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abstractOBJECTIVES: To describe the demographic and clinical characteristics of pediatric multiple 

sclerosis (MS) in the United States.

METHODS: This prospective observational study included children and adolescents with MS. 

Cases were evaluated across 9 geographically diverse sites as part of the US Network of 

Pediatric MS Centers.

RESULTS: A total of 490 children and adolescents (324 girls, 166 boys) were enrolled; 28% 

developed symptoms before 12 years of age. The proportion of girls increased with age 

from 58% (<12 years) to 70% (≥12 years). Race and ethnicity as self-identified were: white, 

67%; African American, 21%; and non-Hispanic, 70%. Most (94%) of the cases were born in 

the United States, and 39% had 1 or both foreign-born parents. Fifty-five percent of cases 

had a monofocal presentation; 31% had a prodrome (most frequently infectious), most often 

among those aged <12 years (P < .001). Children aged <12 years presented more commonly 

with encephalopathy and coordination problems (P < .001). Sensory symptoms were more 

frequently reported by older children (ie, those aged ≥12 years) (P < .001); 78% of girls had 

MS onset postmenarche. The initial Expanded Disability Status Scale score for the group 

was <3.0, and the annualized relapse rate was 0.647 for the first 2 years. Interval from 

symptom onset to diagnosis and from diagnosis to initiation of disease-modifying therapy 

was longer among those <12 years of age.

CONCLUSIONS: Pediatric MS in the United States is characterized by racial and ethnic diversity, 

a high proportion of children with foreign-born parents, and differences in clinical features 

and timing of treatment among those <12 years of age compared with older children.
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WHAT’S KNOWN ON THIS SUBJECT: Pediatric 

multiple sclerosis has an incidence of ≤0.64 per 

10 000 and is less common among those aged 

<12 years. At onset, it has an almost exclusively 

relapsing-remitting course.

WHAT THIS STUDY ADDS: In the United States, 

pediatric multiple sclerosis is characterized by 

racial/ethnic diversity, a high proportion of children 

with foreign-born parents, and differences in clinical 

features among those <12 years of age compared 

with older children.
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Multiple sclerosis (MS) is a central 

nervous system autoimmune 

inflammatory demyelinating 

disease. Generally considered a 

disease of young and middle-aged 

adults, an estimated 2.7% to 5.4% 

of all patients with MS experience 

their first attack before 18 years of 

age.1–8 Initial descriptions of 

childhood-onset MS appeared in case 

reports and small case series.9–12 

Greater awareness and interest 

led to increased publications, 

including larger case series, 

reports from single institutions, 

multicenter studies, and national and 

population-based surveys.1–8, 13–17 

Pediatric-onset MS (pediatric MS) was 

compared with adult-onset MS in a few 

publications.5, 7, 17, 18 However, because 

pediatric MS is a comparatively 

rare disorder (frequency of 0.2 

to 0.64/100 000), 7, 19–22 most 

investigations have been limited 

by relatively small sample sizes, 

retrospective data, or both. Studies 

with >150 subjects are few (and only 

1 had 300 subjects).16, 17 In addition, 

most comprised homogeneous 

populations in terms of race and 

ethnicity.

It is unclear if findings from these 

studies are generalizable to larger, 

more diverse populations and if there 

are differences between children 

with disease onset before 12 years 

of age compared with those with 

onset at age ≥12 years. The aim of 

the present multicenter study was to 

better define the demographic and 

clinical characteristics of pediatric 

MS in the United States, with an 

emphasis on contrasting features of 

younger versus older children. This 

extremely large sample provides an 

opportunity to examine subsets of 

patients according to age of onset as 

well as the influence of more specific 

demographic (ie, country of origin of 

parents) and clinical (ie, presence of 

encephalopathy, possible hormonal 

influences, timing of menarche in 

relation to MS onset) features, in 

addition to more customary MS 

parameters (ie, initial MS symptoms, 

relapse frequency).

METHODS

Data Acquisition

This analysis included longitudinally 

collected data from the US Network 

of Pediatric MS Centers, Pediatric MS 

and Other Demyelinating Diseases, 

database.

