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ies, as well as emerging therapies
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access results 

• Identify how the early recognition and treatment of multi-
ple sclerosis can modify the course/progression of the dis-
ease and reduce future economic costs 
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cluding early treatment, disease modification, decreased
hospitalization, prevention of other disease states,
improved cognitive function, and quality of life and  worker
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Biologic response modifiers (BRMs) are naturally
occurring or bioengineered products used to aug-
ment or restore the natural immunologic

response in autoimmune and immunologically mediat-
ed diseases. BRMs are engineered by the use of complex
technology and chemistry to attain the desired
immunologic response, while limiting, and ideally
 preventing, adverse effects, which can be severe. 

BRMs are often used to treat serious chronic condi-
tions and disease states that may be life-threatening
and have been unresponsive to conventional therapy.
Some disease states in which BRMs have been proved
effective include:
• Arthritis:
• Cancer, 
• Crohn’s disease, 
• Multiple sclerosis (MS)
• Psoriasis. 

According to the National Multiple Sclerosis
Society, approximately 400,000 people in the United
States have MS.1 Every week, an additional 200
Americans are being diagnosed with MS. 

The estimated annual cost to treat a patient with
MS in the United States is $34,000.2 Lifetime per-
patient total costs are approximately $2.2 million,
resulting in a total national annual cost of $6.8 billion.2

BRMs represent a significant portion of the total cost of
treating patients with MS, as well as other difficult-to-
manage chronic disease states. As a result, appropriate
use and management of these medications is crucial. 

Evidence-based medicine and comparative effec-
tiveness research are approaches that provide key com-
ponents for the effective management of BRMs and
should be incorporated into all strategies used to make
prescribing and coverage decisions with these products. 

The articles in this special supplement are based on
live presentations made during a continuing education
program that was held as a satellite symposium at the
Association for Managed Care Pharmacists in San
Antonio, Texas, on October 7, 2009. The focus of the
symposium was the role of BRMs in certain conditions,
with an emphasis on their use for the treatment of MS. 

In the first article, Dr Jack Burks provides a neurolo-
gist’s perspective on the diagnosis, pathogenesis,
 epidemiology, and clinical management of MS. Dr Burks
emphasizes the need for early intervention and describes
the association of BRMs with successful, although not
without challenges, management of MS. Dr Burks also
reviews the influence that case management has on the
adherence to therapy, as well as the economic factors
related to early diagnosis and  treatment of MS. In addi-
tion, he briefly discusses  second-line therapies and the
current drug pipeline, including the near-future intro-
duction of oral agents for the treatment of MS.

In the second article, Dr Elizabeth Mauer reviews
the treatments for MS in relation to patient adherence
to therapy, as well as utilization and cost trends from a
pharmacist’s perspective. Dr Mauer addresses the issue
that patients’ willingness, and ability, to pay for treat-
ment is a rate-limiting factor in obtaining expensive
but necessary therapy for MS. Dr Mauer provides
insight into patient-assistance programs, which can
help patient adherence to therapy. 

In the third article, Dr Thomas Bramley answers the
following question: How is evidence-based medicine
driving drug utilization appropriate to biopharmaceuti-
cals? Evidence-based medicine aims to apply the best
available evidence gained from the scientific method
to clinical decision-making. It seeks to assess the qual-
ity of evidence of the risks and benefits of treatments,
including lack of treatment.3,4 Dr Bramley reviews how
evidence-based medicine can be used effectively in the
clinical setting. In addition, he compares evidence-
based medicine and comparative effectiveness research,

The Role of Biologic Response Modifiers
in Multiple Sclerosis Management
Robert P. Navarro, PharmD

Dr Navarro is President, Navarro Pharma, LLC, Green Cove
Spring, FL.

The estimated annual cost to treat a patient
with MS in the United States is $34,000.2

Lifetime per- patient total costs are
approximately $2.2 million, resulting in a total
national annual cost of $6.8 billion.



and evaluates how each of these strategies can be used
to make sound clinical decisions by prescribers and by
benefit management decision makers. 

Recognizing, diagnosing, and treating MS early is
likely to improve patient outcomes and help ensure the
cost-effectiveness of BRMs. Managed care organiza-
tions have an opportunity to partner with healthcare
practitioners to apply appropriate utilization manage-
ment strategies and provide education for patients on
therapeutic options and the importance of adherence.
These combined efforts are a prescription for the suc-

cessful management of MS, as well as other chronic,
difficult-to-manage, and high-cost disease states that
have historically exhausted healthcare resources.  ■
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Multiple sclerosis (MS) is a chronic, inflammato-
ry autoimmune disease affecting thousands of
people and significantly influencing healthcare

costs. In recent years, one of the most fundamental find-
ings has been the significance of early intervention.
Treating patients early ultimately produces more positive
outcomes for patients, while reducing overall healthcare
expenditures. MS is a challenging disease to manage.
Patients must take ownership of the disease and adhere
to therapy for the disease to be successfully managed. A
multidisciplinary team of clinicians combining efforts
with managed care organizations (MCOs) is the best
approach for ensuring this. Future therapeutic options
are promising for the treatment of MS, but to effectively
manage this patient population and prevent escalation
in healthcare costs, healthcare practitioners and MCOs
must work as a unit and not as opposition. 

Prevalence and Epidemiology of Multiple Sclerosis 
MS is a leading cause of neurologic disability in

young adults in the United States.1 Approximately
400,000 Americans are currently diagnosed with MS,
with an additional 200 people being diagnosed each
week.2 The average age of onset of MS is between 20
and 50 years. MS, however, is not isolated to the 20- to
50-year-old population. MS is diagnosed in children
and teens, as well as in patients older than 50 years.

The prevalence of MS, similar to other autoimmune
diseases, is 3-fold greater in women than in men.
Although it is present in most ethnic groups, MS is
most often diagnosed in whites.

MS is thought to be an inflammatory autoimmune
disease with a very complex pathogenesis involving T-
cells, B-cells, macrophages, and other factors in the
immune pathway.1-3 A question that begs answering
is—is MS a relapsing-remitting disease or a subclinical
progressive disease from onset? Historically, the answer
has been relapsing-remitting multiple sclerosis (RRMS),
followed by secondary-progressive multiple sclerosis
(SPMS) with or without remission; however, scientific
data have now provided information that confirms that
even when patients with MS are not undergoing an
active attack or relapse, central nervous system (CNS)
damage may be occurring, resulting in a disruption in
the conduction of electrical impulses to and from the
brain.4,5 The CNS’s inability to conduct electrical
impulses results in the symptoms associated with MS.

Inflammation predominates in RRMS. In SPMS,
magnetic resonance imaging (MRI) shows fewer T2 sig-
nal intensity lesions but more atrophy, hypointense
lesions known as black holes, and increased burden of
disease on T2 MRI. MS is benign in 5% to 10% of all
cases, with few relapses and no disability accumulation.1

On the other end of the spectrum, 10% to 15% of cases
are primary-progressive MS from the onset and are non-
responsive to therapy with current immunomodulatory
agents.1 MS is a disease that affects both white matter
and gray matter, resulting in both physical and cogni-
tive disabilities.6

Dr Burks is a neurologist specializing in multiple sclerosis,
President of Burks and Associates Health Care Consultants,
and Chief Medical Officer of the Multiple Sclerosis Association
of America.

