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ABSTRACT

Over the past decade, Al has transformed multiple sclerosis (MS) research and care,
enhancing diagnosis, prognosis, and disease monitoring. From 2015 to 2025, Al
evolved from basic image classification to advanced multi-modal models predict-
ing disease progression and treatment response. Deep learning improved lesion
detection and brain atrophy assessment via MRI, while machine learning enabled
MS subtype identification and prognostic modeling. Researchers leveraged diverse
datasets—MRI repositories, clinical trials, and EHRs—to train CNNs, RNNs,
ensembles, and transformers. These advances improved diagnostic precision and
supported disease trajectory prediction. Al tools now aid radiologists in tailoring
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treatments, though challenges like model generalizability, data harmonization, and
regulatory approval persist. The future lies in federated learning, explainable Al,
and real-time decision support to realize precision medicine in MS care.

1. INTRODUCTION

Multiple Sclerosis (MS) is an immune-mediated, chronic neurodegenerative
condition of the central nervous system (CNS) that strikes millions of people across
the globe. MS is marked by inflammation, demyelination, and neurodegeneration,
resulting in numerous physical and cognitive disabilities (Ramaglia et al., 2021).
Primary progressive MS (PPMS), secondary progressive MS (SPMS), and relapsing
remitting MS (RRMS) are some of the other forms of MS, which have their own
respective clinical issues and disease courses. Treatment at an early stage for the
delay of the course of the disease is dependent on early and proper diagnosis, but
MS remains difficult to diagnose because of its heterogeneity, symptom variabili-
ty, and requirement for proper integration of clinical, radiological, and laboratory
evaluations (Ghasemi et al., 2016). Challenges in discrimination between multiple
sclerosis and other neuroinflammatory diseases, discrimination of disease subtypes,
prediction of long-term outcomes, and assessment of response to therapy remain
undeterred notwithstanding advances in clinical and radiological assessment, includ-
ing magnetic resonance imaging (MRI) (Rose et al., 2021). Because of their deep
dependence on experienced doctors, classical diagnostic and prognosis methods
impose subjectivity, inter-observer variability, and time lag in decision-making.
Exploration into advanced technology, particularly artificial intelligence (Al), has
been motivated by the growing complexity in MS diagnosis and treatment. Al has
the potential to tackle grand challenges in MS clinical practice by enhancing dis-
ease stratification, enhancing diagnostic precision, and providing predictive value
(Nabizadeh et al., 2022). Al has the ability to assist doctors in identifying patterns
that may be difficult for human vision to detect using vast amounts of clinical and
imaging information. This can assist in the detection of early MS, accurate subtype
classification, and prediction of disease progression. This decade review strives to
present the key advances in Al applications in MS research during the period 2015-
2025. Besides predicting the future direction and emerging trends, this research tries
to evaluate the impact of these advances in MS diagnostics, prognostics, and clinical
management. This review is targeted at presenting a systematic understanding of
the progress in application of Al in MS by integrating the current status of inte-
gration of Al in MS and indicating any loopholes and areas where research can be
extended. An extensive literature search was conducted to identify relevant studies
that were published between 2015 and 2025. A PRISMA-type architecture guided
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