Participating centers included 

Children’s Hospital of Alabama, 

Birmingham, Alabama; Boston 

Children’s Hospital and 

Massachusetts General Hospital for 

Children, Boston, Massachusetts; 

Loma Linda University Medical 

Center, Loma Linda, California; 

University of California at San 

Francisco, San Francisco, California; 

Mayo Clinic, Rochester, Minnesota; 

Stony Brook Children’s Hospital, 

State University of New York at 

Stony Brook, Stony Brook, New York; 

University of Buffalo, Buffalo, New 

York; and Texas Children’s Hospital, 

Houston, Texas.

Data from all clinic visits occurring 

from May 2011 through February 

2015 were prospectively collected 

and entered into a detailed registry by 

using structured case-report forms. 

The data included demographic 

characteristics, family and medical 

history, Expanded Disability Status 

Scale (EDSS) scores, relapse history, 

laboratory findings, and MS treatment 

record. Clinical and demographic 

information were obtained by 

direct patient and parent/guardian 

interviews and examinations, and 

review of medical records. Data were 

entered into a Web-based electronic 

data capture system housed at the 

University of Utah Data Coordinating 

and Analysis Center.23

Participants

The US Network of Pediatric MS 

Centers, Pediatric MS and Other 

Demyelinating Diseases, database 

includes patients evaluated at 1 of 

the participating clinical centers 

who have suspected acquired 

demyelinating disease. Only patients 

with first symptoms occurring before 

age 18 years and a recorded diagnosis 

of MS were selected for analysis. All 

enrolled met criteria for pediatric 

MS (2007 operational definitions of 

the International Pediatric Multiple 

Sclerosis Study Group).24

Standard Protocol Approvals, 
Registrations, and Patient Consents

Approval was obtained from the 

institutional review board at each 

participating institution. Participants 

and 1 of their parents signed assent 

and consent forms, as required by 

each center’s institutional review 

board, before enrollment. Race 

and ethnicity were self-identified 

according to the National Institutes of 

Health guidelines.

Statistical Analysis

Demographic characteristics 

and clinical features of the study 

population were described by using 

counts and relative frequencies for 

categorical variables and means ± 

SDs or medians and interquartile 

ranges for numeric variables. 

Characteristics were compared 

between age groups by using Fisher’s 

exact tests or Wilcoxon rank-

sum tests. Due to varying rates of 

unknown data, we report the number 

of patients with available data for 

each description.

Disease onset was defined as the 

date of first clinical attack, signs, or 

symptoms. Clinical features reported 

at disease onset are described, 

including symptoms, localization, and 

cerebrospinal fluid (CSF) profile when 

available. The number of patients 

with an elevated immunoglobulin G 

index and/or presence of oligoclonal 

bands at any time between the first 

symptoms and last clinic visit is also 

described. Clinical features were 

compared between age groups by 

using Fisher’s exact test and the 

Wilcoxon rank-sum test.
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Clinical Assessment

Data were collected by using uniform 

definitions of MS relapses24; EDSS 

scores were measured in accordance 

with the Neurostatus Definitions and 

Scoring.25

Because of variation in the timing 

between disease onset and the first 

visit to the network clinical center, 

we summarized EDSS scores at 2 

years’ postonset in addition to EDSS 

scores from the first visit to the 

clinical center. EDSS scores were 

compared between age groups (<12 

years versus ≥12 years at onset) by 

using Wilcoxon rank-sum tests.

For patients presenting to a center 

within 3 years of MS onset, relapse 

rates were calculated as the number 

of relapses in the sample divided 

by the number of follow-up patient-

years. Separate rates were also 

calculated for the first 2 years after 

onset and for relapses occurring >2 

years after onset. All reported attacks 

(relapses), not including the first 

attack, are included in calculations. 

Rates were compared between age 

groups by using negative binomial 

regression models.

We described the frequency of 

disease-modifying therapy (DMT) 

use overall and according to age 

groups, and estimated the median 

and 25th and 75th percentiles of the 

time interval between MS diagnosis 

and initiation of DMT by using 

survivor functions. Patients who had 

not begun DMT at their most recent 

visit were considered censored. Time 

to DMT was compared between age 

groups by using a log-rank test.

Analyses were conducted by using 

SAS version 9.4 (SAS Institute, Inc, 

Cary, NC).

RESULTS

Demographic Features

Age and Sex at Disease Onset

A total of 490 children and 

adolescents (324 girls, 166 boys) 

with MS met study criteria. Table 1 

presents the demographic 

characteristics of the cohort.