Role of Biologic Response Modifiers in
Autoimmune Diseases and the Impact on
Multiple Sclerosis: A Neurologist’s Perspective 
Jack Burks, MD

Multiple sclerosis is a leading cause of neurologic disability in young adults in the United States, affect-
ing thousands of people and carrying a significant cost burden. This disease has been challenging in
terms of treatment; uncovering the significance of early intervention for delaying disease progression
has been a fundamental finding in recent years. Early management of this condition can improve
patient outcomes and reduce overall costs. A multidisciplinary team approach is important.
Collaboration among healthcare providers and payers is important for implementing best practices to
reach optimal clinical outcomes. [AHDB. 2010;3(1 suppl 4):S43-S48.]
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Several theories exist in relation to the causation of
MS attacks on the CNS.4,5,7 The risk factors for MS
include4:
1. Viruses; the  Epstein-Barr virus is the latest suspect
2. Environment

• MS is more common in northern latitudes than
closer to the equator

• Research has found an association between lack of
vitamin D and MS

3. Genetics
• People with relatives affected by MS have a 10- to

50-fold greater risk of developing MS. Identical
twins have a 30% concordance rate.

Rationale for Early Treatment of MS
Axonal loss results in irreversible damage to the neu-

rologic processing of the brain. It may occur early and
leads to sustained disability. None of the therapies
presently available for the treatment of MS are repara-
tive.6 There is no way to treat a patient who has had MS
for 20 years and make that person look as they did 10
years after the diagnosis. The true onset of MS cannot
be determined in most patients. Fortunately, treating
patients promptly after the diagnosis of MS may reduce
further degeneration and disease progression associated
with this lifelong illness.

Procrastination is the foe to the successful manage-
ment of MS. When treatment is delayed, the therapeu-
tic benefit of medications is compromised. To treat early,
we must diagnose early. Is that possible? Yes, but other
disease states must first be ruled out. Lupus in young
women, Lyme disease on the East Coast, and vitamin B12
deficiency, as well as many other differential diagnoses,
may be overlooked when  patients are first evaluated. To
avoid such errors and ensure accurate diagnosis and
proper treatment, clinicians need to thoroughly evaluate
each individual presented to them. Patients who present
with eye, brain-stem, or spinal cord illnesses who have
MRI changes of a certain magnitude may be destined to
get MS, and quickly. These first symptoms are called
clinically isolated syndrome (CIS). 

CIS is an initial inflammatory demyelinating episode
in the CNS.8 It may be identified as a first MS attack
based on clinical data, MRIs, and/or laboratory and

demographic data. The features of CIS may include
optic neuritis, brain-stem dysfunction, and myelitis. CIS
is indicative of the onset of MS in approximately 85% of
young adults who develop clinically definite multiple
sclerosis (CDMS). 

Biologic Response Modifiers: Impact on Early
Recognition and Treatment 

Fisniku and colleagues followed 107 CIS patients
over an average of 22.2 years (range, 18-27.7 years).9 Of
these patients, 63% developed CDMS.9 Abnormal base-
line MRIs were seen in 82% of the patients, and 21%
had normal baseline MRI findings. On study comple-
tion, 58% of the patients had RRMS and 28% pro-
gressed to SPMS.

Their results confirmed that baseline MRI findings are
predictive for the development of CDMS. The estimated
annual rates of MRI T2 lesion growth for patients retain-
ing RRMS and those progressing to SPMS were 0.80 cm3

and 2.89 cm3, respectively. The strongest correlation of
change in T2 lesion volume with the change in Expanded
Disability Status Scale in patients who developed CDMS
was early, between 0 and 5 years. Fisniku and colleagues’
findings imply that if MRIs are measured throughout the
disease process, clinicians can often recognize which
patients are going to advance to SPMS and which
patients will remain with RRMS. These findings also
confirm that the course of the disease is determined early,
and therefore treatment should be implemented early.

Signature clinical trials have recently provided added
support for the treatment of CIS with biologic response
modifiers (BRMs).10-13 The Betaseron in Newly Emerging
Multiple Sclerosis for Initial Treatment (BENEFIT)
study showed that when patients with CIS were left
untreated, the 2-year risk for developing CDMS was
85%.10 This conversion was observed early in the study.
At 6 months, 51% of the patients in the placebo group
had already converted to CDMS.10 At 1 year, 75% of
patients who were not in the active-treatment group had
converted to CDMS.

All first-line BRMs—including glatiramer acetate
(Copaxone) and interferon (IFN) formulations such as
IFNß-1a (Avonex), IFNß-1a (Rebif), and IFNß-1b
(Betaseron)—have positive data for decreasing the risk
of CDMS at 2 years.10-13 Similarly, at 3 years, IFNß-1b has
demonstrated the ability to decrease the risk of sustained
disability by 40% and has shown benefit on cognition up
to 5 years postinitiation of therapy.10 IFNß-1a, glatiramer
acetate, and IFNß-1b have been approved by the US
Food and Drug Administration (FDA) for use by
patients with CIS.14-16 IFNß-1a is not presently approved
by the FDA for CIS, but a trial is under way and  previous
data with early treatment were positive.13,17

Procrastination is the foe to the successful
management of MS. When treatment is
delayed, the therapeutic benefit of medications
is compromised. To treat early, we must
diagnose early.
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Benefits of Case Management for Patients with MS
The safety and efficacy of the BRMs have been well

documented.10-13 Other concerns with treating patients
with MS exist, however. Patients need education and
guidance to help them make wise decisions about adher-
ence to therapy and to report symptoms or adverse
events to their healthcare provider. Case management
plays an important role in providing such education and
guidance for patients. Pharmaceutical companies have
developed and implemented case management programs
to assist patients with MS who are using their products.
In one such program, the BETA Nurse program, nurses
used an approach of training and education to reach a
90% adherence rate with patients participating in the
program for 1 year.18

Economic Impact of Early Treatment of MS
MS is a lifelong disease. BRMs do not cure MS, but

they help to reduce disability, which is one of the cost
drivers in MS. The goal of healthcare professionals is to
decrease disability by treating patients early and slowing
the progression of the disease. If accomplished, this will
keep patients in the workforce and reduce overall
healthcare costs associated with MS. Caution must be
used when evaluating comparative cost-benefit model

data, and those interpreting the data must be aware of
the numerous assumptions embedded in the reports.
Some managed care cost data lack clinical disability sta-
tistics needed for correlation. To provide value, cost-
benefit reports must include direct comparisons with
like patient populations, and disability must be consid-
ered as a cost driver.

The majority of the costs associated with MS are
direct costs. Disease-modifying drugs account for 34%
of total MS costs.19 Early retirement as a result of dis-
ability is the leading cause of indirect costs associated
with MS. As the disease increases in severity, the costs
associated with it increase. The Figure shows the rise
in cost observed when patients become more disabled.

