
Introduction/Importance: Pharmacotherapy for multiple 
sclerosis has increased significantly since 1993 when the first 
disease modifying therapy was approved. The expansion of 
therapies has been accompanied with differences in adverse effect 
profiles, efficacy, and cost. The most recent therapies pose the 
challenge of balancing these issues while providing optimal care.

Observations: Several measures such as generic conversion and 
standardization of therapies can be employed to control costs of 
therapy. The safety and efficacy of these agents can be monitored 

by implementation of criteria for use and/or medication utilization 
evaluations.

Conclusions: A formulary management system encompasses 
methodologies to evaluate the relevant clinical and medical 
literature and includes a systematic approach for selecting 
medications for different diseases, conditions, and patients. 
Formulary systems often contain prescribing guidelines and 
clinical recommendations that assist health care professionals with 
providing high quality, value-based care for patients.
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Prior to the first approved disease modify-
ing therapy (DMT) in the 1990s, treatment 
approaches for multiple sclerosis (MS) 

were not well understood. The discovery that 
MS was an immune mediated inflammatory 
disease paved the way for the treatments we 
know today. In 1993, interferon β‐1b became 
the first DMT for MS approved by the US Food 
and Drug Administration (FDA). Approvals for 
interferon β‐1a as well as glatiramer acetate 
(GA) soon followed. Today, we consider these 
the mildest immunosuppressant DMTs; how-
ever, their success verified that suppressing the 
immune system had a positive effect on the MS 
disease process. 

Following these approvals, the disease pro-
cess in MS is now better understood. Recently 
approved therapies include monoclonal antibod-
ies, which affect other immune pathways. Today, 
there are 14 approved DMTs (Table 1). Although 
the advent of these newer DMTs has revolution-
ized care for patients with MS, it has been ac-
companied by increasing costs for the agents. 
Direct medical costs associated with MS man-
agement, coupled with indirect costs from lost 
productivity, have been estimated to be $24.2 
billion annually in the US.1 These increases have 
been seen across many levels of insurance cov-
erage—private payer, Medicare, and the Veter-
ans Health Administration (VHA).2,3 

The Figure demonstrates the cost increase 
that have been seen across VHA between 2004 
and 2019 for the DMTs identified in Table 1. In-
deed, this compound annual growth rate may 
be an underestimate because infusion thera-

pies (eg, natalizumab, ocrelizumab, and alem-
tuzumab) are difficult to track as they may be 
dispensed directly via a Risk Evaluation Medi-
cation Strategy (REMS) program. According to 
the VHA Pharmacy Benefit Management Ser-
vice (PBM), in September 2019, dimethyl fuma-
rate (DMF) had the 13th highest total outpatient 
drug cost for the US Department of Veterans Af-
fairs (VA), interferon β‐1a ranked 62nd and 83rd 
(prefilled pen and syringe, respectively), and GA 
40 mg ranked 89th. 

The DMT landscape has demonstrated signif-
icant price fluctuations and given rise to a class 
of medications that requires extensive oversight 
in terms of efficacy, safety, and cost minimiza-
tion. The purpose of this article is to show how 
delivery of this specialty group of medications 
can be optimized with safety, efficacy, and cost 
value within a large health care system.

FACTORS IMPACTING DMT USE
Recent changes to MS typing have impacted 
utilization of DMTs. Traditionally, there were  
4 subtypes of MS: relapsing remitting (RRMS), 
secondary progressive (SPMS), progressive 
relapsing (PRMS), and primary progressive 
(PPMS). These subtypes are now viewed more 
broadly and grouped as either relapsing or pro-
gressive. The traditional subtypes fall under 
these broader definitions. Additionally, SPMS 
has been broken into active SPMS, character-
ized by continued worsening of disability un-
related to acute relapses, superimposed with 
activity that can be seen on magnetic reso-
nance images (MRIs), and nonactive SPMS, 
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which has the same dis-
ability progression as active 
SPMS but without MRI-visi-
ble activity.4-6 In 2019, these 
supplementary designa-
tions to SPMS made their 
f irst appearance in FDA- 
approved indications. All ex-
isting DMTs now include this 
terminology in their labelling 
and are indicated in active 
SPMS. There remain no DMTs 
that treat nonactive SPMS. 

