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ABSTRACT
Background: In patients with multiple sclerosis (MS),
the natural history of the disease is of considerable
importance to predict and understand long-term outcome
and inform choices made by patients and clinicians. This
information should ideally be derived from data that
reflects the entire disease course.
Methods: In this study, morbidity data from a prevalent
cohort established in 1985 have been re-examined after
an interval of 20 years to assess factors that may be
important in determining outcome.
Results: Of 379 patients who fulfilled criteria for definite
or probable MS in the original population-based cohort,
221 (58.3%) had died, 149 (39.3%) were alive and 9
(2.4%) were untraceable. Mean Expanded Disability
Status Scale (EDSS) score in 1985 was 5.15 (SD 2.7,
range 0–9.5) and 8.01 (SD 2.6, range 0–10) in those alive
in 2005. Mean worsening of EDSS scores in surviving
patients was +3.02 EDSS points, but 14.0% had
worsened by ,1 EDSS point over 20 years. 61.4% of
patients with EDSS 3.5–5.5 and 82.2% of those with an
EDSS of (3 in 1985 had an EDSS of >6 after 20 years.
Lower baseline EDSS scores (p,0.0001), higher pyramidal functional system score (p = 0.02) and a greater
number of functional systems involved (p = 0.001) were
significantly more likely to be associated with greater
worsening of disability. Of those with benign disease in
1985, only 19% remained benign after 20 years of followup; however, 12.6% of patients had minimal disability
after at least 20 years after their disease onset and 14%
of patients failed to worsen by >1 EDSS point.
Conclusions: This study emphasises the importance of
long-term epidemiological studies and the development of
clinically relevant measures that effectively predict
outcome and can guide decisions on therapeutic
management.

Multiple sclerosis (MS) is characteristically a neurological disease of considerable prognostic variability.
The natural history ranges from a disorder exhibiting
a mildly relapsing disease course with episodes
separated by many decades without significant
accumulation of disability, to a syndrome of rapidly
evolving disability and death within a few years. In a
disease that has a median duration of 30–40 years,1–4
it is of considerable importance both to predict and
understand the long-term outcome so that informed
choices can be made by patients and clinicians
derived from information that reflects the entire
disease course and allows shared decisions on disease
management.
To gain an accurate understanding of changes in
disability over the course of the disease, long-term
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analyses of unselected cohorts are required. To this
end, a number of natural history studies have been
undertaken.1 5–20 Few studies have been undertaken
in the UK;10 11 21–24 many were of relatively short
duration; and adequate statistical methods accommodating censored data were not used in the
earlier studies.21 25 26 In addition, although many
used population-based cohorts,10 13 16 27 28 a proportion were restricted to the examination of selected
populations such as hospital-based cohorts,3 7 29–34
which may have been biased towards more severe
cases.2 Latterly, the introduction of a number of
therapeutic interventions aimed at modifying the
disease course have made it progressively more
difficult to perform true contemporary natural
history studies, which are unaffected by improvements in rehabilitation and symptom control.
However, with the recent expansion in the type
and number of these therapies, the need to identify
patients with poor prognostic features is becoming
increasingly important in order to guide early
treatment decisions and/or consideration of interventions that may carry an unfavourable risk/
benefit profile. Conversely, identifying patients
with a benign disease course should allow the
avoidance both of potential side effects and the
inconvenience of administering therapy, whilst
also restricting unnecessary expenditure, which
may in turn allow the allocation of resources to
those patients for whom greatest benefit will be
derived.
In this study, a population-based cohort established in 1985 and without significant access to
disease-modifying treatments has been re-examined after an interval of 20 years to determine
outcome and change in disability, and to assess
factors that may be important in determining
outcome. We have also determined the fate of
those initially considered to have benign disease, as
well as the group not fulfilling the Poser criteria at
prevalence and so classified as ‘‘suspected’’ but
would have been considered to have MS by earlier
diagnostic criteria.