The age of disease onset for both boys 

and girls is presented in Fig 1. Girls 

had a slightly higher average age at 

onset. Symptom onset occurred before 

age 12 years for 139 patients (28%) 

and at age ≥12 years for 351 (72%) 

patients. Overall, the ratio of female-

to-male subjects was 1.95 to 1. The 

highest frequency for first events for 

both sexes occurred in adolescence, 

with peaks at age 15 years for girls 

and age 16 years for boys. However, 

from age 8 years onward, female 

subjects exceeded male subjects in 

each year. The sex difference in onset 

of disease was most prominent in 

patients from age 12 to 17 years.

Onset of MS symptoms occurred 

before menarche for 22% of girls; 

78% of girls had MS symptom onset 

postmenarche. The mean ± SD age 

of menarche was 11.6 ± 1.4 years 

(range, 7–15 years) in girls with MS 

symptom onset postmenarche. In 

contrast, in girls with MS symptom 

onset before menarche, the mean 

age of menarche was 12.2 ± 1.3 years 

(range, 10–15 years).

In girls with MS symptom onset 

postmenarche, 10% reported 

menarche at the same age as MS 

onset; 26% reported a menarchal age 

of 0 to 1 years before MS symptom 

onset, and 44% reported a menarchal 

age within 0 to 2 years of MS 

symptom onset.

Race and Ethnicity

Race and ethnicity were self-

defined by 92% and 94% of cases, 

respectively. As shown in Table 1, 

most individuals identified as either 

white (67%) or African American 

(21%). Almost 70% self-identified 

as non-Hispanic/non-Latino. 

Race and ethnicity did not differ 

according to sex.

Ancestry

Ninety-four percent of the patients 

were born within the United States. 

For the 30 children who were 

not, 6 were born in Central or 

South America, 6 in Asia, 6 in 

Europe, 5 in the Caribbean, 5 in 

the Middle East, and 2 in Africa or 

Oceania (Fig 2).

Of note, 39% of the patients with 

pediatric MS were second-generation 
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TABLE 1  Demographic Characteristics of Pediatric MS Patients

Characteristic Overall (N = 490)

Age at time of fi rst event, mean ± SD [minimum–maximum], y 13.2 ± 3.87 [1.6–18.0]

 Male: mean ± SD [minimum–maximum], y 12.8 ± 4.16 [1.8–17.9]

 Female: mean ± SD [minimum–maximum], y 13.4 ± 3.70 [1.6–18.0]

Age <10 y at fi rst event 84 (17.1)

Age <11 y at fi rst event 107 (21.8)

Age <12 y at fi rst event 139 (28.4)

Sex

 Male 166 (33.9)

 Female 324 (66.1)

Racea

 White 303 (67.0)

 Black/African American 93 (20.6)

 American Indian/Alaskan Native 8 (1.8)

 Asian 17 (3.8)

 Native Hawaiian or Pacifi c Islander 1 (0.2)

 Multiracial 30 (6.6)

Ethnicityb

 Hispanic or Latino 139 (30.2)

 Not Hispanic or Latino 321 (69.8)

Data are presented as N (%) unless indicated otherwise. Patients with unknown race (n = 38) or ethnicity (n = 30) are not 

included in percentage calculations.
a Racial distribution for age <18 years according to 2012 US Census estimates: 73% white; 15% black/African American; 

1.6% Native American/Alaskan Native; 4.8% Asian; 0.3% Native Hawaiian or Pacifi c Islander; and 4.8% multiracial.26

b Ethnic distribution according to the 2010 US Census: 16% Hispanic or Latino; 84% non-Hispanic or Latino.27
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Americans, defined as persons with 

1 or both parents foreign-born.25 

Of the 289 parents born outside of 

the United States, 116 were born in 

Central or South America, 78 in the 

Caribbean, 37 in Asia, 19 in Europe, 15 

in the Middle East, 5 in North America, 

and 19 in Africa or Oceania (Fig 2).

Family History of MS and Other 
Autoimmune Diseases

MS in family members was reported 

at the time of the first clinic visit. 

Five percent of the cohort had a 

family member with MS, including 

siblings (1%), parents (3%), 

and grandparents (2%). Other 

autoimmune diseases in the family 

were reported by 35% of patients, 

most frequently among grandparents 

(21%) and least among siblings 

(5%). Thyroid diseases (including 

Hashimoto’s and Grave’s disease, 

14%), rheumatoid arthritis (11%), 

inflammatory bowel disorders 

(5%), and systemic lupus 

erythematosus (2%) were the 

most frequent conditions 

(Supplemental Table 3).