Figure Costs of MS, by Disease Severity

DMDs indicates disease-modifying drugs; EDSS, Expanded Disability Status Scale; MS, multiple sclerosis.
Reprinted with permission from Kobelt G, et al. Neurology. 2006;66:1696-1702.
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In a cross-sectional study of MS patients treated with DMDs in the United States:
• Total disease costs increased with the degree of disability
• Mean annual costs per patient increased from $32,297 for mild disability to $64,492 for severe disability
• Indirect costs were the highest cost driver for moderate disease
• Drug costs remained fairly constant across all degrees of disability

MS is a lifelong disease. BRMs do not cure MS,
but they help to reduce disability, which is one
of the cost drivers in MS. The goal of healthcare
professionals is to decrease disability by
treating patients early and slowing the
progression of the disease.  
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Without treatment, disability rises dramatically. In
contrast, if treatment is initiated early, it is possible to
keep costs lower.

Second-Line Therapy for MS
The 2 second-line therapies for the treatment of

MS are mitoxantrone (Novantrone) and natalizumab
(Tysabri).20,21 Mitoxantrone is an antineoplastic agent
that is used infrequently as a result of prescribing limi-
tations.22 It is indicated for use in patients with worsen-
ing MS for only 2 to 3 years, because of significant
adverse events, including cardiotoxicity, amenorrhea,
and leukemia.20,22-24

Natalizumab is prescribed for MS more frequently
than mitoxantrone, but also must be used with caution.21

Natalizumab is a monoclonal antibody that keeps the
activated lymphocytes from crossing the blood-brain
barrier.21,25,26 Natalizumab is effective in the treatment of
MS but is not without worrisome adverse events. The
adverse event of primary concern is progressive multifo-
cal leukoencephalopathy (PML), a rare and progressive
viral infection that causes demyelination of the brain.
The symptoms of PML may be similar to those of MS.
The result of PML is typically permanent disability, or
death.25 Biogen Idec released information on October
29, 2009, that reported 24 confirmed cases of PML in
patients using natalizumab (16 in Europe and 8 in the
United States).27 Of the confirmed cases, 4 patients
have died. The announcement stated that as of
September 2009, 60,700 patients have been taking
natalizumab worldwide.27 At present, only 2000 patients
have taken natalizumab for >3 years. Biogen Idec sug-
gests that the risk of PML increases with an increase in
the time of using this therapy.27 According to a
September 2009 update from the FDA, the average
number of natalizumab infusions in the 13 patients pre-
viously confirmed to have developed PML was 25. The
rate of PML in patients receiving ≥24 infusions ranges
from 0.4 to 1.3 per 1000 patients.28

The TOUCH Prescribing Program is a risk manage-
ment plan for natalizumab that is administered by
Biogen Idec. All patients who are receiving natalizumab

must enroll in the TOUCH Prescribing Program for
close monitoring of signs and symptoms of PML and
other serious opportunistic infections.21,28

New Therapies Show Promise for MS Patients
Historically, MS has been treated with injectables.

This has led to challenges in therapy acceptance and
adherence. New oral drugs show promise amid chal-
lenges in the treatment of MS. Results from the
Cladribine Tablets Treating MS Orally (CLARITY) trial
showed a >50% reduction in annualized relapse rates
with the low-dose (3.5 mg/kg) and high-dose (5.25
mg/kg) regimens compared with placebo.29 Secondary
end points were also met in CLARITY. Disability pro-
gression was reduced by 33% and 31%, respectively, in
the 3.5-mg/kg and 5.25-mg/kg cladribine arms of the
study. The odds ratio of remaining relapse free was twice
as high in the treatment group as in the placebo group.
A significant decrease (73%-88%) in MRI activ ity,
including T1 and T2 lesions, and the composite of unique
active lesions, were also observed.29

Serious adverse events reported were 8.7% in the
cladribine groups and 6.4% in the placebo arm.29

Lymphopenia and herpes zoster occurred in the treat-
ment group. Oral cladribine is not available at this time.
Currently, parenteral cladribine is FDA approved for
leukemia and lymphoma. 

Fingolimod is an oral sphingosine-1-phosphate
receptor inhibitor that blocks lymphocytes from leav-
ing lymph organs. Therefore, these lymphocytes are
not available to cause MS lesions in the CNS. A 24-
month study (FREEDOMS) compared fingolimod and
placebo.30 Both fingolimod doses (0.5 and 1.25 mg/day)
were superior to placebo in annualized relapse rate (0.18
and 0.6, respectively, for the 2 fingolimod doses) com-
pared with placebo (0.4). Other outcomes were also
positive, including disability progression and multiple
MRI outcomes.30 In another study (TRANSFORMS)
lasting 12 months, fingolimod (0.5 mg/day) showed
superior efficacy over IFNß-1a, intramuscular weekly, in
annualized relapse rate (0.16 vs 0.33, respectively) and
MRI outcomes, but not in disability progression.31 In a
third arm of the study, fingolimod at a dose of 1.5
mg/day was associated with 2 deaths from herpes infec-
tion of the brain. Other adverse events with fingolimod
included other infections, bradycardia atrioventricular
heart block, hypertension, macular edema, skin cancers,
and elevated liver enzymes.31

Several other drugs are being developed and/or are
in phase 2 and 3 studies for the treatment of MS. In
addition, some of the drugs in development are intend-
ed to be taken as add-on therapy, and others are intend-
ed as monotherapies. Many new drugs show promise for

Historically, MS has been treated with
injectables. This has led to challenges in 
therapy acceptance and adherence. 
New oral drugs show promise amid 
challenges in the treatment of MS.
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symptom management. For example, dalfampridine
(Ampyra) is now FDA approved as a treatment to
improve walking in patients with MS. This potassium
channel blocker is an extended-release version of 4
amino pyridine (4AP), which has been available from
compounding pharmacies for years, although this is not
FDA approved. The incidence of seizures noted in com-
pounded 4AP have been reduced with dalfampridine,
although it is not recommended for patients with a his-
tory of seizures. The dose of 10 mg twice daily should not
be increased, because of the risk for seizure. 

For those who frequently face the challenges of
treating a disease as chronic, debilitating, and progres-
sive as MS, it is refreshing to see so many potential
opportunities for more efficacy and convenience in MS
treatment options. 

Conclusion
Early diagnosis and treatment of MS maximizes the

reduction in relapses, MRI damage, cognitive deficits,
and disease progression. The economic impact of MS is
directly related to disease progression. Effective treat-
ment reduces the economic impact by reducing disease
progression and disability. By working together and com-
bining efforts, healthcare providers and MCOs can
improve adherence to therapy for improved treatment
outcomes, which will ultimately help manage associated
costs and help reduce the overall economic burden of
this disease. 

The future holds promise for more efficacious and
convenient therapies for patients with MS. Caution will
always need to be exercised because of the potential for
serious adverse events. Symptom management and bet-
ter adherence to all treatments is critical. The combined
efforts of clinicians and MCOs can ensure that effective
treatments are provided for patients with MS, granting
them opportunities for improved quality of life, while
effectively managing cost of the disease.  ■
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CASE STUDY 1 

Healthcare Challenges in Early MS Diagnosis and Treatment
Jack Burks, MD

A33-year-old secretary who is married and the
mother of 10-year-old twins noticed that over
a 5-day period she had double vision, weakness

of the right arm and leg, unsteady gait, fatigue, and dif-
ficulty with memory when multitasking. She had a
severe upper-respiratory infection 6 months ago.