METHODS
A comprehensive population-based survey was
performed in South Glamorgan, UK, in 1985,35
identifying patients with MS from general practice
notifications, hospital episode statistics, a departmental index, the Multiple Sclerosis Society, and
community nurses and physiotherapists. Patients
were included if they were resident within the
county of South Glamorgan, alive on prevalence
day and fulfilled diagnostic criteria for MS. This
1137
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study demonstrated a prevalence of 441/376718 (117/105) on 1
January 1985, with 86% of patients having clinically definite or
probable MS according to the Poser criteria.36 Fourteen percent
of patients were classified as having suspected MS and this
group included patients who would previously have been
classified as having MS using earlier diagnostic criteria of
Allison and Millar, but did not fulfil the Poser criteria for
definite or probable disease. The age range of prevalent patients
was 10–85 years (mean, 48.7 years), mean age-at-onset was 32.2
years and mean age-at-diagnosis was 36.4 years. Data were
collected on demographic characteristics, symptoms and time of
disease onset, diagnosis and disability scores (including EDSS)
from 301 of 441 prevalent patients obtained at interview and
examination using standardised proformas. Of those with
definite or probable MS, Expanded Disability Status Scale
(EDSS) scores were obtained in 289 of 379 patients, with the
remainder refusing or unable to take part in the study. A total of
339/441 (99.7%) patients had never received disease-modifying
therapies (DMTs).
All cases were flagged with the Office of Population Censuses
and Surveys (OPCS), and copies of death certificates were
collected prospectively. Those patients in whom no death
certificate had been received were traced to ensure current vital
status. After an interval of 20 years, a further epidemiological
analysis was undertaken in an attempt to determine the fate of
the original 441 patients. Patients alive on 1 January 2005 were
traced. The hospital patient administration system (HPAS) was
used to determine the last known address of the patient, and
their General Practitioner (GP) was contacted to confirm
residence. For patients not identified by the HPAS, the
National Health Service Administrative Register (NHSAR), a
database holding demographic data for residents registered with
a local GP, was used to trace patients still resident in Wales.
Information held in this database includes NHS number, name,
address, date of birth, date of death and GP registration details.
Following confirmation of identification and contact details and
consent of the GP or treating consultant, patients were
approached by letter either from their GP or directly from the
Department of Neurology if still under regular review, and
invited to take part in the study. After sending one reminder,
those who agreed to participate were asked to attend a clinic
appointment in the University Hospital of Wales or, alternatively, a domiciliary visit was undertaken, at which time a full
EDSS score was established after neurological examination, and
routine clinical and demographic information updated according to a standardised proforma. Morbidity data collected in 1985
were compared to current disability assessments to determine
change over the 20-year period.

Statistical methods
Median observed survival was calculated using a Kaplan–Meier
analysis. This is an established method of estimating time-toevent models in the presence of censored cases. It is based on
estimating conditional probabilities at each time point when an
event occurs and taking the product limit of those probabilities
to estimate the survival rate at each point in time. In this study,
the recorded event was death, and median survival was
calculated by estimating the area under the cumulative survival
curve derived from the original 1985 cohort. Median observed
survival was therefore defined as the length of time of
observation following disease onset at which half of the cohort
were estimated to have reached the end point of death.
Expected survival was defined as the median age at death
calculated from published Welsh life tables37 for an equivalent
1138

hypothetical general population cohort matched for age and sex
to year of disease onset of the cases.
Mean change in EDSS scores over 20 years was analysed by
baseline factors, including present age, age-at-onset, sex, initial
symptoms at disease onset, mono- verses poly-symptomatic
onset, disease duration in 1985 and baseline EDSS score. An
analysis of covariance model for the factors listed was used to
assess change in EDSS score over 20 years, controlling for
baseline EDSS score and disease duration in 1985. A multiple
linear regression was also performed for the same variables,
again controlling for baseline EDSS score and disease duration in
1985. Baseline characteristics of patients with and without an
EDSS score recorded in 1985 were compared by t-test and the
Chi-squared statistic. Patients who were known to have died of
MS-related causes were assigned an EDSS score of 10.

RESULTS
Case ascertainment and fate of all patients
Of 441 patients identified in the original prevalence study, 380
had definite or probable disease according to the Poser criteria in
1985. By 2005, 10/380 were considered not to have MS. In each
instance, a consultant neurologist had reviewed the patient and
determined that an alternative diagnosis was more likely or
post-mortem examination had been performed and no pathological evidence of MS revealed. In addition, a further 8 of 61
(13%) patients with suspected MS in 1985 had the diagnosis of
MS revised by a consultant neurologist who had reviewed the
patient and felt that an alternative diagnosis was the cause of
the patients signs and/or symptoms and that MS was not the
cause: of the remainder, 18 (30%) never had a second
inflammatory event; 9 (15%) did subsequently fulfill criteria
for definite or probable MS; and 26 (43%) could not be
accurately determined (fig 1).
Alternative diagnoses for patients considered to have definite
or probable disease in 1985 included posterior fossa meningioma, acute disseminated encephalomyelitis and hereditary
spastic paraparesis; and in those with suspected MS included
scleroderma, functional illness and multiple cavernomas. For all
alternative diagnoses, see online table.