Clinical Features According to Age 
of Onset

Features of First Attack

As shown in Table 2, many features 

differed between those aged 

<12 years (younger age group) 

compared with those aged ≥12 

years. Antecedents were more 

frequent among the younger group 

(P < .001) with previous infection 

the most common. Encephalopathy, 

constitutional symptoms, and 

coordination problems were 

more frequent among the younger 

children while sensory symptoms 

were more frequently reported 

by older children. The only 

anatomic localization that differed 

between age groups was the 

higher proportion of older children 

with a spinal cord localization 

(P < .001).

The first documented CSF profile 

exhibited an elevated cell count in 

both age groups, with no significant 

difference, but the percentage 

of neutrophils was significantly 

higher and the lymphocyte counts 

significantly lower in the younger 

group. Rather striking group 

differences were noted for greater 

frequency of oligoclonal bands and 

elevation of the immunoglobulin G 
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 FIGURE 1
Age distribution, according to sex, of pediatric-onset MS patients at the time of fi rst event.

 FIGURE 2
Country of birth among pediatric-onset MS patients and their parents. Patients (n = 27) and parents 
(n = 102) with missing birth country data are excluded. Countries are categorized as follows: 
Central and South America: Argentina, Brazil, Chile, Colombia, Ecuador, El Salvador, French Guiana, 
Guatemala, Guyana, Mexico, Nicaragua, Panama, Peru, Suriname, and Venezuela; Caribbean: Antigua, 
Bahamas, Barbados, Dominican Republic, Grenada, Haiti, Jamaica, Puerto Rico, Virgin Islands, and 
West Indies; Asia: Afghanistan, China, Hong Kong, India, Pakistan, Philippines, South Korea, Taiwan, 
Vietnam, and Asia otherwise unknown; Europe: Albania, Bosnia, England, United Kingdom, Germany, 
Italy, Netherlands, Portugal, Russia, and Serbia; Middle East: Iran, Israel, Jordan, Saudi Arabia, United 
Arab Emirates, and Yemen; North America other: Bermuda and Canada; Other (Africa, Oceania): Cape 
Verde, Egypt, Fiji, Liberia, Libya, Nigeria, Tunisia, and Outside the United States otherwise unknown.
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index among older versus younger 

children (Table 2).

Disease severity features were 

similar between older and younger 

children at presentation and at 

2-year follow-up. Younger children 

in our cohort, however, experienced 

a longer time interval between onset 

of symptoms and diagnosis of MS 

(median [interquartile range] in 

patients aged <12 years: 155 days 

[0–677 days]; median [interquartile 

range] in patients aged ≥12 years: 

61 days [0–299 days]). Due to our 

inclusion criterion of MS diagnosis 

before our analysis, and the 

possibility that patients with longer 

time intervals might not be among 

our sample due to the study design, 

no statistical comparisons were 

conducted between age groups.

Treatment

Overall, 75% of the cohort received 

DMT at some time during the study 

(Supplemental Table 4). The interval 

between diagnosis and start of DMT 

was delayed among the younger 

children relative to the older 

children. Among those <12 years of 

age, median time from diagnosis of 

MS to initiation of DMT was 178 days 

vs 78 days among patients ≥12 years 

of age (log-rank test, P = .002).

DISCUSSION

This large, multicenter, observational 

investigation evaluated demographic 

and clinical features of childhood-

onset MS across multiple diverse 

geographic regions in the United 

States and had a wider range of 

ethnic and racial groups than 
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TABLE 2  Clinical Characteristics of Patients With Pediatric-Onset MS

Characteristic Age <12 Years (n = 139) Age ≥12 Years (n = 351) Overall (N = 490) P 