An examination revealed that she had diplopia on
right gaze, mild right hemiparesis, and wide-based,
slightly ataxic gait. The bedside mental status exami-
nation was normal, but her husband gave examples of
her disorganization and inability to keep on track dur-
ing the preceding several days. T2 magnetic resonance
imaging (MRI) showed 6 periventricular lesions, 1
pontine lesion, and 1 high cervical lesion. Four of the
lesions were enhanced with gadolinium (GAD) con-
trast. Spinal fluid testing showed oligoclonal bands and
increased immunoglobins. Extensive laboratory tests
were negative. She had no history of other diseases,
such as systemic lupus erythematosus, Lyme disease, or
other neurologic diseases.

A diagnosis of clinically isolated syndrome (CIS)
was made. The patient was given intravenous methyl-
prednisolone, 1 g/day for 5 days, and she improved dra-
matically. She was not given a disease-modifying drug
(DMD). At 3 months, the patient was asymptomatic,
except for fatigue and continued cognitive troubles.
Her neurologic examination and recent memory tests
were normal. She did not have neuropsychological
testing. She appeared anxious and slightly depressed. A
repeat MRI showed a resolution of her old GAD
lesions but showed 2 new GAD lesions.

The patient had researched multiple sclerosis (MS)
online and had many questions and worries, and she
was scared. She was worried about her children, her
job, her memory, her marriage, and her future “in a
wheelchair.” She was also afraid to drive.

A neurologist recommended a DMD, because
recent data on CIS show positive results regarding fur-
ther attacks, MRIs, disease progression, cognition, drug
tolerability, and quality of life. The patient was afraid
of needles and was reluctant to start getting “shots.”
She read about bad side effects with drugs for MS.

The doctor asked the patient to meet with a clinic
nurse and a social worker case manager for an educa-
tional session to address: 
• MS and therapy (adherence will likely be an issue)

• Anxiety and/or depression
• Cognition problems
• Employment and driving
• Marital and parenting issues
• Her future/prognosis.

The dilemma with this patient is similar for many
patients. Patients must take ownership of their dis-
ease and responsibility for their treatment. If patients
do not take ownership and they stop their medica-
tion, the doctor is not going to know about it until
the next visit, which may not occur for months after
the drug was prescribed. This delay exacerbates the
disease activity and progression. 

In this case, consultations with the nurse and
social worker resulted in the patient resolving to try
treatment with a DMD. Her fear of needles, frequen-
cy of administration, needle size, and other worries
had to be considered. Finally, an agreement was
reached, and the patient took ownership of her dis-
ease and treatment.

The prescription was given to the patient, only to
discover that the managed care organization (MCO)
insuring her will not cover the drug. The patient was
told she could take another drug, or pay 25% of the cost
of the original biologic response modifier prescribed.

A second problem arose when another drug was
prescribed to help alleviate her severe fatigue. This
drug was also rejected by the MCO, because it was
not approved by the US Food and Drug Admin -
istration (FDA) for MS. This drug would likely have
improved the patient’s quality of life substantially.
The patient got even more upset and decided to try a
Chinese herb instead of an FDA-approved biologic
response modifier treatment. 

The preference in this and in many other situa-
tions would be for the MCO to support the original
decision of the healthcare provider and the patient.
Working together to achieve successful management
of patients who have a chronic, progressive disease
that has many complications will ultimately result in
significant medical cost-savings over the long-term.
A good working relationship and mutual understand-
ing between the physician and the MCO might have
resulted in reduced disease activity, disability, and
long-term cost, as well as a higher quality of life for
the patient.  ■
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Multiple sclerosis (MS) is a chronic disease that
affects inflammation, demyelination, and
axonal degeneration.1 The symptoms of MS

vary considerably from patient to patient, in part
because of the location of the plaques within the brain.2

It is believed to be an immune-mediated disorder,
defined by 4 subclinical categories—relapsing-remitting
MS, primary-progressive MS, progressive-relapsing MS,
and secondary-progressive MS.1,2

At present, there is no cure for MS.1 The goal of ther-
apy with biologic response modifiers (BRMs) is to delay
the progression of the disease, to modify the course of the
disease and the associated disabilities, and limit cogni-
tive dysfunction that occurs over time. 

Treatment plans for patients with MS require individ-
ualization.1,2 Because patients with MS have different
symptoms and various comorbid disease states and condi-
tions, it is important for healthcare providers to realize
the individual needs assessment and care for patients
accordingly. The first priority when designing a treatment
strategy is to prevent relapse and slow disease progression.
Second, medication therapy must be applied to manage
the complications associated with MS, such as spasticity,
urinary dysfunction, visual problems, cognitive issues, as
well as provide emotional support. 

There are presently 6 immunomodulatory agents
available for the treatment of MS. These include:
• Glatiramer acetate (Copaxone)
• 3 interferon (IFN) formulations: IFNß-1a (Avonex),

IFNß-1a (Rebif), and IFNß-1b (Betaseron)

• Natalizumab (Tysabri)
• Mitoxantrone (Novantrone).

The 2 latter agents are only being used as second-
line therapy. The first disease-modifying agent to be
approved was IFNß-1b in 1993. The second, IFNß-1a,
was approved in 1996. As a result, we have years of data
on the safety and efficacy of these products. The focus of
this article is on the 4 products used as first-line theraphy. 

Indications and dosages of the 3 IFNs and glatiramer
acetate vary to some degree. All 4 agents are approved
for relapsing-remitting MS.3-6 Glatiramer acetate,
IFNß-1a, and IFNß-1b are indicated for clinically iso-
lated syndrome. The Table provides information on
dosage, route of administration, frequency of injec-
tions, and availability for the BRMs.2-6 Adverse events
include influenzalike symptoms, injection-site reac-
tion, pain in the joints and muscle, fatigue, and
headache. Most adverse events develop within the first
6 months of therapy and resolve with continued use. It
is critical that adverse events are managed aggressively
to maintain adherence to therapy.

It is important to note that all the BRMs are available
only in injectable (ie, subcutaneous or intramuscular)
formulations.3-6 For patients who fear needles or have dif-
ficulty administering shots, this is a limiting factor.
Dosing frequency and variations in formulations can also
be important when evaluating which product to pre-
scribe and cover for certain individuals.

Optimizing Treatment Outcomes in Patients with MS
Several strategies are important for optimizing out-

comes when treating patients with MS. Monitoring onDr Mauer is Consultant, Therigy, Chicago, IL.