Mortality
Of the 379 patients who fulfilled criteria for definite or probable
MS in 2005, 221 (58.3%) had died, 149 (39.3%) were alive and 9
(2.4%) were untraceable. Mean age-at-death was 65.3 years
(95% confidence interval 63.4 to 67.1, range 25.0 to 101.0, SD
14.3). In those surviving to 2005, there were 93 women (75.6%)
and 30 men (24.4%). The mean age of patients was 61.3 years
(range 39–82) and only 2 (1.6%) had ever received DMTs.
Median observed survival for the entire cohort was 37.6 years.
The expected median survival for the entire cohort was 46.4
years. The crude death rate was 38.6/1000/year.

Disability
EDSS scores from 1985 were available in 289 patients with
clinically definite or probable MS, of whom 123 were alive. No
EDSS score was determined in 20 who were either lost to
follow-up or declined to take part. 90 patients from 1985 had
declined to take part in the study and therefore did not have
EDSS scores recorded.
Mean EDSS score in 1985 was 5.15 (SD 2.7, range 0–9.5) and
8.01 (SD 2.6, range 0–10) in those alive in 2005. Mean
worsening of those patients surviving and with EDSS scores
recorded both in 1985 and 2005 was +3.02 EDSS points
J Neurol Neurosurg Psychiatry 2008;79:1137–1143. doi:10.1136/jnnp.2007.133785
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Figure 1 Case ascertainment and fate
of all patients from 1985 prevalence
study: definite and probable cases (A)
and suspected cases (B). MS, multiple
sclerosis.

Figure 2 Change in Expanded Disability Status Scale (EDSS) scores
between 1985 and 2005.

171 (85.9%) had worsened by >1 EDSS point, 133 (66.8%) by
>2 points, 95 (47.7%) by >3 points, 67 (33.7%) by >4 points
and 42 (21.1%) by >5 points. Twenty-eight (14.0%) had
worsened by ,1 EDSS point over 20 years, suggesting that this
group had exhibited a stable disease course.
A total of 82.2% of patients with an EDSS score of 3.5–5.5 and
61.4% of those with an EDSS score of (3 in 1985 required a stick
to mobilise themselves or were more disabled for walking after 20
years (EDSS >6). At least 37.1% of those with an EDSS score of
(3 in 1985 and 58.9% of those with an EDSS score of 3.5–5.5
became wheelchair users or bed-bound over the same time interval.
Table 1 shows the change in EDSS scores between 1985 and 2005.
Over 20 years, 16.2% of patients who required a minimum of
unilateral support but were still mobile (EDSS 6–7.5) in 1985 had
become wheelchair users or bed-bound; 36.5% had died of MSrelated causes and a further 31.1% had died of unrelated causes by
2005. By comparison, only 8.3% of those that were wheelchair
users or bed-bound in 1985 were still alive in 2005.
The impact of clinical variables recorded on mean EDSS
change was examined (table 2). There was a trend for those
who were younger in 1985 to have a greater worsening of EDSS
score; however, this did not reach statistical significance. Sex,
site of initial lesion or mono- compared to poly-regional onset
had no impact on the degree of change in EDSS score.
The only significant factors affecting the mean change in
EDSS score were disease duration in 1985 and EDSS score, with
those having lower EDSS scores and shorter disease duration
showing a greater mean change in EDSS score. Patients with
disease duration ,10 years at prevalence day 1985 had a mean
EDSS change of +3.62 compared to +2.71 and +2.54 for those
with disease durations of 10–25 and .25 years, respectively.
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(n = 103). Total change in EDSS points for all patients,
including those who died of MS-related causes over the study
(n = 199), was 573.5 points in 173 patients over a total of 2806.2
patient-years of follow-up, providing a mean change of +4.1
EDSS points per patient over 20 completed years of follow-up.
Median duration from 1985 to death in those dying from MSrelated causes was 10.6 years.
Figure 2 shows the distribution of change in EDSS scores over
20 years. Of 199 patients with EDSS scores in 1985 and 2005,
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Table 1 Change in EDSS scores between 1985 and 2005
EDSS score 2005
EDSS score 1985

