI techniques, including volum et ric analy sis, choroid plexus
metrics, and micro structural assessment of no rm al-ap pearing white matter (NAWM).

METHODS

« Subjects. 70 pediatric-onset MS patients and 23 age- and sex-maiched healthy controls (HC).

«Clinical assessment (baseline and follow-up). (A) Expanded Disability Statws Scale (EDSS) scare; (B)
definition of MS dirical phenctypes (relapsing remitting or secondary pragressive); (C) reconding of relapses;
(D) onging disease-modifying treatment (DMT): (moderate-efficacy [ME-DMT]: inte fe on-beta, glatiramer ac etate,
teriflunomide and dimethyl funamte); high-efficacy [HE-DMT]: cyclophosphamide, mitoxantrone, cladsibine,
natalizumab, fingolimod, alemtuzumab, ocreli zumab)

* Clinica las sess men t (follo w-up).

- 6-month confirmed disability worsening (6m-CDW): 1.5-point increase (if baseline EDSS score=0), 1.0-point
increase (if baseline EDSS score<5.5). or 0.5-point increase (if baseline EDSS score=5.5) and confirmed 6 months
apart

«MRI acquisition and analysis.

- Brain 3T MRI: (A) dua-cho tiwho spin echo: brain T2-hyperintense WM lesion volume (tctal,
periventricular, jutacatical, infratertorial deep WM) [Jim 8.0, Xinapse Systems and in-house implemented
method]; (B) threed i (D) T ized brain thalamic, cortical and lateral venticle
volumes [FSL-SIENAx2 sofware]; nomalized choroid plexws volume /[Jim 8.0, qup\( Syster
iversion recorery (DIR): cortical lesion number fJim 8, Xinapse Systems]; diffisl
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. Table 2 shows univariabk and multivariable Cox
regression models using time to first clinical relap sc as outcome in pediatric MS.
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- Spi : the presance of spinal cord lesions was retrospectively evaluated dose to the time of
MRI acquisition by review ing medical records.

RESULTS

MS patients

Table 1 shows the main chmu and MRI characteristics of healthy controls and pediatri
at baseline.
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Longitudinal findings in in pedia tric MS pa tiens.

« The median (inter quartile range [IQR]) follow-up duration was 12.3 (10.1514.3) years.

« Twenty-six (50%) of patients had the first chinical relapse within the first 4.7 (95% confidence
interval [CI]=2.6;7.0) years from baseline (Figure 1).

« The estimated annualized rehpse rate was 0.13 (95% C1=0.10;0.17).

« Twenty-five (58%) out of the 43 patients treated with ME-DMTs switched to a HE-DMTs for
efficacy.
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Figure 1. (A) Kaplan-Meier curves showing the probability estimates of surviving relapses. (B) Average
cumulative number of relapses over the follow-up. Dotted lines are 95% pointwise confidence intervals.

«Over the follow-up, 11 (21%) out of 52 patients had a 6m-CDW event (Figure 2).

«No patient converted to secondary prog ressive MS.

« At last follow-up, no significant overall EDSS changes were observed (median EDSS at baseline
[IQRI=1.5 [1.0;1.51, at follow-up=1.0 [0.0;2.5], p=0.785).

« At last follow-up, 18 (35%) out of 52 paticnts had EDSS wo rsening.

« At 5 and 10 years of follow-up, 88% (95% CI=76:95) and 84% (95% CI=71;92) of pediatic MS
patients remained free from 6m-CDW.

mm2fs x 10-3. FA is a dimensionl ess index.
Abbreviations: AD=axial difusivity; Clconfidence interval; DM T-disease-modifying therapy: EDSS—Expanded Disability Status
Seale; FA-fractonal anisotopy; IQR-interquartile range; MD-mean diffusvity: mb-millfier; NA-nomal appearing:
NB V=nomnal ized brain volume; NC V=nomalized cortical volume; RD=rad al di ffusivity; WM=white matter.
of time to 6m-CD'W event. Yo unger age (HR=0.82, 95% CI=0.68;0.98) and lower NAWM

FA (HR=0.67, 95% CI=0.51;0.88) were risk factors indepen dently sh ortening time toa 6m-CD W event.

P of EDSS worsening at followaup. A lower NAWM FA predicted a greater EDSS
wo rsening at the last follow-up (=-0.26, 95% CI=-0.50;-0.03).

CONCLUSIONS

« Higher infratentorial lesion count, the presence of spinal cord lesions, lower thalamic volum e,
and greater CP volum e at baseline predicted shorter time to first relapse

«Higher EDSS scorc, higher brain T2-hy perintense WM LV, the presence of spinal cord lesions,
and higher CP volum e were associated with increased risk of recurrent relpses

“HE-DMT significantly reduced the risk of rehpses and delayed the time to first rehpse,
highligh ting the benefit of early aggressive therapy

*Younger age and lower NA\WM FA predicted earlier 6-m CDW, with lower NAWM FA being
also associated with greater EDSS wo rsening at long-term follow-up

+Our findings underscore the prognostic value of integrating advanced MRI metrics (e.g.,
NAWM microstructure, thal mic atrop hy, CP volum o) with clinical measures in pedia tric MS

«Early identification of high-risk patients can inform tailored treatment stra tegies, po tentially
improving long-term clinical outcomes
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