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Adherence to Disease-Modifying 
Therapies in Patients With MS:  
A Retrospective Cohort Study

Hammad Huda and Alfred Frontera, MD

A significant number of patients diagnosed with multiple sclerosis are  
not receiving promising new disease-modifying agents.

M
ultiple sclerosis (MS) is an 
autoimmune disorder in 
which the myelin of the 
brain and spinal cord is se-

lectively targeted by immune-system 
cells. As a result, nerve transmis-
sion is disrupted, leading to a vari-
ety of unpredictable symptoms from 
weakness and a lack of balance to 
blindness and paralysis of the body. 
Clinically, MS can take 4 courses, in-
cluding relapsing-remitting (RRMS), 
primary-progressive (PPMS), second-
ary-progressive, and progressive-re-
lapsing.1 At onset, 85% of diagnosed 
patients have RRMS, and 10% to 15% 
have PPMS.2 If untreated, patients 
with RRMS become secondary-pro-
gressive, with progressive disability 
and indiscrete relapses.3 Hence, 
disease-modifying therapies are tar-
geted toward decreasing the relapse 
rate as well as slowing the progres-
sion of the disease.4 

Annually, about 16,000 veterans 
with MS receive health care services 
from the VHA.5 The C.W. Bill Young 
Bay Pines VA Healthcare System 
(BPVAHCS) is a level 1 facility that 
annually serves more than 105,000 
veterans. The BPVAMC sees veterans 

with a wide variety of neurologic ill-
nesses and has 5 full-time neurolo-
gists with subspecialty training. The 
BPVAHCS facility has outpatient 
clinics and a 200 inpatient bed facil-
ity. The Neurology Department sees  
125 outpatients per week and con-
sults on about 30 inpatients per week. 

METHODS
A retrospective review of BPVAHCS 
patients diagnosed with MS from 
January 2009 to July 2014 was per-
formed with institutional review 
board approval. Patient data were 
collected from ICD-9-CM codes and 
kept confidential. A list of patients 
was collected from Neurology Clinic 
patient visits with “Multiple Sclero-
sis” on the problem list. 

Patient medical records were re-
viewed to collect the following 
information: presence of rigorous di-
agnosis of MS, clinical course of MS 
in patient, presence or absence of dis-
ease-modifying therapy, and disease-
modifying agents (DMAs) used. 

Determining factors for DMA 
treatment included increasing tired-
ness, weakness, visual symptoms, 
and radiologic evidence (magnetic 
resonance imaging) of recurrent, ac-
tive lesions. Each patient was exam-
ined on a case-by-case basis to assess 

whether or not the patient actually 
had MS and if so, whether they were 
being treated with DMAs. Only pa-
tients with RRMS were included. Pa-
tients were excluded from the study 
if they were deceased, not currently 
under BPVACHS care, or had symp-
toms of optic neuritis but were not 
fully indicative of MS. Patients with 
clinically isolated syndrome, prob-
able diagnosis of MS, or PPMS also 
were excluded from the study.

Exclusion from this study was 
based on 2 additional premises.  
Patients were excluded if they dis-
continued an initial ABC (interferon 
beta-1a, interferon beta-1b, glatiramer 
acetate) due to DMA treatment relapse 
or adverse effects (AEs),  such as injec-
tion site reactions, flulike symptoms, 
or depression. Additionally, patients 
who were not willing to take more 
DMA medications were excluded 
if they felt they were relatively stable 
(had infrequent relapses) and believed 
that additional medication was not 
worth the risk of potential AEs.

The study patients were seen 
and followed up by the neurolo-
gists. All the data for this study 
were based on interactions with 
the neurologists and not primary 
care providers (PCPs). Because MS 
treatment is complex, PCPs have 
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little involvement in its manage-
ment. The percentage of patients 
not on any DMAs was calculated 
from the list of BPVAHCS patients 
with RRMS.

The results were compared with 
a similar retrospective cohort study 
conducted using the Commer-
cial Claims database and Medicare 
Supplemental and Coordination of 
Benefits database to identify indi-
viduals newly diagnosed with MS.6 
This study was chosen because it was 
similar in methodology but investi-
gated a comparable non-VA group. 
A 2-tailed difference between pro-
portions test was then performed to 
determine whether the BPVAHCS 
patients with MS who were not 
treated with DMAs were signifi-
cantly different from those from this 
non-VA population. Additionally, 
data from VA patients who were re-
ceiving DMAs were further exam-
ined and presented. 

RESULTS
At the BPVAHCS, 262 patients were 
diagnosed with MS and 43% were 
not treated with DMAs. Margo-
lis and colleagues found that about 
60% of its 11,061 newly diagnosed 
non-VA patients with MS remained 

untreated.6 Although the latter pro-
portion is higher, a 2-tailed difference 
between proportions test indicates 
that the proportion of patients with 
MS being treated at the VA was sig-
nificantly lower (P < .01). 

