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Pediatric demyelinating disorders
Global updates, controversies, and future directions

The field of pediatric-onset multiple sclerosis (MS) and other demyelinating diseases in child-
hood has advanced considerably since the publication of the last International Pediatric Multiple
Sclerosis Study Group (IPMSSG)–sponsored Neurology® supplement in 2007. Over the last
decade, demyelinating diseases of the CNS in children, and MS in particular, have garnered
considerable international focus, both in the clinical and research world but also in the lay press
and public awareness. This coming of age resulted in an exponential increase in research efforts
and publications, with more than 250 peer-reviewed publications on pediatric MS in the past 10
years. It has also crystallized national and international collaborations that are critical to trans-
form the field.

With an increase in diagnostic awareness of pediatric MS, the paradigm of early treatment
emerged as a consensus standard of care. The rapidly expanding array of new immunomodula-
tory drugs approved for use in adult-onset MS has also resulted in the launch of the first pediatric
MS clinical trials. These trials are pivotal to meaningfully steward powerful and efficacious ther-
apies while addressing potentially more significant side effects and long-term risks. Identifying
pediatric-specific considerations for safety and tolerability, defining outcome measures sensitive
to MS expression in the pediatric context, and remaining vigilant for short- and long-term ther-
apeutic impact on the developing nervous and immune systems in pediatric patients with MS is
imperative. In addition to the need for clinical trials, pediatric MS care providers must also con-
sider and contribute to evidence-based algorithms for diagnostic approaches and treatment man-
agement, including definitions for breakthrough disease. These guidelines have yet to be created
but will be essential as the armamentarium of therapeutic options expands.

The current supplement summarizes new insights related to pediatric demyelinating disorders
in 16 articles compiled under the direction of the IPMSSG Steering Committee, who identified
topic experts. For each article, our aim was to encourage a team of international contributors
with diverse areas of expertise to compile a critical state-of-the-art review on current knowledge,
attain consensus on recommendations where clear-cut evidence is lacking, and discuss contro-
versies and future directions. All first authors of the supplement were invited to review and pro-
vide final edits to all other articles, thereby further enhancing the consensus character of this
supplement.

The first and most patient-centered article in this supplement is titled “Pediatric multiple
sclerosis: Perspectives from adolescent patients and their families,” depicting the day-to-day
impact of a chronic neurologic disease at an early age. This article highlights the need for
additional work on all areas to better treat and identify preventative and curative approaches
for children and adolescents with MS. Further involvement of patients and their families in
scientific efforts with the clinical and research community will help pave the way to a brighter
future.

Major advances have been made in the diagnosis of pediatric MS, as summarized in “Con-
sensus definitions for pediatric MS and other demyelinating disorders in childhood,” showing
that the McDonald 2010 criteria, as applied at the time of a first attack, have been validated in

From the Partners Pediatric MS Center (T.C.), Massachusetts General Hospital, Harvard Medical School, Boston; and Division of Neurology
(D.P.), Children’s Hospital of Eastern Ontario, University of Ottawa, Canada.

Go to Neurology.org for full disclosures. Funding information and disclosures deemed relevant by the authors, if any, are provided at the end of the article.

© 2016 American Academy of Neurology S1

ª 2016 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

mailto:tchitnis@partners.org
http://neurology.org/lookup/doi/10.1212/WNL.0000000000002882


patients 11 years and older and should be
applied more cautiously in younger children.
“Immunopathophysiology of pediatric CNS
inflammatory demyelinating diseases” summa-
rizes a deeper understanding of the pathophys-
iology of pediatric MS through the analysis of
biopsy specimens, which demonstrate a 50%
higher extent of acute axonal damage com-
pared to adult patients with MS, particularly
in the prepubertal age group. In addition, T-
cell studies reveal increased memory cells in
pediatric patients with MS, and increased sub-
sets of memory cells with a Th17 phenotype.
“Environmental and genetic factors in pediat-
ric inflammatory demyelinating diseases” sum-
marizes results and ongoing efforts to identify
genetic and environmental risk factors for
pediatric MS, which may shed new light on
the risk for MS overall. Present studies indicate
commonality of genetic risk alleles including
HLA-DRB1*1501, and environmental risk
factors including smoking exposure, hypovita-
minosis D, obesity, and prior Epstein-Barr
virus infection in children with MS, as previ-
ously observed in adult MS. The diagnosis of
MS in childhood requires expertise in discern-
ing MS from the broad spectrum of other
immune and genetic disorders that can mimic
MS in clinical expression and imaging charac-
teristics. “Differential diagnosis and evaluation
in pediatric inflammatory demyelinating dis-
orders” provides guidance for clinicians with
regard to the differential diagnosis of MS.

