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ORIGINAL ARTICLE

Natural History of Multiple Sclerosis
with Childhood Onset

Christel Renoux, M.D., Sandra Vukusic, M.D., Yann Mikaeloff, M.D._,
Gilles Edan, M.D., Michel Clanet, M.D., Bénédicte Dubois, M.D.,
Marc Debouverie, M.D., Bruno Brochet, M.D., Christine Lebrun-Frenay, M.D.,
Jean Pelletier, M.D., Thibault Moreau, M.D., Catherine Lubetzki, M.D.,
Patrick Vermersch, M.D., Etienne Roullet, M.D., Laurent Magy, M.D.,
Marc Tardieu, M.D., Samy Suissa, Ph.D., and Christian Caonfavreux, M.D.,
for the Adult Neurology Departments KIDMUS Study Group*

ABSTRACT

BACKGROUND
The course and prognosis of childhood-onset multiple sclerosis have not been well
described.

METHODS

We used data from 13 adult neurology departments affiliated with the European
Database for Multiple Sclerosis (EDMUS) network to identify a cohort of 394 patients
who had multiple sclerosis with an onset at 16 vears of age or younger and a com-
parison group of 1775 patients who had multiple sclerosis with an onset after 16
years of age. We determined the initial clinical features, the dates of disease onset,
and the occurrence of outcomes, including relapse, conversion to secondary progres-
sion, and irreversible disability as measured by scores of 4 (limited walking ability
but ability to walk more than 500 m without aid or rest), 6 (ability to walk with uni-
lateral support no more than 100 m without rest), and 7 (ability to walk no more than
10 m without rest while using a wall or furniture for support) on the Kurtzke Dis-
ability Status Scale (range, 0 to 10; higher scores indicate more severe disability).

RESULTS

For patients with childhood-onset multiple sclerosis, the estimated median time from
onset to secondary progression was 28 vears, and the median age at conversion to
secondary progression was 41 years. The median times from onset to disability scores
of 4, 6, and 7 were 20.0, 28.9, and 37.0 years, respectively, and the corresponding
median ages were 34.6, 42.2, and 50.5 years. In comparison with patients with adult-
onset disease, those with childhood-onset disease were more likely to be female than
male (female:male ratio, 2.8 vs. 1.8), were more likely to have an exacerbating-remit-
ting initial course (98% vs. 84%), took approximately 10 years longer to reach sec-
ondary progression and irreversible disability, and reached these landmarks at an
age approximately 10 years younger (P<0.001 for all comparisons).

CONCLUSIONS

Patients with childhood-onset multiple sclerosis take longer to reach states of irre-
versible disability but do so at a younger age than patients with adult-onset multiple
sclerosis.

N ENGL ) MED 356;25 WWW.NEJM.ORG JUNE 21, 2007
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From Hépital Neurologique Pierre Wert-
heimer, Hospices Civils de Lyon; INSERM
Unité 842; and Université Lyon 1 — all in
Lyon (C.R., SV, C.C.), Hépital de Bicétre,
Paris Kremlin-Bicétre, Paris (Y.M,, M.T.);
Hépital Pontchaillou, Rennes (G.E.); Hopi-
tal Purpan, Toulouse (M.C\); Hopital Saint
Julien, Nancy (M.D.); Hépital Pellegrin,
Bordeaux (B.B.); Hépital Pasteur, Nice
(C.L.-F.); Hopital de la Timone, Marseille
(J.P); Hépital Général, Dijon (T.M.); Hapi-
tal de la Pitié-Salpétriére, Paris (C.L.);
Hépital Roger Salengro, Centre Hospit-
alier Régional Universitaire, Lille (PV),
Hépital Tencn, Paris (E.R.); and Cenlre
Hospitalier Universitaire Dupuytren, Li-
moges (L.M.) — all in France; University
Hospital Gasthuisberg, Leuven, Belgium
(B.D.); and Royal Victoria Hospital, Mc-
Gill University, Montreal (C.R., S.5.). Ad-
dress reprint requests to Dr. Confavreux
at Service de Neurclogie A and the Euro-
pean Database for Multiple Sclerosis Co-
ordinating Center, Hépital Neurologique
Pierre Wertheimer, 59 blvd. Pinel, 69677
Lyon-Bron CEDEX, France, or at christian.
confavreux@chu-lyon.fr.

*The other members of the Adult Neu-
rology Departments Kids with Multiple
Sclerosis (KIDMUS) Study Group are
listed in the Appendix.