The Role and Utilization of Biologic
Response Modifiers in Multiple Sclerosis:
A Pharmacist’s Perspective
Elizabeth Mauer, PharmD, MBA

Multiple sclerosis is complex. Many factors influence successful management of patients with this chron-
ic disease. Patient adherence to therapy plays a significant role in overall symptom control and disease
progression cessation. The goal of all healthcare providers involved in the care of patients with multiple
sclerosis should be to optimize treatment outcomes. Pharmacists have a critical role to play in achieving
this goal. As a key point of contact, pharmacists can provide education on adherence to therapy and
evaluate patients for suboptimal response to therapy during the time between visits to the neurologist.
These 2 factors can help prevent unnecessary symptoms or complications and improve long-term out-
comes. [AHDB. 2010;3(1 suppl 4):S49-S53.]
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an ongoing basis using management strategies such as
disease management, case management, and symptom
management is a significant component of a successful
treatment plan.2 Identifying suboptimal response to ther-
apy is important, but there are no generally accepted cri-
teria for determining what a suboptimal response is. 

The clinical advisory board of the National Multiple
Sclerosis Society, however, has noted that potential
markers include the rate of relapse and worsening neuro-
logic impairment.1 Potential relapse rate markers are the
failure to demonstrate a reduction in the rate of relapse
after 6 to 12 months of therapy or more than 1 relapse
annually. Patient adherence to therapy is a key consid-
eration when evaluating the cause of relapse (ie, lack of
adherence or lack of response to the current BRM).

Once a suboptimal response is documented, a change
in therapy is deemed appropriate. Carrá and colleagues
evaluated 114 patients with relapsing-remitting MS
who had failed first-line therapy with a BRM.7 The drug
regimens were changed after 3 years from either glati-
ramer acetate to an IFN, from an IFN to glatiramer
acetate, or mitoxantrone, or from low-dose to high-dose

IFN. The relapse rate reduction after 3 years ranged
from 77% to 57%. The conclusion is that if patients fail
first-line monotherapy, it is beneficial to change to
another immunomodulator.

The Role of the Pharmacist in the Treatment of MS
Pharmacists have an integral role in the complex

management puzzle of treating patients with MS. The
primary responsibilities of pharmacists should be to pro-
mote medication adherence and manage adverse effects.
Pharmacists should take advantage of the frequency with
which they interact with patients who have MS, possi-
bly once, or maybe even more times, per month. 

The face-to-face or phone-to-phone interaction
lends important opportunities to recognize and respond
to potential adverse effects, lack of adherence, or sub-
optimal response to therapy. On recognition of any of
these concerns, pharmacists have the responsibility to
contact the patient’s provider to discuss the need for
intervention. This may occur months before the
patient’s next scheduled visit with the provider and
thus save the patient from significant progression
and/or complications.

Through reducing the impact of symptoms and com-
plications patients may experience, pharmacists are
able to decrease healthcare costs and improve patient
outcomes. The treatments for MS are expensive, but
assisting patients with proper management of their MS
allows them to forego other, potentially even more
costly, healthcare resources in the near- or long-term
future. Quality of life is a major concern for this patient
population. When pharmacists provide proper manage-
ment or intervention, they help patients feel empow-
ered to manage their MS, which can help them feel
better about themselves and maintain their emotional

Table Dosing, Administration, and Availability of Biologic Response Modifiers

Drug Adult dose Route Frequency of injection Availability

Glatiramer acetate
(Copaxone)

20 mg SC Daily Prefilled syringe 20 mg

Interferon ß-1b
(Betaseron)

Initial, 0.0625 mg 
Maintenance, 0.25 mg 

SC Every other day Single-use vial 0.3-mg
lyophilized powder

Interferon ß-1a 
(Rebif)

Initial, 20% of 
maintenance dose 
Maintenance, 8 µg, 22 µg, 
or 44 µg

SC 3 times weekly Prefilled syringe 8 µg, 
22 µg, or 44 µg

Interferon ß-1a 
(Avonex)

30 µg IM Once weekly Single-use lyophilized
powder vial and 
prefilled syringe 30 µg

IM indicates intramuscular; SC, subcutaneous.

Through reducing the impact of symptoms and
complications patients may experience,
pharmacists are able to decrease healthcare
costs and improve patient outcomes. When
pharmacists provide proper management or
intervention, they help patients feel
empowered to manage their MS.
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well-being, as well as their relationships with family,
caregivers, and employers. 

Patient Adherence to Therapy
Side effects of BRMs are often major contributors to

nonadherence. Two recent studies evaluated the associ-
ation of adverse effects and suboptimal response with
switching BRM therapy. Portaccio and colleagues
reported that up to 15% of patients who discontinued
drug therapy within a few years of initiation did so
because of adverse effects.8 Similarly, Coyle reported that
30% of patients who have discontinued therapy did so
because of a perceived lack of efficacy.9 Other factors
influencing patient adherence include the level of dis-
ability, the need for assistance, self-esteem, and the sup-
port of family and healthcare providers.

The following recommendations can aid in the opti-
mization of patient adherence to therapy: 
• Effective initial assessment and patient selection
• Appropriate treatment selection
• Comprehensive patient education:

◆ Rationale for treatment is to prevent relapses
◆ Effect of treatment may take 3 to 9 months
◆ Adverse event understanding and management

• Injection training
• Ongoing monitoring of clinical parameters, including

adherence
• Evaluation for depression
• Identification of need for financial assistance.

Gleason and colleagues presented a poster at the
Association of Managed Care Pharmacist’s 21st annual
meeting and showcase that detailed the association of
the out-of-pocket (OOP) expense of medications for
MS with the decline-to-fill rate.10 The Figure captures
the increase in rate of decline-to-fill that corresponds
directly with the increase in OOP expenses.10 Gleason
and colleagues reported that 1 of 4 members with an
OOP expense >$200 declined to fill the prescription.
This population was 6 times less likely to fill their pre-
scription than members who had a cost-sharing <$100.10

This evaluation is indicative of the fact that benefit
design can greatly influence patient adherence to ther-
apy and holds a strong potential to result in unforeseen
costs elsewhere if patients are not taking the medication
that will help alleviate complications and halt progres-
sion of the disease. 

There are creative incentive formularies available
within the managed care marketplace.11 Formularies,
alongside benefit designs, are useful for drugs or thera-
peutic categories that have low-cost alternatives. The
goal is to encourage a shift in utilization to the lower-
cost, yet safe and effective, product. For BRMs, however,
at least for the time being, no low-cost alternatives are

available. The BRMs are all currently very expensive. If
a cost-sharing program is in place and the patient’s por-
tion is large, it becomes a considerable cost to the
patient, which many cannot afford.

In addition, according to the Pharmacy Benefit
Management Institute’s (PBMI) report, “Primer on
Specialty Pharmacy,” some benefit plans that imple-
mented a fourth-tier copayment structure received a
significant amount of negative feedback and disillu-
sionment, resulting in the plans rescinding the fourth-
tier benefit and/or decreasing the cost-sharing for
patients.11 Before consideration of implementation of
a fourth-tier or greater cost-shifting to the patient, it
is encouraged that people responsible for benefit
design consider the effect on utilization, satisfaction
or dissatisfaction, and the implications on overall
healthcare costs. 