Clinical antecedent

 Any 1 or more clinical antecedent 49/105 (47%) 76/300 (25%) 125/405 (31%) <.001a

 Infection 36/105 (34%) 48/300 (16%) 84/405 (21%) <.001a

 Trauma 7/105 (7%) 9/300 (3%) 16/405 (4%) .14a

 Vaccination 5/105 (5%) 7/300 (2%) 12/405 (3%) .31a

 Other (eg, emotional stressor, rash) 10/105 (10%) 15/300 (5%) 25 /405 (6%) .10a

First event symptoms

 Encephalopathy 17/108 (16%) 6/295 (2%) 23/403 (6%) <.001a

 Monofocal 61/109 (56%) 163/295 (55%) 224/404 (55%) .91a

 Vision symptom 50/105 (48%) 110/282 (39%) 160/387 (41%) .13a

 Motor symptom 60/108 (56%) 133/294 (45%) 193/402 (48%) .07a

 Sensory symptom 20/99 (20%) 159/294 (54%) 179/393 (46%) <.001a

 Coordination symptom 54/107 (50%) 91/288 (32%) 145/395 (37%) <.001a

 Bowel bladder symptom 14/108 (13%) 22/293 (8%) 36/401 (9%) .11a

 Constitutional symptom 45/107 (42%) 85/292 (29%) 130/399 (33%) .02a

CSF profi le

 First event total white blood cell count, N 74 182 256 .82b

  Mean ± SD cells/uL 20.2 ± 35.73 13.6 ± 17.96 15.5 ± 24.57

 First event percent lymphocytes, N 54 143 197 <.001b

  Mean ± SD % 73.1 ± 23.28 85.6 ± 20.88 82.2 ± 22.22

 First event percent neutrophils, N 24 34 58 .001b

  Mean ± SD % 16.0 ± 14.24 4.5 ± 7.86 9.3 ± 12.26

Any elevated immunoglobulin G index 28/71 (39%) 105/147 (71%) 133/218 (61%) <.001a

Any positive test result for oligoclonal bands 47/92 (51%) 168/217 (77%) 215/309 (70%) <.001a

Clinical course

 Total EDSS from fi rst visit, N 138 348 486 .16b

  Mean ± SD 1.7 ± 1.41 1.5 ± 1.33 1.6 ± 1.35

 Total EDSS 2-y post onset, N 38 151 189 .49b

  Mean ± SD 1.1 ± 0.96 1.3 ± 1.16 1.2 ± 1.13

 ARR overall .87c

  Patients: events/patient-years 68: 105/191 254: 339/613 322:444/804

  Rate (SE) 0.550 (0.054) 0.553 (0.030) 0.552 (0.026)

 ARR in the 2 y after disease onset .71c

  Patients: events/patient-years 68: 72/107 254: 245/383 322: 317/490

  Rate (SE) 0.673 (0.079) 0.640 (0.041) 0.647 (0.036)

 ARR after 2 y from disease onset .96c

  Patients: events/patient-years 39: 33/84 129: 94/230 168: 127/314

  Rate (SE) 0.393 (0.068) 0.409 (0.042) 0.404 (0.036)

For categorical characteristics, the number of patients with the characteristic and the number of patients with available data are shown as a fraction, along with the calculated 

percentage. For continuous measures, the number of patients with available data is shown along with the mean ± SD. For relapse rates, the number of patients, the total number of events, 

and the total number of patient-years of follow-up are shown along with the estimated annualized relapse rate (ARR) and SE.
a Fisher’s exact test for homogeneity.
b Wilcoxon rank-sum test for homogeneity.
c Likelihood ratio test from a negative binomial regression model; Poisson rates and SEs. Patients presenting >3 years’ post-onset are not included in analyses of annual relapse rate.
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previously studied. The large sample 

size (the largest reported to date) 

enabled us to confidently compare 

disease features among younger 

versus older children. Several 

distinctive features of childhood-

onset MS in the United States were 

elucidated.

We noted that 17% of patients seen 

at our centers had a young age of 

onset (ie, <10 years), a considerably 

higher proportion than reported 

from the only other study of >300 

children with MS (a multicenter 

investigation conducted in France 

and Belgium) in which just 7.6% 

had disease onset before age 10 

years and only 18% by age 12 

years.17 Among our youngest cases, 

there was an almost equal sex ratio 

(girls only slightly outnumbered 

boys). Female preponderance 

increased with age, particularly 

in adolescence, in agreement with 

other reports. A novel finding 

from our database is that 44% of 

girls with postmenarchal MS onset 

reported a menarchal age within 0 

to 2 years after age at MS symptom 

onset. Consistent with 2 recent 

reports of smaller cohorts, the 

observed temporal link between 

onset of menarche and MS in our 

sample supports the potential role 

of sex hormones in the complex 

immunologic process occurring 

in the onset of MS in adolescent 

girls.28, 29

Clinical features that distinguished 

younger versus older MS cases 

included the following: younger 

children were more likely to 

report a prodromal event before 

the first MS attack, present with 

encephalopathy, and have more 

motor and coordination problems. 