N Engl | Med 2007;356:2603-13.
Copyright © 2007 Massachusetts Medical Sacrety.
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ULTIPLE SCLEROSIS GENERALLY AF-

fects young adults between 20 and 40

.vears of age.? Onset occurs in childhood
(before the age of 16 years) in 0.4 to 10.5% of
cases.>!! There are few studies on the natural his-
tory of childhood-onset multiple sclerosis, and
most of these studies describe either single cases
or small series. The four largest series include no
more than 200 patients each.'?'* There are still a
number of unresolved issues regarding childhood-
onset multiple sclerosis, The main objective of
our collaborative study was to describe the natu-
ral history of the disease and determine the prog-
nostic factors for disability in a cohort of patients
with onset of multiple sclerosis before or at the
age of 16 who were being seen in departments of
adult neurology affiliated with the European Data-
base for Multiple Sclerosis (EDMUS) network.
Another objective was to compare the course and
prognosis of childhood-onset and adult-onset
multiple sclerosis.

METHODS

PATIENT POPULATION, DATA COLLECTION,

AND DEFINITION OF CASES

Patients were identified from the databases of 13
French and Belgian departments of adult neurol-
ogy participating in the EDMUS network.'® Data
collection in these centers began in 1976 (Lyon) and
continued through 2001 (Dijon). All centers use the
EDMUS software and collect uniform information
about all patients with multiple sclerosis who have
been examined at least once as outpatients or in-
patients in the department. Information is collect-
ed by neurologists with a special interest in mul-
tiple sclerosis, in a retrospective fashion at the
time of the first visit, and prospectively thereaf-
ter. The EDMUS database has been approved by
the French Commission Nationaledel'Informatique
et des Libertés. Oral informed consent is obtained
from each patient before data are entered in the
database.

Patients included in the database have a diag-
nosis of definite or probable multiple sclerosis
according to the classification of Poser et al.,’”
which is based on three criteria: dissemination
of lesions in time (at least two distinct neuro-
logic episodes in the course of the disease); spa-
tial dissemination of lesions in the central nervous
system, as demonstrated by clinical findings,
magnetic resonance imaging, computed tomog-
raphy, or testing of evoked potentials; and quan-

titative or qualitative abnormalities of IgG in the
cerebrospinal fluid. Cases are considered clinical-
ly definite when the first two criteria are met,
regardless of the results of the cerebrospinal
fluid test; laboratory-supported definite cases
meet the first and third or the second and third
criteria; clinically probable cases meet the first or
second criterion; and laboratory-supported prob-
able cases meet the third criterion.

We identified a cohort of patients with child-
hood-onset multiple sclerosis from data collected
through 2003 art all 13 centers. Data on eligible
patients were extracted automatically and validat-
ed with the source medical records by one of the
authors. For comparison with this group, we also
identified a cohort of patients with adult-onset
multiple sclerosis from data collected at the Lyon
center through April 1997. Data collected after
April 1997 were not used because only data col-
lected before this time had been validated from
the source medical records by one of the au-
thors.#2! Furthermore, before April 1997 almost
no patients had received currently acknowledged
disease-modifying therapies, and therefore this
cohort of patients with adult-onset multiple scle-
rosis can be regarded as essentially a natural-
history cohort.1%-21

ASSESSMENT OF OUTCOMES
Relapse and the progressive phase of multiple
sclerosis were defined according to established
criteria.16.1%.22.23 The initial course was classified
as exacerbating—remitting or progressive. The over-
all course was classified as relapsing-remitting,
secondarily progressive, or progressive from the
onset.1*-18.23 Dates of onset of the disease, relapses,
and conversion to the progressive phase were re-
corded. Symptoms were classified as isolated op-
tic neuritis, isolated brain-stem dysfunction, isolat-
ed dysfunction of long tracts, or other symptoms
or combinations of symptoms.1¢:18

The Kurtzke Disability Status Scale (DSS) score
(range, 0 to 10, with higher scores indicating
more severe disability) was recorded at each visit to
determine the extent of neurologic disability.?*23
Focus was placed on scores that could be easily
assigned, even retrospectively. A score of 4 indi-
cates limited walking ability but able to walk more
than 500 m without assistance and without rest-
ing; a score of 6 indicates the ability to walk only
with unilateral support and no more than 100 m
without resting; and a score of 7 indicates the abil-
ity to walk no more than 10 m without resting
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