Short-term savings may be observed when cost-
shifting is implemented initially, but what is the effect
on overall long-term cost? For example, if a patient is
prescribed a BRM with a cost of $2500, and the copay
amount is $50, the patient is likely to purchase the pre-
scription. If the patient’s cost-sharing is 25%, 35%, or

MS indicates multiple sclerosis.
Reprinted with permission from Gleason P, et al. J Manag Care Pharm.
2009;15:178.
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Formularies, alongside benefit designs, are
useful for drugs or therapeutic categories that
have low-cost alternatives. The goal is to
encourage a shift in utilization to the 
lower-cost, yet safe and effective, product.
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50%, the copay for the patient increases to between
$625 and $1250. 

Such a large OOP expense results in an increased risk
that the patient would not be able to afford the amount
and would decline the prescription. Without medication
to decrease complications and slow or stop disease pro-
gression, long-term costs become much greater than the
original BRM cost would have been.

Kunze and colleagues conducted an evaluation on
utilization, cost trends, and member cost-sharing for
immunomodulator therapies for MS from 2004 to
2007.12 The findings reported included a 56.8% increase
in the average wholesale price (AWP) per patient per
month (PPPM) from the first quarter of 2004 ($1.11) to
the third quarter of 2007 ($1.74). Utilization remained
stable during that period. The increase in PPPM was
explained by annual inflation rates of 8.9% to 13.3%.
During the 45-month study period, AWP increased by
53%. The median OOP expense for members was $15 in
2004. It increased slightly to $20 in 2005 and 2006, and
again in 2007 to a median OOP expense of $25, with a
mean of $79.12

These OOP expenses are significantly lower than
those in the example provided by PBMI.11 Obviously
insurers cannot absorb the entire cost of the BRMs. It
has also been documented that patients are not able or
willing to take on larger copayment responsibilities. This
begs the question: What is the solution to maintaining
adherence while managing costs in patients who cannot
afford the necessary medication? 

Financial Assistance Programs for Patients with MS
A variety of assistance programs are available for

patients who are underinsured or uninsured. Programs
sponsored by pharmaceutical companies cover the cost
of the drug by offering free drugs supplied to the physi-
cian, free drugs supplied directly to the patient, or pro-
viding a copay card to the patient to use at the phar-
macy when paying for the medication. Bayer, Biogen,
EMD Serono, and Teva all offer financial assistance.
Information on each program can be found on the spe-
cific company website. 

Independent copayment foundations are another
source for financial assistance. The copayment foun-
dations are funded in part, if not completely, by phar-
maceutical companies, but they are independently

administered. Each patient is evaluated using founda-
tion-specific criteria to determine the level of assis-
tance needed. The funding does vary, and the funds are
depleted from time to time, which results in patients
having to move from one fund to another periodically.
The National Multiple Sclerosis Society and the local
chapters are also available to provide answers for
patients in need of financial assistance.1

Conclusions
MS treatment options are expensive, consuming $1

of every $40 of pharmacy benefit expenditures.12 A sig-
nificant need exists for treatment with superior efficacy
and a less-invasive route of administration. Current
BRMs must be administered via subcutaneous, intramus-
cular, or intravenous injection, with a frequency varying
from once weekly to multiple times weekly. The near-
future availability of oral agents will significantly
advance treatment for patients with MS.

However, even when oral medications are available,
patients must adhere to therapy. For adherence to be
attained, it takes a team of healthcare providers, includ-
ing managed care organizations, to educate patients and
provide benefits that patients can understand and utilize
successfully. The drug pipeline for MS is promising. If
healthcare professionals work together, patients with MS
can feel they have promise for a future with fewer com-
plications and reduced disease progression.  ■
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CASE STUDY 2

Challenges in MS Diagnosis and Treatment
Elizabeth Mauer, PharmD, MBA

A45-year-old woman was diagnosed with multi-
ple sclerosis (MS) 15 years ago. She has taken
a biologic response modifier (BRM) for 8

years. Her brain magnetic resonance imaging (MRI)
has been stable over the past 5 years. A cervical spine
MRI performed around the time of the initial diagno-
sis showed a lesion in the posterior cord at the C3 to
C4 vertebrae and has been stable since. Physical exam-
ination reveals diplopia on right gaze, mild right hemi-
paresis, and wide-based, slightly ataxic gait.

She recently presented to her neurologist for an
urgent visit because of many symptoms, including
painful leg cramps, which are particularly severe at
night; insomnia; urinary frequency; daytime sleepiness;
and severe fatigue. She described her fatigue as being
mental and physical, and exhaustion, which gets worse
in late afternoons and is improved by taking a nap. Her
fatigue has progressively worsened. She fell once in the
past month, without hurting herself. She tearfully stat-
ed that her job performance had been impaired. In
fact, she was unable to work for 3 weeks due to these
symptoms.

Her medical history is significant for depression and
anxiety and had preceded the diagnosis of MS, but

these worsened after the MS diagnosis. In addition to
the BRM, her current medications include sustained-
release bupropion, 150 mg twice daily, and paroxetine,
20 mg once daily.

Findings that were worse on current examination
compared with 6 months before include worse spastic-
ity in the legs, unsustained clonus at both ankles, and
the inability to walk on her toes and heels. The patient
was tearful at several points during the examination.

This patient has at least 3 clinical concerns that
may be interconnected. She has nocturia and painful
leg cramps that are affecting her ability to sleep, and
she has fatigue and insomnia. It appears that one con-
cern is resulting in the effect of another, which is a
common scenario. The questions to ask are:
• Is this patient adhering to therapy?
• Is this a suboptimal responder?
• Should the choice of BRM be reconsidered?

The answer to these 3 questions is likely yes. With
that said, a team approach is necessary to address and
treat all these issues. A comprehensive approach to
patient management is needed for successful treatment
of complicated patients, such as the one presented in
this case.  ■
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Evidence-based medicine (EBM) is an evolving dis-
cipline rooted in clinical expertise complemented
by existing and emerging evidence to optimize the

decision-making process. EBM has been defined as “the
conscientious, explicit, and judicious use of current best
evidence in making decisions about the care of individ-
ual patients. The practice of evidence-based medicine
means integrating individual clinical expertise with the
best available external clinical evidence from systematic
research.”1 Perhaps the most important, and most daunt-
ing, part of this definition is the ability to develop and
identify the “best available external clinical evidence.”
Comparative effectiveness research (CER) attempts to
answer this question of best clinical evidence by estab-
lishing an enterprise charged with the generation of
comparative information (Figure). 

The June 2009 report by the Institute of Medicine
(IOM) defines CER as, “The generation and synthesis of
evidence that compares the benefits and harms of alter-
native methods to prevent, diagnose, treat, and monitor
a clinical condition or to improve the delivery of care.”2

The report further states that, “The purpose of CER is to
assist consumers, clinicians, purchasers, and policy mak-
ers to make informed decisions that will improve health-
care at both the individual and population level.”2

Although CER has been criticized as a tool to ration
care, proponents of CER have described the enterprise as
seeking to rationalize care. Indeed, the IOM report goes

far in attempting to establish CER as a tool to rational-
ize care rather than to ration care.2 The report is replete
with references to the best care for the individual and
echoes many of the sentiments of Sackett and colleagues
in relying on measured evidence to determine what
works, how well, for what group of patients, and under
what circumstances.1

Healthcare providers and payers need CER infor-
mation to assist them in defining appropriate use of a
product in clinical practice.3 Healthcare providers are
looking for information applicable to their decision-
making process involving choice of therapy for
patients under their care. Payers need CER informa-
tion to determine the level of coverage for specific
treatments, and to encourage the use of the most ef -
fective therapies for a given patient population.
Healthcare providers and payers are frequently intro-
duced to new technologies, including prescription
drugs and medical devices, in addition to new indica-
tions for previously marketed products. 

