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Introduction
Treatment options for multiple sclerosis (MS) have 
greatly expanded in recent years, and there are cur-
rently at least 18 approved disease-modifying ther-
apies (DMTs) that have shown efficacy in reducing 
disease activity.1,2 DMTs are most effective in 
reducing clinical relapses and the formation of new 
MRI lesions, both of which are age-dependent pro-
cesses. With increasing age, people with MS 
(PwMS) are less likely to have clinical relapses or 
radiological disease activity.3,4 As a result, younger 
PwMS are more likely to derive the most docu-
mented or apparent benefits from using DMTs due 
to a higher likelihood of disease activity.5–7

In clinical practice, there are a lack of data showing 
DMT prescribing patterns in real-world populations 

by age. This information is highly relevant to ascer-
tain if PwMS in different age groups receive ade-
quate care. The objective of this study was to 
determine the frequencies of DMT prescriptions in 
relation to age in the real-world setting using two 
large MS registries. We hypothesize that DMTs are 
prescribed for the majority of younger PwMS and 
less consistently in the elderly.

Methods

NARCOMS registry
The North American Research Committee on 
Multiple Sclerosis (NARCOMS) registry has 
collected voluntarily reported demographic 
and clinical information from PwMS since 
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Abstract
Background: Disease-modifying therapies (DMTs) for multiple sclerosis (MS) are approved 
for their ability to reduce disease activity, namely clinical relapses and signal changes on 
magnetic resonance imaging (MRI). Disease activity appears age dependent. Thus, the 
greatest benefit would be expected in younger people with MS (PwMS) whereas benefits in the 
elderly are uncertain.
Methods: Real-world data were obtained from PwMS from the North American Research 
Committee on Multiple Sclerosis (NARCOMS) registry and the US Department of Veterans 
Affairs Multiple Sclerosis Surveillance Registry (MSSR).
Results: 6948 PwMS were surveyed from NARCOMS, and the MSSR had 1719 participants. 
In younger adult PwMS 40-years old or less, 183 (61.4%) in NARCOMS and 179 (70.5%) in the 
MSSR were prescribed DMTs. Among PwMS over age 60, 1575 (40.1%) in NARCOMS and 239 
(36.3%) in the MSSR were prescribed DMTs. More PwMS in the age group of 31–40 (p = 0.035) 
and 41–50 (p = 0.001) in the MSSR were using DMTs compared with PwMS of the same age 
groups in NARCOMS.
Conclusion: These findings suggest that DMTs are under-utilized in the younger population 
and continue to be commonly prescribed in the elderly. Broader access may explain the higher 
prescription rate of DMTs in US veterans.
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1996. After enrolling in the registry, partici-
pants were asked to update their information 
on a semi-annual basis. The fall 2018 semi-
annual update survey was used to identify cur-
rent DMT use (including interferon beta-1a, 
interferon beta-1b, peginterferon beta-1a, glat-
iramer acetate, teriflunomide, fingolimod, 
dimethyl fumarate, natalizumab, and ocreli-
zumab). The age of the participants was their 
age at the survey date. The frequency and pro-
portion of DMT prescriptions for each 10-year 
age group were reported.

Multiple sclerosis surveillance registry
The Multiple Sclerosis Surveillance Registry 
(MSSR) is an MS database established by the 
US Veterans Health Administration (VHA) in 
2013.8 Data on key demographic and clinical 
variables related to MS were collected by clini-
cians and directly entered into the database dur-
ing live or telehealth visits or telephone calls. 
The MSSR has approximately 2000 PwMS at 
present and features an interactive tool to pull 
data based on pre-specified queries. We obtained 
de-identified information on the number of 
PwMS being prescribed a US Food and Drug 
Administration (FDA)-approved DMT by each 
10-year age group.

Ethical approval and informed consent
The NARCOMS registry was approved by the 
institutional review board (IRB) at Washington 
University in St. Louis (IRB#: 201610132), 
and participants consent to the use of de-identi-
fied information for research. An IRB-approved 
protocol within the US Department of VHA MS 
Centers of Excellence (MSCoE) has been 
approved by the University of Maryland IRB 
[HP-00043983 MSCoE Epidemiology Core 
(H-28293)] and covers the analysis of data in 
the MSSR.

Statistical analysis
Analyses were conducted using SAS V9.4 statistical 
software (SAS Institute Inc., Cary, NC, US). Chi-
square tests were used to assess differences in DMT 
use between PwMS of each age group in the two 
registries, and nominal two-sided p values of 0.05 or 
less were considered statistically significant.