The current landscape 
of DMTs is highly varied in 
method of administration, 
risks, and benefits. As effi-
cacy of these medications 
often is marked by how well 
they can prevent the immune 
system from attacking my-
elin, an inverse relationship 
between safety and efficacy 
results. The standard treatment outcomes in 
MS have evolved over time. The following are 
the commonly used primary outcomes in clini-
cal trials: relapse reduction; increased time be-
tween relapses; decreased severity of relapses; 
prevention or extend time to disability mile-
stones as measured by the Expanded Disability 
Status Scale (EDSS) and other disability mea-
sures; prevention or extension of time to onset 
of secondary progressive disease; prevention 
or reduction of the number and size of new 
and enhancing lesions on MRI; and limitation of 
overall MRI lesion burden in the central nervous 
system (CNS). 

Newer treatment outcomes employed in 
more recent trials include: measures of ax-
onal damage, CNS atrophy, evidence of mi-
croscopic disease via conventional MRI and 
advanced imaging modalities, biomarkers as-
sociated with inflammatory disease activity and 
neurodegeneration in MS, and the use of no 
evidence of disease activity (NEDA). These out-
comes also must be evaluated by the safety 
concerns of each agent. Short- and long-term 
safety are critical factors in the selection of 
DMTs for MS. The injectable therapies for MS 
(interferon β‐1a, interferon β‐1b, and GA) have 
established long-term safety profiles from > 20 
years of continuous use. The long-term safety 
profiles of oral immunomodulatory agents and 
monoclonal antibodies for these drugs in MS 

have yet to be determined. Safety concerns as-
sociated with some therapies and added re-
quirements for safety monitoring may increase 
the complexity of a therapeutic selection.

Current cost minimization strategies for DMT 
include limiting DMT agents on formularies, tier 
systems that incentivize patients/prescribers to 
select the lowest priced agents on the formulary, 
negotiating arrangements with manufacturers to 
freeze prices or provide discounts in exchange 
for a priority position in the formulary, and re-
quiring prior authorization to initiate or switch 
therapy. The use of generic medications and in-
terchange to these agents from a brand name 
formulation can help reduce expense. Several of 
these strategies have been implemented in VHA.

DISEASE-MODIFYING THERAPIES
In 2019, 18,645 veterans with MS had either a 
MS-specific DMT or ≥ 1 annual encounters with 
a primary diagnosis of MS. Of this population, 
4,720 were female and 13,357 were service 
connected according to VA data. About 50% 
of veterans with MS take a DMT. This percent-
age has remained stable over the past decade 
(Table 2). Although it appears the number of 
unique veterans prescribed an outpatient DMT 
is decreasing, this does not include the growing 
use of infused DMTs or DMTs obtained through 
the Veterans Choice Program (VCP)/Commu-
nity Care (CC). 

FIGURE Change in Veterans Health Administration Costs for Disease 
Modifying Therapies

160

140

120

100

80

60

40

20

0

-20

-40

2004

C
ha

ng
e,

 %

2006

Cummulative % change (MS only) Cummulative % change (all drugs)

Fiscal Years

2008 2010 2012 2014 2016 2018



S38  •   FEDERAL PRACTITIONER SPECIAL ISSUE   •  APRIL 2020

The overall outpatient pharmacy costs for 
veterans have remained constant despite the 
reduction in outpatient pharmacy prescription 
numbers. This may be due to increases in DMT 
cost to the VHA and the use of more expensive 
oral agents over the previously used platform in-
jection DMTs. 