0–3

3.5–5.5

6–7.5

8.0–9.5

MS-related
death

Unknown

Non-MS-related
death

Total

0–3
3.5–5.5
6–7.5
8.0–9.5
Unknown
Total

8
1
1
0
7
17

10
7
0
0
6
23

17
17
5
0
5
44

8
11
12
6
2
39

10
14
27
45
27
123

9
5
6
0
22
42

8
18
23
21
21
91

70
73
74
72
90
379

(11.4)
(1.4)
(1.4)
(0)
(7.8)
(4.5)

(14.3)
(9.6)
(0)
(0)
(6.7)
(6.1)

(24.3)
(23.3)
(6.8)
(0)
(5.6)
(11.6)

(11.4)
(15.1)
(16.2)
(8.3)
(2.2)
(10.3)

(14.3)
(19.2)
(36.5)
(62.5)
(30.0)
(32.5)

(12.9)
(6.8)
(8.1)
(0)
(24.4)
(11.1)

(11.4)
(24.7)
(31.1)
(29.2)
(23.3)
(24.0)

EDSS, Expanded Disability Status Scale; MS, multiple sclerosis.
Values are expressed with percentage values in parentheses.

Multiple linear regression analysis demonstrated that lower
baseline EDSS scores (coefficient 20.45, p,0.0001), higher
pyramidal functional system score (coefficient 0.38, p = 0.02)
and a greater number of functional systems involved (coefficient
0.31, p = 0.001) were significantly more likely to be associated
with greater worsening of disability over 20 years. This analysis
did not find disease duration to be an important predictive
factor after controlling for baseline EDSS score (p = 0.63).

20 years follow-up (table 3): of those with an EDSS score of 0–2
and a disease duration of ,5 years, there was a 61.5% and 53.8%
chance of reaching EDSS 4 and 6, respectively. This is
comparable to 63.6% and 63.6% reaching EDSS 4 and 6,
respectively, for those with disease durations of between 10 and
20 years. For those with EDSS scores of between 2.5 and 4, there
appeared to be no effect of disease duration on the proportion of
patients reaching EDSS 4 and 6.

Benign disease

DISCUSSION

EDSS scores were available for 289 (76.3%) with definite or
probable MS of the 1985 cohort, of whom 64 (22.1%) had EDSS
(4 and disease duration of >10 years. There was no significant
difference in the proportion of males and females in the benign
and non-benign groups. Those with benign disease had a
younger age-at-onset than those in the non-benign group and
an increased likelihood of presenting with sensory disturbance
in those with benign disease (p = 0.039). Ataxia was more
common at presentation in those with non-benign disease but
this result did not reach statistical significance.
Of the 64 benign cases identified in 1985, 8 (19.0%) still had
an EDSS score of (4 by 2005, 25 (39.0%) had an EDSS 4.5–9.5,
9 (14.1%) had died of MS-related causes, 7 (10.9%) had moved
out of the area or were lost to follow-up, and 15 (23.4%) had
died due to non-MS-related causes. Figure 3 shows the EDSS
scores in 1985 and 2005 for patients in the benign group. Those
patients that died of non-MS-related causes are not shown.
There was no significant difference in terms of age-at-onset,
sex, disease duration or symptoms at onset when features at
disease onset were compared in those who remained benign 20
years after prevalence day 1985 and those in whom disability
increased.
The effects of disease duration and baseline EDSS score were
compared to determine if those with lower EDSS scores or
longer disease durations were more likely to remain benign after