A pervasive theme among several articles is
the identification of myelin-oligodendrocyte
glycoprotein (MOG) antibodies in a variety
of forms of demyelinating diseases in children.
Although it is becoming clear that MOG anti-
bodies are present in diverse pediatric demye-
linating syndromes, and appear to predict
a non-MS outcome in children with acute
demyelinating syndromes, there is still much
to be clarified about the clinical significance
including diagnostic and prognostic values of
these antibodies.

The current knowledge of the demyeli-
nating syndromes optic neuritis (ON), trans-
verse myelitis (TM), and acute disseminated
encephalomyelitis (ADEM) are summarized
in “Acute disseminated encephalomyelitis:
Updates on an inflammatory CNS syndrome,”

“Pediatric transverse myelitis,” and “Pediatric
optic neuritis.” A major advance is the use of
optical coherence tomography in pediatric pa-
tients, which demonstrates pathology in non-
ON eyes even in the early stages of the disease,
signifying early silent tissue injury. ADEM is
possibly not a single specific entity, but an
inflammatory CNS syndrome with immune-
mediated demyelination and strong predilec-
tion to young children. TM is a potentially
devastating condition with significant cumu-
lative demands on health and social
care resources, and ongoing trials will hope-
fully inform on optimal treatment of TM.
Recently, there has been increased recognition
that neuromyelitis optica spectrum disorders
occur in children, as summarized in “Neuro-
myelitis optica spectrum disorders in children
and adolescents.” Further efforts are underway
to evaluate the frequency and clinical associa-
tions of aquaporin-4 and MOG antibodies in
this cohort. “Pediatric acquired CNS demye-
linating syndromes: Features associated with
multiple sclerosis” highlights clinical and
MRI predictors of development of MS after
an acute demyelinating syndrome. Common
risk factors are age, female sex, presence of
brain MRI lesions, and specific lesion features.

“Pediatric multiple sclerosis: Clinical fea-
tures and outcome” and “Pediatric multiple
sclerosis: Cognition and mood” summarize
the clinical and cognitive features of pediatric
MS. An emerging theme is the difference in
clinical and MRI presentation of prepubertal
and postpubertal onset MS, which raises ques-
tions about the modifying effect of puberty.
“MRI in the evaluation of pediatric multiple
sclerosis” discusses the role of MRI in the eval-
uation of pediatric MS. Studies of volumetric
MRI analysis demonstrate an impact of MS on
age-expected brain growth and functional
MRI reveals activation patterns in pediatric
patients with MS that differ from regional
brain activation patterns seen in healthy age-
matched youth. These studies highlight that
MS onset during childhood may profoundly
influence maturing and actively myelinating
neural networks.

“Pediatric multiple sclerosis: Conventional
first-line treatment and general management”
summarizes the current knowledge of safety
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and efficacy of traditional first-line injectable
agents, b-interferon and glatiramer acetate,
which have been shown to be fairly safe in
children with MS, although there are limited
efficacy data. There have been major advances
in the area of MS therapeutics, in which for-
mal evaluation through randomized clinical
trials of newMS therapies including oral drugs
are now being conducted in children, as sum-
marized in “Pediatric multiple sclerosis: Esca-
lation and emerging treatments.” Such trials
have the potential to greatly advance the
knowledge of safety and efficacy of newer
agents, but also create new challenges for the
pediatric MS community to evaluate the grow-
ing number of MS therapies.

“International Pediatric MS Study Group
Global Members Symposium report” is
a meeting report of the first global IPMSSG
meeting held in Boston in 2014, during which
major themes highlighted above were dis-
cussed. In addition, focused workshops were
held to discuss vitamin D dosing in pediatric
MS, cognition and its effects on real-world
outcomes in childhood MS, and MS treat-
ment approaches.

Pediatric MS and other inflammatory CNS
demyelinating diseases constitute a group of
disorders with potentially devastating irrevers-
ible neurologic consequences. We hope that
this supplement will facilitate the best possible
care for those young patients, by providing
the knowledge basis and expert opinions
required for informed decisions with regard
to diagnostic and treatment strategies. Future
research will hopefully elucidate preventative
approaches, and provide more reliable infor-
mation with regard to age-specific disease
immunopathophysiology, as well as treatment
risks and responses. In view of the relatively
low incidence of pediatric demyelinating

disorders, a collaborative, international approach
is required. The IPMSSG will continue to sup-
port such international efforts and we strongly
encourage all interested colleagues involved in
the field of pediatric demyelinating disorders
to actively participate in our projects (www.
ipmssg.org).

This supplement is made possible by the
financial support of MS organizations that in
scope reflect the international collaboration
in the field of pediatric MS. You will find
the sponsors identified by name on the title
page. We greatly appreciate their support,
and thank their many donors worldwide.
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