Generic Conversion
GA is available in 20 mg daily and 40 mg 
3 times weekly subcutaneous injection dosing. 
The first evidence of clinical efficacy for a ge-
neric formulation for GA was evaluated by the 
GATE trial.7 This trial was a multicenter, random-
ized, double-blind, active- and placebo-con-
trolled phase 3 trial. Eligible participants were 
randomized to receive daily SC injection for  
9 months of 20 mg generic GA (n = 5,353),  
20 mg brand GA (n = 5,357), or placebo  
(n = 584). The primary endpoint was the mean 
number of gadolinium (Gd1) lesions visible on 

MRIs during months 7, 8, and 9, which 
were significantly reduced in the com-
bined GA-treated group and in each 
GA group individually when compared 
with the placebo group, confirming 
the study sensitivity (ie, GA was effec-
tive under the conditions of the study).  
Tolerability (including injection site reac-
tions) and safety (incidence, spectrum, 
and severity of adverse events [AEs]) 
were similar in the generic and brand 
GA groups. These results demonstrated 
that generic and brand GA had equiva-
lent efficacy, tolerability, and safety over 
a 9-month period.7

Results of a 15-month extension of 
the study were presented in 2015 and 
showed similar efficacy, safety, and toler-
ability in participants treated with generic 
GA for 2 years and patients switched 
from brand to generic GA.8 Multiple shifts 
for GA occurred, most notably the con-
version from branded Copaxone (Teva 
Pharmaceutical Industries) to generic 
Glatopa (Sandoz). Subsequently, San-
doz released a generic 40 mg 3 times 
weekly formulation. Additionally, Mylan 
entered the generic GA market. With 3 
competing manufacturers, internal data 
from the VHA indicated that it was able 
to negotiate a single source contract for 
this medication that provided a savings 
of $32,088,904.69 between September 

2016 and May 2019. 
The impact of generic conversions is just 

being realized. Soon, patents will begin to expire 
for oral DMTs, leading to an expected growth of 
generic alternatives. Already the FDA has ap-
proved 4 generic alternatives for teriflunomide, 
3 for fingolimod (with 13 tentative approvals), 
and 15 generic alternatives for dimethyl fuma-
rate (DMF). Implementation of therapeutic in-
terchanges will be pursued by VHA as clinically 
supported by evidence. 

Criteria for Use
PBM supports utilizing criteria to help guide 
providers on DMT options and promote safe, 
effective, and value-based selection of a 
DMT. The PBM creates monographs and cri-
teria for use (CFU) for new medications. The 
monograph contains a literature evaluation of 
all studies available to date that concern both 
safety and efficacy of the new medication. 

TABLE 1 Available Disease Modifying Therapiesa 
Disease  
Modifying Therapies

Method of  
Administration

Relapsing or  
progressive MS

Efficacy/ 
Safety Risk

Glatiramer acetate Subcutaneous: daily or 
3x/wk

Relapsing Low/Low

Interferon-based
   Interferon β-1a 
   Interferon β-1b 
   �Pegylated interferon 

    β-1a

Subcutaneous: every 
other day, 3x/wk, or 

every other wk
Intramuscular: 1x/wk

Relapsing Low/Low

Teriflunomide Oral: daily Relapsing Low/Medium

S1P receptor  
modulators
  Fingolimod 
  Siponimod 

Oral: daily Relapsing Medium/Medium

Fumaric acid  
derivatives:
  Dimethyl fumarate 
  Diroximel fumarate 

Oral: 2x/d Relapsing Medium/Medium

Natalizumab IV: every 4 wk Relapsing JCV ab-: High/Medium
JCV ab+: Medium/

Medium

Anti-CD20 antibodies:
  Ocrelizumab 
  Rituximab (off label)

IV: every 6 mo Relapsing or 
PPMS

High/Low

Alemtuzumab IV: 5 d in first y, 3 d in 
second y, 3 d in  

following y, if needed

Relapsing High/High

Cladribine Oral: 4-5 d once a  
year for 2 years

Relapsing High/High

Abbreviations: JCV ab, John Cunningham virus antibody; MS, multiple sclerosis; PPMS, primary 
progressive MS; S1P, sphingosine 1-phosphate. 
a Information current as of January 2020.
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Therapeutic alternatives also are presented 
and assessed for key elements that may de-
termine the most safe and effective use. Ad-
ditional safety areas for the new medications 
such as look-alike, sound-alike potential, spe-
cial populations use (ie, those who are preg-
nant, the elderly, and those with liver or renal 
dysfunction), and drug-drug interactions are 
presented. Lastly, and possibly most impor-
tantly in an ever-growing growing world of 
DMTs, the monograph describes a reasonable 
place in therapy for the new DMT.