New technologies have a significant influence on
healthcare expenditures, which have increased approxi-
mately 71% since 2000.3 The vast number of biophar-
maceuticals (or biologics) entering the market, and the
high costs associated with them, are forcing the demand
for more data to define value for money.3,4 Global sales of
biopharmaceuticals are expected to exceed $60 billion
in 2010.1 By 2010 it is projected that biopharmaceuticals
will be 25% of drug sales, and 50% of new drug
approvals.3 To help identify the best of these new thera-
pies, significant funding has been provided for CER. 

Dr Bramley is Senior Director, Payer and Outcomes Solutions,
Xcenda, Salt Lake City, Utah.

Evidence-Based Medicine and Comparative
Effectiveness Research: Toward Appropriate
Utilization of Biopharmaceuticals
Thomas J. Bramley, RPh, PhD

The goal of comparative effectiveness research is to provide the best available evidence for a
specific product or service to help healthcare providers and payers in selecting the most appro-
priate use of a product/service in a real-world clinical setting. New technologies often provide
improved clinical outcomes along with significantly higher costs. The high costs associated with
new biologic therapies entering the market are increasingly faced with greater demands for
data to justify these high costs. The changing landscape of multiple sclerosis is resulting in even
greater scrutiny of the outcomes and costs provided by available and emerging therapies in this
very debilitating disease state. Better and more robust evidence about competing therapies is
needed to support clinical decisions in the real world. [AHDB. 2010;3(1 suppl 4):S54-S58.]
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Funding for Comparative Effectiveness Research
The American Recovery and Reinvestment Act

(ARRA) of 2009, better known as the stimulus bill,
provided $1.1 billion for CER for 2 years.5 The distri-
bution of these funds will be allocated to several agen-
cies—$300 million to the Agency for Healthcare
Research and Quality, $400 million to the National
Institutes of Health, and $400 million the Department
of Health and Human Services (HHS). As part of this
funding, IOM was directed to use funds for the devel-
opment of a report to Congress and the HHS secretary
to establish priorities for CER. This report was deliv-
ered in June 2009.2

The IOM committee’s 100 high-priority topics were
culled from a list of several thousand nominations gen-
erated through committee meetings involving profes-
sional and consumer groups.2 In addition, the general
public was afforded the opportunity to provide input
through a web-based questionnaire. The priority list was
further delineated into priority quartiles. 

The top 100 priority list is the IOM committee’s rec-
ommendation for national priority for research initia-
tives that should be funded by the ARRA.2 Several ini-
tiatives in the  top 100 priority list involve biomarkers or
biopharmaceuticals for disease states, such as Crohn’s
disease, rheumatoid arthritis, cancer, or psoriasis.2

Objective measures for outcomes and cost of care in
patients with multiple sclerosis (MS) are included in the
top 100 priority list; however, this priority does not

emphasize biopharmaceuticals in relation to MS. Given
the many therapy choices for MS and the promise of
emerging oral therapies, this condition is rapidly becom-
ing a disease in need of CER. 

Because of the debilitating nature of MS and the
high costs of biologic therapies to delay this debilita-
tion, clinicians and payers are heavily vested in deliv-
ering the most efficient therapy. Kobelt and colleagues

reported that biologic response modifiers account for
34% of the direct costs related to MS.6 In addition,
Kobelt and colleagues concluded that as MS increases
in severity, the cost of treating it increases.6 Combined
with the fact that early intervention in patients with
MS slows the progression of MS,7 CER has the poten-
tial to increase sound, evidence-based decision-making
to slow disease progression and potentially reduce costs.
The harmony of optimized outcomes and more effi-
cient use of healthcare dollars is the motivation behind
CER programs. 

Because of the debilitating nature of MS 
and the high costs of biologic therapies to
delay this debilitation, clinicians and 
payers are heavily vested in delivering 
the most efficient therapy.

CE indicates comparative effectiveness; EBM, evidence-based medicine
Source: Lohr KN. Emerging methods in comparative effectiveness and safety. Med Care. 2007;45(10 suppl 2):5-8.

Data needed for EBM/CE can be broadly placed into 4 categories:
• Prospective clinical studies (primary clinical effectiveness research)
• Retrospective database studies
• Decision models
• Systematic literature reviews

Cluster randomized
trials

Application of “good
practices”

Designed delay 
trials

Pragmatic 
trials

Prospective clinical studies

Includes experimental
designs, such as head-to-
head clinical or pragmatic
trials, and patient registries
with quasi-experimental
designs (ie, no randomization)

Innovative
statistical

techniques

• Propensity scores
• Instrumental variables
• Treatment effects model

Retrospective database studies

Decision models

Literature synthesis

May or may not include costs

Typically based on
administrative claims or
electronic health records

Systematic reviews and
meta-analysis

Figure Attaining and Measuring Value
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Comparative Effectiveness Research in Action
CER is not a new enterprise, and pursuing better

comparative information is a hallmark of good clinicians
and good medicine. Nearly since the advent of managed
care, health plans have strived to provide more efficient
healthcare for their members by conducting formal and
informal CER programs. Better comparative information
can produce unanticipated results, as occurred with
lung-volume reduction surgery. 

One trial compared the effect of surgery to reduce
lung volume for patients suffering from emphysema—a
treatment that had anecdotal support but lacked hard
evidence about its effectiveness—with standard medical
therapy for that disease.8 The results were counter to
conventional wisdom, because for many patients lung
surgery increased their risk of death slightly and did not
improve their functional status, but for patients with cer-
tain types of lung problems and a limited capacity for

exercise, the surgery yielded small net improvements in
quality of life, although not in survival rates. 