Among the 148 patients who were 
diagnosed with MS and treated with 
DMA at BPVAHCS, 5 different DMAs 
were identified (Table). The most 
commonly prescribed regimen was 
glatiramer acetate, which was used 
by 56 of 148 patients (37.8%). Fifty-
two patients (35.1%) used interferon 
beta-1a. Of the 2 interferon DMAs, 
beta-1a was twice as popular as 
beta-1b, which was prescribed to 22 
(14.9%) of patients. Dimethyl fuma-
rate (6.8%) and fingolimod (5.4%) 
were used sparingly, because they 
were new to the market (cost and 
availability also were factors). With 
time, increased efficacy and objective 
assessment of benefit in the reduction 
of the T2 lesion load may result in a 
greater use of these oral DMAs.7–9

Based on this evaluation, 43% of 
patients who were diagnosed with 
MS were untreated at BPVAHCS. 
Concern over treatment AEs, the 
inconvenience of injectable dosing, 
and patients who were not 100% ser-
vice-connected and lost to follow-up 
because of the cost may have contrib-
uted to the poor rate of treatment.

DISCUSSION
Injected-based DMAs, such as inter-
feron beta-1a, interferon beta-1b, and 
glatiramer acetate, were first intro-
duced in the 1990s, but these proved 
to be inconvenient and triggered AEs, 
including injection site reactions. 
Overall, their efficacy was about 30%, 
with interferon beta-1a showing a 
27% reduction in relapses.10 In 2010, 
oral DMAs, such as fingolimod, were 
FDA approved. These oral DMAs 
were a significant improvement over 
injectable DMAs but still had AEs. 

Hence, their use was restricted to 
neurologists by the BPVAHCS, and 
rightfully so. 

Still, newer and more effective oral 
DMAs are showing promise, such as 
dimethyl fumarate, teriflunomide, 
and alemtuzumab. These new DMAs 
have significantly impacted the treat-
ment of MS as they are not only eas-
ier for patients to adhere to and for 
neurologists to prescribe, but most 
significantly, have had a 50% de-
crease in the rate of relapse.10 Yet, the 
newer oral DMAs were less com-
monly prescribed than the older 
treatments at BPVAHCS. 

Since this study did not demon-
strate increased use of oral DMAs 
at the BPVAHCS, more PCP and 
neurologist-focused educational 
programs on the use of DMAs may 
be beneficial. Educational pro-
grams should lead to a reevalua-
tion of patients with MS to consider 
oral DMAs, which offer better effi-
cacy and fewer AEs. The newer oral 
DMAs have shown a higher reduc-
tion of T2 lesions, and the signifi-
cantly decreased incidence of relapses 
in many other medical facilities is 
quite promising for the BPVAHCS.7-9

The data collected at BPVAHCS 
were part of a quality improvement 
(QI) study that will be used by the 
Neurology Department to follow up 
on the patients with MS in order to 
implement DMA therapies. A ques-
tionnaire was developed for follow-
ing up with BPVAHCS patients with 
MS. The primary purpose of the 
questionnaire is to help neurolo-
gists identify the reasons patients 
avoid DMA therapies and to reduce 
the number of BPVAHCS patients 
not on the most efficacious MS 
DMA treatment.

CONCLUSION
Multiple sclerosis is a disease 
without a cure. Current treatment 

Table. Disease-Modifying 
Agents Used by Patients With 
Multiple Sclerosis, N = 148.

Disease-Modifying 
Agent

Number 
Treated (%)

Glatiramer acetate 56 (37.8)

Interferon beta-1a 52 (35.1)

Interferon beta-1b 22 (14.9)

Dimethyl fumarate 10 (6.8)

Fingolimod 8 (5.4)
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strategies focus on modifying the 
course of the disease and manag-
ing its symptoms. However, even as 
promising new treatments emerge,  
the current literature suggests that 
a significant number of patients di-
agnosed with MS are not receiving 
DMAs and may not be receiving op-
timal treatment.11 

Findings from this study indi-
cate that although DMAs are opti-
mal for patients with MS, they may 
not be prescribed as frequently at 
BPVAHCS as they are at a non-VA 
care facility. It is unclear whether 
this finding is explained by an ed-
ucational gap, clinical differences 
between non-VA and VA patients, 
organizational factors, or a combi-
nation of these variables. Further 
study is warranted to examine 
the use of DMAs among veterans 
with MS and factors that facilitate 
or impede optimal practice. The 
BPVAHCS will use data from this 
retrospective cohort study in a QI 
initiative for patients with MS. 
Findings from the QI initiative will 
be reported using the Standards for 
Quality Improvement Reporting 
Excellence.12,13   l
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