CFU are additional guidance for some DMTs. 
The development of CFU are based on several 
questions that arise during the monograph de-
velopment for a DMT. These include, but are not 
limited to: 

•	 �Are there safety concerns that require the 
drug to receive a review to ensure safe pre-
scribing (eg, agents with REMS programs, 
or safety concerns in specific populations)?

•	 �Does the drug require a specialty provider 
type with knowledge and experience in 
those disease states to ensure appropriate 
and safe prescribing (eg restricted to infec-
tious diseases)?

•	 �Do VHA or non-VHA guidelines suggest 
alternative therapy be used prior to the 
agent?

•	 �Is a review deemed necessary to ensure the 
preferred agent is used first (eg, second-line 
therapy)?

The CFU defines parameters of drug use con-
sistent with high quality and evidence-based 
patient care. CFUs also serve as a basis for 
monitoring local, regional, and national patterns 
of pharmacologic care and help guide health 
care providers (HCPs) on appropriate use of 
medication. 

CFUs are designed to ensure the HCP is 
safely starting a medication that has evidence 
for efficacy for their patient. For example, alem-
tuzumab is a high-risk, high-efficacy DMT. The 
alemtuzumab CFU acknowledges this by hav-
ing exclusion criteria that prevent a veteran at 
high risk (ie, on another immunosuppressant) 
from being exposed to severe AEs (ie, severe 
leukopenia) that are associated with the medi-
cation. On the other hand, the inclusion criteria 
recognize the benefits of alemtuzumab and al-
lows those with highly active MS who have failed 
other DMTs to receive the medication.

The drug monograph and CFU process is an 
important part of VHA efforts to optimize patient 

care. After a draft version is developed, HCPs 
can provide feedback on the exclusion/inclusion 
criteria and describe how they anticipate using 
the medication in their practice. This insight can 
be beneficial for MS treatment as diverse HCPs 
may have distinct viewpoints on how DMTs 
should be started. Pharmacists and physicians 
on a national level then discuss and decide to-
gether what to include in the final drafts of the 
drug monograph and CFU. Final documents are 
disseminated to all sites, which encourages con-
sistent practices across the VHA.9 These doc-
uments are reviewed on a regular basis and 
updated as needed based on available literature 
evidence.

It is well accepted that early use of DMT 
correlates with lower accumulated long-term 
disability.10 However, discontinuation of DMT 
should be treated with equal importance. This 
benefits the patient by reducing their risk of 
AEs from DMTs and provides cost savings. Age 
and disease stability are factors to consider 
for DMT discontinuation. In a study with pa-
tients aged > 45 years and another with pa-
tients aged > 60 years, discontinuing DMT 
rarely had a negative impact and improved 
quality of life.11,12 A retrospective meta-analysis 
of age-dependent efficacy of current DMTs pre-
dicted that DMT loses efficacy at age 53 years. 
In addition, higher efficacy DMT only outper-
forms lower efficacy DMT in patients aged  
< 40.5 years.13 Stability of disease and lack of 
relapses for ≥ 2 years also may be a positive 
predictor to safely discontinue DMT.14,15 The 
growing literature to support safe discontinu-
ation of DMT makes this a more convincing 
strategy to avoid unnecessary costs associated 
with current DMTs. With an average age of 59 
years for veterans with MS, this may be one of 
the largest areas of cost avoidance to consider. 