In contrast, older children had 

more sensory symptoms suggesting 

spinal cord involvement (similar 

to findings recently reported from 

Germany comparing 47 children 

aged <11 years with those >14 years 

of age, 30 and more consistent with 

findings reported for adult-onset 

MS).31 Younger versus older 

children had a slightly different CSF 

profile interpreted as manifesting a 

more prominent role in the innate 

immune response (confirming our 

previous observations in a smaller 

cohort).32 Although the frequency 

of DMT treatment was similar 

between younger and older 

children, there was a delay among 

younger children in reaching an 

MS diagnosis and after diagnosis in 

starting DMT.

In addition to having an opportunity 

to study younger versus older 

children with MS, our pool of patients 

drawn from multiple geographic 

areas of the United States offered 

an opportunity to evaluate the self-

reported racial, ethnic, and heritage 

characteristics. In contrast to the 

predominantly white and principally 

of Northern European heritage noted 

for adult-onset MS in the United 

States, our pediatric cohort had a 

relatively lower proportion of white 

and a higher proportion of African-

American and Hispanic/Latino 

cases corroborating preliminary 

observations in smaller samples 

from our group and others.7, 20, 33 In 

addition, we found a surprisingly 

high proportion of second-generation 

Americans (United States native-

born children whose parents were 

foreign-born). Although parent-origin 

countries were diverse, Mexico, 

Central American, and Caribbean 

countries predominated. Similar 

trends were noted in another North 

American study. A pediatric MS 

sample from Canada found that 

patients were less likely to report 

European ancestry and more likely 

to report Asian, Middle Eastern, or 

Caribbean ancestry relative to the 

adult-onset MS Canadian sample.34 

Reasons for the current differences 

between the pediatric and adult-

onset MS population in the United 

States are not totally clear. The 

increase in racial/ethnic diversity 

may simply reflect the current 

changing and increasing diversity 

of the population of US children (ie, 

a mirroring the change and shift 

in the ethnic distribution of the 

general population), manifesting the 

increased wave of immigrants with 

a concomitant increased proportion 

of second-generation children.26, 27 

The broader racial/ethnic diversity 

in pediatric MS versus adult-onset 

MS populations may also reflect 

the increased migration from low 

MS incident areas to the higher MS 

North American incident area. This 

ethnic and racial diversity is complex, 

as emphasized by our preliminary 

report using a genetic ancestry 

marker.35 A combination of genetic 

and environmental influences both 

independently and interactively may 

help explain those findings.

There are several limitations to our 

study, including potential source of 

selection bias, as most but not all 

centers are located in large urban 

areas (areas often are composed 

of a more racially and ethnically 

diverse population than more rural 

areas), which could have led to an 

overrepresentation of immigrants 

and minority groups.26, 27 It is 

possible that sicker children with 

active disease were preferentially 

referred to the centers. However, 

the sample’s lower relapse rate than 

reported in other studies36 does not 

support the conclusion that sicker 

patients were overrepresented. 

Conversely, incomplete patient 

recall could have led to a lower 

reported relapse rate. The 

possibility of incomplete memory 

bias was addressed by limiting 

the analyses to only those patients 

evaluated at the centers within 3 

years of symptom onset. The early 

and widespread initiation of DMT 

in the patients could also have 

accounted for a lower than expected 

relapse rate.

The strengths of the study are its 

longitudinal and multicenter design, 

use of common data capture with 

enrollment of a large ethnically and 

racially diverse sample allowing 
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analysis of subgroups based on age 

of onset.

CONCLUSIONS

Our findings suggest that a more 

diverse heritage, racial, and ethnic 

composition among those with 

pediatric-onset MS should be 

followed up with studies of genetic 

markers. The observation that the 

younger patient group exhibits 

clinical features distinct from the 

older children, and had a longer 

time to diagnosis and time to begin 

DMT, deserves attention. Further 

recognition of clinical features in 

younger MS patients should help 

close the gap in diagnosis and 

treatment relative to their older 

counterparts.
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