This study has analysed a large population-based sample of
patients and documented change in disability over a 20-year
period, demonstrating a mean change of 3.0 EDSS points per
patient and 4.1 points per patient for each 20-year period of
completed follow-up. Furthermore, the observed mortality rate
was 58%, there was a low conversion rate of suspected to
probable or definite disease, and high rates of conversion from
benign to more intermediate prognostic groups over the longer
term. Initial assessment of clinical features was generally found
to be poorly predictive of outcome, and the proportion of
erroneous diagnoses in those considered at outset to have
definite or probable disease was 2.6%, suggesting relatively high
specificity of the diagnostic criteria used, although underlining
the importance of long-term follow-up.
Direct comparison of long-interval cross-sectional analyses
from large MS population-based samples is difficult because too
few studies have used comparable methodologies. In particular,
it is problematic to compare accurately this work to the wellestablished multi-point data sets from patient cohorts in
London, Ontario, Canada,15 16 18 19 and Lyon, France,7 38 for these
reasons. However, one comparable study from Olmsted county,
USA, examined change in disability over a 10-year period in 162
patients finding a mean change of only +1.0 EDSS12 point. More
than two-thirds of patients with minimal disability (EDSS ,3)
were unchanged, of whom only 16.7% required a stick or had

Table 2 Mean change in EDSS score – significant results
Factors

n

Mean change in EDSS

SD

Total
Baseline EDSS score
0–3.5
4–6
6.5–8
8.5–9.5
Disease duration in 1985
,10 years
10–25 years
.25 years

199

3.02

2.3

39
53
32
75

4.71
3.92
2.48
1.73

2.8
2.1
2.3
1.0

78
78
42

3.62
2.71
2.54

2.4
2.4
1.6

p value

,0.0001

0.013

EDSS, Expanded Disability Status Scale; SD, standard deviation.
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Figure 3 Expanded Disability Status Scale (EDSS) scores in 1985 and
2005 in the benign group.

more severe loss of mobility after 10 years. Furthermore, of
those with moderate disability (EDSS scores of 3.5–5), only
51.5% required the use of a stick or had more severe loss of
mobility and only 3% were bed-bound or wheelchair users after
10 years of follow-up. However, in our study, even patients
with little disability (EDSS (3) at the start of the study
commonly required assistance to mobilise and more than onethird were bed- or chair-bound or worse after 20 years. Our data
also show that, of those with limited mobility but still
managing without assistance (EDSS 3.5–5.5), 82% needed
assistance to walk or had more severe loss of mobility (EDSS
>6), and 59% were confined to a bed or chair or had died 20
years later. Our study also suggests that, over 20 years, there
were few patients who were ambulatory with assistance on
initial assessment who remained stable, and the majority in this
group died during the period of observation. Less than 10% of
those who were bed- or chair-bound at initial assessment
remained alive. However, it is important to note that patients
who had died of unrelated causes did not contribute to data on
EDSS change as their EDSS score at death was not known; this
could potentially be a significant confounding factor as the
registration of cause of death has previously been demonstrated
to have limited accuracy.

Being able to predict which patients will rapidly become
disabled is of considerable importance with respect to therapeutic choices. Conversely, we have demonstrated that at least
1 in 8 patients will not gain significant disability even after 20
years or more of follow-up, and a similar proportion will not
progress regardless of their baseline EDSS score. Such patients
are clearly important to identify; however, clinical predictors are
rarely robust and we have found few factors that can be reliably
used for such a purpose. Lower baseline EDSS scores are
associated with a greater degree of worsening; however, this is
probably attributable to the non-linear and ordinal nature of the
EDSS, particularly with respect to higher levels of disability.
Higher pyramidal scores did, however, appear to be associated
with greater accumulation of disability as did the greater
number of functional systems involved. However, this may be
of limited clinical use as these patients will commonly have
already gained significant disability before specific treatments
can be initiated – in particular, if a secondary progressive disease
course has intervened.39 In this respect, our survey is not
dissimilar to the Olmsted county study, which also found no
clinical or demographic factor that strongly predicted outcome.12 However, it should also be noted that those with a
benign course over the first 10 years of disease did seem more
likely to present with sensory signs and symptoms and at a
younger age than those with non-benign disease, features also
mirrored in two further smaller interval studies.22 40
There has long been controversy regarding the group of
patients previously classified as having suspected disease in
previous epidemiological studies. These individuals have commonly been included in overall prevalence estimates.41 42 Our
study suggests that even those individuals in whom MS was
considered likely and classifiable as having MS using earlier
diagnostic criteria but not fulfilling the Poser criteria for MS,
had a low chance of developing clinically definite or probable
disease. This finding has implications for the validity of this
group of ‘‘suspected’’ patients in prevalence studies and suggests
that they should not be included in epidemiological estimates of
disease frequency. The more recent introduction of revisions to
the ‘‘McDonald Criteria’’43 may resolve this issue.
Some observers have suggested that initial disease course may
be predictive of final outcome.44 In one study, 34 of 49 (69.4%)
patients remained benign after a follow-up of 10 years.45
However, our study suggests that only 20% of patients
classified as benign after 10 years or more of disease will
continue along this course after a further 20 years of follow-up,
and 14.1% will die of MS-related causes. Our experience is
further supported by a study from Ireland showing that only
28.6% of patients with benign disease continued to fulfil criteria