Off-Label Use
Other potential ways to reduce DMT costs is 
to consider off-label treatments. The OLYM-
PUS trial studied off-label use of rituximab, an 
anti-CD20 antibody like ocrelizumab. It did not 
meet statistical significance for its primary end-
point; however, in a subgroup analysis, off-label 
use was found to be more effective in a pop-
ulation aged < 51 years.16 Other case reports 
and smaller scale studies also describe ritux-
imab’s efficacy in MS.17,18 In 2018, the FDA ap-
proved the first rituximab biosimilar.19 Further  
competition from biosimilars likely will make 
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rituximab an even more cost-effective choice 
when compared with ocrelizumab.

Alternate Dosing Regimens
Extended interval dosing of natalizumab has 
been studied, extending the standard infusion 
interval from every 4 weeks to 5- to 8-week in-
tervals. One recent article compared these in-
terval extensions and found that all extended 
intervals of up to 56 days did not increase new 
or enhancing lesions on MRI when compared 
with standard interval dosing.20 Another larger 
randomized trial is underway to evaluate effi-
cacy and safety of extended interval dosing of 
natalizumab (NCT03689972). Utilization of this 
dosing may reduce natalizumab annual costs 
by up to 50%.

SAFETY MONITORING
DMF is an oral DMT on the VHA formulary with 
CFU. Since leukopenia is a known AE, baseline 
and quarterly monitoring of the complete blood 
count (CBC) is recommended for patients taking 
DMF. Additionally, DMF should be held if white 

blood cell count (WBC) falls below 2,000/mm3.21 
There have been recent reports of death sec-
ondary to progressive multifocal leukoencepha-
lopathy (PML) among European patients taking  
DMF.22-24 This has raised concerns about adher-
ence to recommended CBC monitoring in vet-
erans taking DMF. The association of DMF and 
leukopenia has been evident since early clinical 
trials.25 Leukopenia in immunocompromised pa-
tients increases the risk of PML.

In the long-term extension study ENDORSE, 
6% to 7% of patients continuing DMF had 
WBC counts of 3.0×109/L compared with 7% 
to 10% in the new to DMF group.26 In addition 
6% to 8% of patients continuing DMF had lym-
phocyte counts of 0.5×109/L, compared with 
5% to 9% in the new to DMF group. The cases 
of PML occurred in patients who had low lym-
phocyte counts over an extended period with 
no adjustment to DMF therapy, such as hold-
ing the drug until WBC counts returned to nor-
mal levels or stopping the drug. Discussion and 
review within VHA resulted in the recommenda-
tion for quarterly WBC monitoring criteria. 

PBM and VA Center for Medication Safety 
(MedSafe) conducted a medication usage 
evaluation (MUE) on adherence to the WBC 
monitoring set forth in the CFU. Data collec-
tion began in fourth quarter of fiscal year (FY) 
2015 with the most recent reporting period 
of fourth quarter of FY 2017. The Medica-
tion Utilization Evaluation Tool tracks patients 
with no reported WBC in 90 days and WBC 
< 2,000/mm3. Over the reporting period, 20% 
to 23% of patients have not received appro-
priate quarterly monitoring. Additionally, there 
have been 4 cases where the WBC decreased 
below the threshold limit. To ensure safe and 
effective use of DMF, it is important to adhere 
to the monitoring requirements set forth in the 
CFU.

Impact of REMS and Special Distribution
As DMTs increase in efficacy, there are often 
more risks associated with them. Some of 
these high-risk medications, including na-
talizumab and alemtuzumab, have REMS 
programs and/or have special distribution pro-
cedures. Although REMS are imperative for pa-
tient safety, the complexity of these programs 
can be difficult to navigate, which can create a 
barrier to access. The PBM helps to assist all 
sites with navigating and adhering to required 
actions to dispense and administer these  

TABLE 2 Unique Patients in the Veterans Health  
Administration Using Disease Modifying Therapiesa 