Results

DMT use by age in NARCOMS
Of the 6948 respondents to the NARCOMS fall 
2018 update survey, 3325 (47.9%) of participants 
report using DMTs, and 3623 (52.1%) partici-
pants report not using DMTs at the time of the 
survey. With increasing age, the proportion of 
DMT use decreased (Table 1, Figure 1). In the 
age 71–80 group, less than a third (29.5%) of par-
ticipants reported DMT use. Conversely, the 
majority (61.4%) of younger PwMS age 40 or less 
reported DMT use.

DMT use by age in MSSR
The MSSR presented information on DMT use 
for 1719 PwMS as of July 2019, of whom 936 
(54.5%) were currently prescribed DMTs, and 
783 (45.5%) were currently not prescribed 
DMTs. The proportion of PwMS prescribed 
DMTs decreased with age, with over a quarter 
(27.2%) of the individuals in the 71–80 age group 
prescribed DMTs and over two thirds (70.5%) of 
younger PwMS age 40 or less prescribed DMTs 
(Table 1, Figure 2).

More PwMS in the age group of 31–40 (p = 0.035) 
and 41–50 (p = 0.001) in the MSSR were pre-
scribed DMTs (70.5% and 72.5% respectively) 
compared with PwMS of the same age groups in 
NARCOMS (61.5% and 62.7% respectively). 
There were no differences in the frequency of 
DMT use between all other age groups in the two 
databases.

Discussion
Real-world data from NARCOMS and the MSSR 
showed decreasing frequencies of DMT use with 
age. Nevertheless, almost a third of younger PwMS 
below age 40 appear not to be using DMTs despite 
widespread recognition of the importance of early 
treatment in MS.9,10 Other studies have shown that 
early treatment delays time to reach diagnosis of 
clinically definite MS in people with clinically iso-
lated syndrome, as well as disability accumulation 
in PwMS.11,12 In a study that surveyed 507 relaps-
ing–remitting MS patients in the US, the most fre-
quently reported barriers to DMT use included 
insurance authorization requirements and high 
out-of-pocket costs.13 Our own observations 
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suggest more consistent access to health care and 
DMTs as a potential explanation for the slightly 
higher rate in US veterans compared with PwMS 
in NARCOMS, which is a more general popula-
tion. In addition, it is likely that more young PwMS 
in NARCOMS are not on treatment due to family 
planning and pregnancy compared with partici-
pants in MSSR who are predominantly male. 
Nevertheless, this does not explain the almost 30% 

of younger PwMS who are not being prescribed 
DMTs. Still, the overall similarity in rates and pat-
terns by age suggest the two databases are reason-
ably consistent assessments of DMT use in PwMS 
by age. Costs of DMTs are uniformly lower in the 
integrated VA health care system and similar to 
rates in Canada due in part to the ability to negoti-
ate prices with the pharmaceutical industry.14 An 
observational study of 10,698 Canadian PwMS 

Table 1. Current use of disease-modifying therapies (DMTs) according to age groups based on data from the North American 
Research Committee on Multiple Sclerosis (NARCOMS) registry and the Multiple Sclerosis Surveillance Registry (MSSR).

Age 
group

NARCOMS MSSR p value

Total 
(n = 6948)

Female 
(%)

Not taking DMT 
(n = 3623) (%)

Taking DMT 
(n = 3325) (%)

Total 
(n = 1719) (%)

Female (%) Not taking DMT 
(n = 783) (%)

Taking DMT 
(n = 936) (%)

 

21–30 36 33 (91.7) 14 (38.9) 22 (61.1) 54 17 (31.5) 16 (29.6) 38 (70.4) 0.361

31–40 262 226 (86.3) 101 (38.5) 161 (61.5) 200 78 (39.0) 59 (29.5) 141 (70.5) 0.035

41–50 781 669 (85.7) 291 (37.3) 490 (62.7) 342 132 (38.6) 94 (27.5) 248 (72.5) 0.001

51–60 1943 1612 (83.0) 866 (44.6) 1077 (55.4) 464 140 (30.2) 194 (41.8) 270 (58.2) 0.188

61–70 2760 2188 (79.3) 1508 (54.6) 1252 (45.4) 469 78 (16.7) 276 (58.9) 193 (41.1) 0.178

71–80 1039 763 (73.4) 732 (70.5) 307 (29.5) 162 13 (8.0) 118 (72.8) 44 (27.2) 0.708

81+ 127 95 (74.8) 111 (87.4) 16 (12.6) 28 3 (10.7) 26 (92.9) 2 (7.1) 0.541

The p values are reported from Chi-square tests used to assess differences in DMT use between PwMS of each age group in the two registries.
PwMS, people with multiple sclerosis.