Table 3 Twenty-year outcome of those with benign disease in 1985 (EDSS score (4 and disease duration >10 years) by baseline EDSS score and
disease duration
Baseline EDSS
1985

Duration of MS
at baseline

0–2

0–4.9
5–9.9
10–19.9
20+
0–4.9
5–9.9
10–19.9
20+

2.5–4

N

No EDSS
unknown

Non-MSrelated
deaths

No (%) of known EDSS
scores reaching EDSS
>4

No (%) of known EDSS
scores reaching EDSS
>6

No (%) of known EDSS
scores reaching EDSS
10

17
12
14
9
17
19
27
7

2
1
3
1
2
2
2
1

2
1
0
3
4
1
6
6

8/13 (61.5%)
8/10 (80%)
7/11 (63.6%)
4/5 (80%)
10/11 (90%)
13/16 (81.3%)
16/19 (84.2%)
7/7 (100%)

7/13 (53.8%)
5/10 (50%)
7/11 (63.6%)
4/5 (80%)
9/11 (81.8%)
13/16 (81.3%)
15/19 (78.9%)
7/7 (100%)

4/13 (30.7%)
0
3/11 (27.3%)
1/5 (20%)
3/11 (27.3%)
4/16 (25%)
2/19 (10.5%)
3/7 (42.8%)

EDSS, Expanded Disability Status Scale; MS, multiple sclerosis.
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for benign disease after 10 years of follow-up.22 Other groups
have suggested a more intermediate outcome, with 52.1% of
patients in a large cohort of patients identified from a clinical
MS database in Canada continuing to follow a benign course
after 10 years of follow-up.46
Several studies have also suggested that those with EDSS
scores of (2 at 10 years of disease or more are less likely to
progress on follow-up. Sayao et al demonstrated that 32% of
those with an EDSS of ,2 at >10 years were no longer benign
after 10 years compared to 48% in those with an EDSS of ,3.46
The Olmstead county study suggested that 93% of those with
EDSS scores of (2 at 10 years remained benign after a further
10 years.45 A study from Iceland suggested that, after 30 years
from disease onset, 50% of all patients remain in the benign
group defined as EDSS ,4 after >15 years. This latter result
appears relatively high. However, the authors also suggest that,
after 15 years of disease, 70% of patients fulfil the criteria for
benign disease. The reasons for this remain unclear but may
relate to regional genetic or environmental factors or, alternatively, to differences in local health care surveillance, which
allow the earlier identification of mildly affected cases.20 Our
study found that, of those with EDSS 0–2 at >10 years after 20
years follow-up, 11 of 16 (68.8%) with known EDSS data have
reached EDSS .6 and 25% have died of MS-related causes.
Conversely, 23 of 26 (88.4%) with EDSS 2.5–4 at >10 years have
progressed to EDSS .4 and 84.6% to EDSS .6, and 19% have
died. Although it appears that those with an EDSS of 2.5–4 are
more likely to progress over the following 20 years, a high
proportion of patients with EDSS 0–2 also progress, suggesting
that even those with a low EDSS have a significant chance of
gaining moderate to severe disability.
In summary, we have shown that the majority of prevalent
patients had worsened by >1 EDSS point over 20 years. The
only factors found to be of use in predicting which patients will
have the greatest accumulation increase on the EDSS are those
who have lower baseline EDSS scores, higher pyramidal
functional system scores and a greater number of functional
systems involved. Of those with benign disease in 1985, only
19% remained benign after 20 years of follow-up but 14% of
patients failed to worsen by >1 EDSS point. No factors were
predictive of remaining in the group with a benign course and
even patients with EDSS (2 were at significant risk of gaining
moderate disability with prolonged follow-up. However, it
appears that those who would benefit most from early
therapeutic interventions would be those aged between 20
and 29 years at disease onset, who have low EDSS scores but
relatively high pyramidal functional system scores and who
have multi-site involvement.
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