Disease Modifying Therapies

Unique Patients by Fiscal Year

2015 2016 2017 2018

Oral and injectable 8,028 7,937 7,655 7,280

Daclizumab 2 3

Dimethyl fumarate 1,861 2,093 2,203 2,167

Fingolimod   436 483 507 508

Glatiramer acetate 20 mg 1,846 1,230 922 684

Glatiramer acetate 40 mg 1,163 1,458 1,535 1,581

Interferon β-1a 1,980 1,789 1,579 1,356

Peginterferon β-1a 53 55 55

Interferon β-1b 592 492 421 338

Teriflunomide 150 272 377 527

Infusion 592 597 750 929 

Alemtuzumab 92 117 108

Natalizumab 363 358 389 425

Ocrelizumabb - - 126 540

Total 8,620 8,286 8,181 7,703

aSource: VA Pharmacy Benefit Management Service.
bUnique patients for ocrelizumab was estimated as half the number of purchased infusions.

Disease Modifying Therapies



APRIL 2020  •  FEDERAL PRACTITIONER SPECIAL ISSUE  •  S41

medications through a national Special Han-
dling Drugs Microsoft SharePoint site, which 
provides access to REMS forms and procure-
ment information when drugs are dispensed 
from specialty pharmacies. Easing this pro-
cess nationwide empowers more sites to be 
confident they can dispense specialty medi-
cations appropriately. 

Clinical Pharmacists
The VHA is unique in its utilization of pharma-
cists in outpatient clinic settings. Utilization of 
an interdisciplinary team for medication man-
agement has been highly used in VHA for areas 
like primary care; however, pharmacist involve-
ment in specialty areas is on the rise and MS 
is no exception. Pharmacists stationed in clin-
ics, such as neurology or spinal cord injury, can 
impact care for veterans with MS. Interdisci-
plinary teams that include a pharmacist have 
been shown to increase patient adherence to 
DMTs.27 However, pharmacists often assist with 
medication education and monitoring, which 
adds an additional layer of safety to DMT treat-
ment. At the VHA, pharmacists also can ob-
tain a scope of practice that allows them to 
prescribe medications and increase access to 
care for veterans with MS. 

Education
The VHA demonstrates how education on a 
disease state like MS can be distributed on 
a large, national scale through drug mono-
graphs, CFU, and Microsoft SharePoint sites. 
In addition, VHA has created the MS Centers 
of Excellence (MSCoE) that serve as a hub of 
specialized health care providers in all aspects 
of MS care.

A core function of the MSCoE is to pro-
vide education to both HCPs and patients. The 
MSCoE and its regional hubs support sites that 
may not have an HCP who specializes in MS 
by providing advice on DMT selection, how to 
obtain specialty medications, and monitoring 
that needs to be completed to ensure veterans’ 
safety. The MSCoE also has partnered with the 
National MS Society to hold a lecture series on 
topics in MS. This free series is available online 
to all HCPs who interact with patients who have 
MS and is a way that VA is extending its best 
practices and expertise beyond its own health 
care system. There also is a quarterly newsletter 
for veterans with MS that highlights new informa-
tion on DMTs that can affect their care. 

CONCLUSION
It is an exciting and challenging period in MS 
treatment. New DMTs are being approved and 
entering clinical trials at a rapid pace. These 
new DMT agents may offer increased efficacy, 
improvements in AE profiles, and the possibil-
ity of increased medication adherence—but 
often at a higher cost. The utilization of CFU 
and formulary management provides the abil-
ity to ensure the safe and appropriate use of 
medications by veterans, with a secondary out-
come of controlling pharmacy expenditures. 

The VHA had expenditures of $142,135,938 
for DMT use in FY 2018. As the VHA sees the 
new contract prices for DMT in January 2020, 
we are reminded that costs will continue to rise 
with some pharmaceutical manufacturers im-
plementing prices 8% to 11% higher than 2019 
prices, when the consumer price index de-
fines an increase of 1.0% for 2020 and 1.4% in 
2021.28 It is imperative that the VHA formulary 
be managed judiciously and the necessary mea-
sures be in place for VHA practitioners to enable 
effective, safe and value-based care to the vet-
eran population. 
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