Figure 1. Current use of disease-modifying therapies (DMTs) in people with multiple sclerosis (PwMS) by 
age groups based on data from the North American Research Committee on Multiple Sclerosis (NARCOMS) 
registry.
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identified an association between increasing num-
ber of comorbidities and lower likelihood of DMT 
use.15 The investigators attributed the findings to 
hesitancy by PwMS and providers towards multid-
rug use and the perception of decreased treatment 
benefits in the setting of other chronic health condi-
tions. Additional reasons for not using DMTs 
including side effects, disease-related stress, and 
the perception of a mild disease course have also 
been identified in studies.16,17 Addressing the 
undertreatment of younger PwMS who are more 
likely to benefit from DMT use requires ongoing 
efforts to improve DMT access and better under-
standing of treatment expectations.

In contrast to young PwMS, over a third of older 
PwMS above age 60 in both databases were 
treated with DMTs. With earlier diagnosis of MS 
and improved care, PwMS are growing both in 
number and age. In North America, the peak 
prevalence of MS is in the late 50s.18,19 With pro-
longed DMT use, there is an increased risk of 
adverse reactions especially in older PwMS who 
are more susceptible to established side effects of 
DMTs, including infections and lymphopenia as 
well as multi-drug interactions.20–22 In addition, 
disease activity in MS diminishes due to immune 
senescence, and relapses are less frequent in 
PwMS over age 60 compared with those who are 
younger.23 The evidence for DMT efficacy in 

PwMS is largely from clinical trials of MS DMTs, 
but these trials tend to exclude individuals over 
age 55. Subgroup analyses of clinical trial data 
have shown diminished DMT efficacy in PwMS 
older than age 40 compared with those younger,6 
and a meta-analysis of clinical trials of DMTs 
showed decreased inhibition of disease progres-
sion with aging.24 While these studies suggests 
decreased efficacy of DMTs in elderly PwMS, 
there is a need for randomized controlled trials to 
definitively address the topic.

The continued use of DMTs in the elderly may be 
the result of the perceived notion that disease inac-
tivity is due to treatment rather than the natural 
disease course with aging despite lower projected 
benefits in the elderly.25 Further contributing to 
the hesitancy to discontinue DMT may be a con-
cern of rebound disease activity with some 
agents.26,27 The safety of DMT use in the elderly 
remains unclear and deserves more rigorous study. 
While recent retrospective data suggest relative 
safety in discontinuing DMTs in older patients 
without disease activity,28–30 these findings were 
not universal, and cases of disease worsening after 
stopping DMTs have been reported.31 The cur-
rently ongoing DISCOMS trial is expected to 
address whether DMTs can be safely discontinued 
in stable MS patients over age 55.32 Nevertheless, 
PwMS who are doing well may be very reluctant to 

Figure 2. Current use of disease-modifying therapies (DMTs) in people with multiple sclerosis (PwMS) by age 
groups based on data from the US Department of Veterans Affairs (VA) Multiple Sclerosis Surveillance Registry 
(MSSR).
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stop therapy, and this too can have detrimental 
effects if mandated by payors or clinicians without 
taking patient perceptions into account.

Some limitations are present in this study. 
Participation in the NARCOMS registry is volun-
tary, which may be subject to responder bias 
resulting in differences between the registry’s MS 
population and the general MS population. 
However, validation of diagnoses in NARCOMS 
has been previously established,33 and reports and 
findings from NARCOMS have mirrored clinical 
and trial data on smaller cohorts repeatedly. 
Finally, the consistency of responses between 
NARCOMS and the MSSR increase our confi-
dence that these age-related findings are indeed 
valid. While the MSSR comprises a US veteran 
population with different characteristics than the 
general population, several relevant characteris-
tics, including age of MS diagnosis and disease 
phenotype distribution, are similar to the general 
MS population.34 Lastly, the present data do not 
include reasons for prescribing or not prescribing 
DMTs to PwMS. Despite differences in method-
ology of data collection in NARCOMS and the 
MSSR as well as their population differences, 
there were no significant differences in percent-
age of PwMS using DMTs by age among older 
PwMS in both large databases that would have 
ample power to see meaningful differences. A 
higher percentage of younger PwMS in the MSSR 
were treated compared with NARCOMS, but 
this might be the more standardized treatment 
approach with the VA compared with general 
practice neurologists and specialists.

DMTs for MS are more frequently used at 
younger ages when there is likely higher disease 
activity, yet a substantial proportion of younger 
PwMS remains untreated. As the probability of 
active disease declines with age and susceptibility 
to side effects increases, the risk versus benefit 
ratio of continuing DMTs in the elderly very 
likely diminishes. Further studies are needed to 
understand and address lack of treatment in 
young adults with MS as well as the reasons for 
persistent DMT use in the elderly.
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