More recently, WellPoint removed prior authoriza-
tion requirements for oral asthma controller medica-
tions based on an observational analysis, using claims
data conducted by Tan and colleagues, despite the
demonstrated clinical superiority of inhaled corticos-
teroids in controlled clinical trials.9 These require-
ments were removed, in part because of the lack of
compliance with inhaled corticosteroids, resulting in
poorer outcomes compared with patients receiving oral
asthma controller medications. The authors did note,
however, that patients adherent to inhaled corticos-
teroids achieved better asthma control, resulting in a
lower risk of inpatient and emergency department vis-
its. However, only 3.4% of the patients were adherent
to inhaled corticosteroids.9

In a press release concerning the decision to remove
the prior authorization requirement, Dr Joseph Singer,
Vice President of Clinical Affairs for HealthCore, the
outcomes research subsidiary for WellPoint, stated, “It’s
important for physicians and health plans alike to know

that ‘one size fits all’ does not apply when treating asth-
ma patients. These results speak to the power of CER
and its ability to give physicians the information they
need to customize treatment for patients in the real
world.”10 This statement fits nearly perfectly with
Sackett and colleagues’ admonishment more than a
decade ago—“Good doctors use both individual clinical
expertise and the best available external evidence, and
neither alone is enough.”1

Comparative effectiveness is not purely the domain of
bureaucrats and health plan administrators. On the
contrary, Luce and colleagues described 2 published
pragmatic clinical trials to illustrate the potential for
successful partnerships between pharmaceutical manu-
facturers and managed care organizations to produce
scientifically valid real-world data.11 One pragmatic
clinical trial evaluated the use of fluoxetine versus tri-
cyclic antidepressants for the treatment of mild-to-
moderate depression in patients enrolled in a health
maintenance organization (HMO).11 The goal was to
determine whether it was cost-effective to use fluoxe-
tine as first-line treatment in patients with mild-to-
moderate depression. The results of this trial indicated
that health-related quality of life and depression-relat-
ed cost outcomes were similar across both treatment
groups.11 Although the acquisition costs for fluoxetine
were greater, these costs were balanced by the lower
inpatient costs and fewer outpatient visits. Based on
this study results, fluoxetine was given first-line formu-
lary status for patients enrolled in that HMO. 

The second pragmatic clinical trial discussed by Luce
and colleagues was an evaluation of budesonide powder
for inhalation and triamcinolone acetate.11 The pharma-
ceutical manufacturer who provided the funding for this
trial wanted to use real-world comparative effectiveness
data to support the hypothesis that there would be a
preference for the turbohaler delivery system, which
would result in better adherence, leading to improved
cost-effectiveness in the treatment of persistent asthma
in adult patients. 

Patients in the budesonide inhalation powder treat-
ment group had more symptom-free days, improved
health-related quality of life, less daytime and nighttime
asthma symptom severity, less breakthrough bron-
chodilator use, and improved forced expiratory volume
in 1 second (P <.001 for all), in addition to greater
patient satisfaction compared with triamcinolone
acetate.11 The positive outcomes balanced the greater
drug costs for the budesonide inhalation powder group.11

Application of CER in the Treatment of MS 
As noted, MS is a condition where better clinical evi-

dence will enhance therapy selection and more effi-

Nearly since the advent of managed care,
health plans have strived to provide more
efficient healthcare for their members by
conducting formal and informal CER programs.
Better comparative information can produce
unanticipated results, as occurred with 
lung-volume reduction surgery. 



ciently utilize healthcare resources. For that purpose,
Goldberg and colleagues recently conducted a 2-year
cost-effectiveness evaluation on 4 disease-modifying
drugs (DMDs) used as first-line treatment for relapsing-
remitting MS (Table).12 The investigators used the rela-
tive risk reduction method to compare the reduction in
relapse rates and disease progression demonstrated in
pivotal randomized, double-blind, placebo-controlled
clinical trials with DMDs.12 Goldberg and colleagues
reported that patients receiving no treatment experi-
enced 2.55 relapses and 0.44 disability progression steps
over the 2-year study period.12 Subcutaneous (SC) inter-
feron (IFN)ß-1a was reported to have the greatest posi-
tive effect on relapse and progression to disability.
Patients receiving SC IFNß-1a avoided 0.74 relapses and
0.12 disability progression steps compared with patients
receiving no treatment. Patients receiving IFNß-1a
intramuscularly, however, were reported to avoid only
0.42 relapses and 0.15 disability progression steps.12

During the 2-year study period, medical costs-savings
were observed in patients receiving therapy with a DMD
compared with those who did not receive DMD therapy.
The 2-year medical cost calculation for patients with
MS not receiving DMD therapy was $12,733. The sav-
ings associated with SC IFNß-1a and intramuscular (IM)
IFNß-1a were $3673 and $2221, respectively.12

The total cost reported for DMD treatment during 2
years for each of the 4 DMD comparators evaluated was12: 
• $49,068—glatiramer acetate (Copaxone)
• $48,473—IM IFNß-1a (Avonex)

• $50,389—SC IFNß-1a (Rebif)
• $52,010—SC IFNß-1b (Betaseron). 

When ranked by the most cost-effective to the least
cost-effective treatment, the costs per relapse avoided
for first-line DMDs were $80,589 (SC IFNß-1a),
$87,061 (SC INFß-1b), $88,310 (glatiramer acetate),
and $141,721 (IM IFNß-1a).12

This evaluation is not without limitations. Inputs
for rates, severity, and costs of relapses and disability
progression were obtained from various sources.
Outcomes of placebo-controlled trials used as data
sources might have differed among trials for reasons
other than therapeutic efficacy, and often such results
do not translate into real-world effectiveness, as was
demonstrated in the research by Tan and colleagues.9

Costs from a retrospective claims analysis might have
proved more representative of actual costs and utiliza-
tion, although admittedly administrative claims pres-
ent a challenge in terms of controlling for disease sever-
ity and disability progression. 

Overall, this type of cost-effectiveness evaluation is
informative and affords managed care decision makers
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Table Base-Case Results: Discounted Per Patient Outcomes, Costs, and Savings Over 2 Years

Therapeutic areas Glatiramer 
acetate

IFNß-1a 
IM

IFNß-1a 
SC

IFNß-1b 
SC

No 
treatment

Clinical outcomes

Relapses 1.88 2.13 1.84 1.81 2.55

Relapses avoided 0.66 0.42 0.74 0.7 —

Disability progression steps 0.4 0.3 0.33 0.33 0.44

Disability progression step avoided 0.05 0.15 0.12 0.11 —

Cost and savings

Medical cost: relapses/
disease progression $9537 $10,513 $9060 $9231 $12,733

Medical savings $3196 $2221 $3673 $3502 —

Cost of DMD therapy $49,068 $48,473 $50,389 $52,010 $0

Total MS-related cost $58,605 $58,986 $59,449 $61,241

Cost per relapse avoided $88,310 $141,721 $80,589 $87,061
DMD indicates disease-modifying drugs; IFN, interferon; IM, intramuscular; MS, multiple sclerosis; SC, subcutaneous.
Adapted with permission from Goldberg LD, et al. J Manag Care Pharm. 2009;15:543-555.

This type of cost-effectiveness evaluation is
informative and affords managed care decision
makers the opportunity to apply evidence-based
data to benefit design.



the opportunity to apply evidence-based data to bene-
fit design and formulary decision-making processes.
Additional research is necessary to optimize the clini-
cal decision-making process. Many questions remained
unanswered, especially with regard to the real-world
effectiveness of MS therapies. Identification and appli-
cation of the best available external clinical evidence is
a difficult goal but inarguably a worthwhile goal. Only
with the best available clinical evidence can health
outcomes be most efficiently maximized. 

Conclusion
EBM holds great promise to improve the lives of

patients with MS by providing the most effective care.
This promise will only be realized if physicians and
healthcare purchasers are provided with the best clinical
evidence, which hinges on the ability of CER programs
to generate this evidence. Evidence detailing what
works, in whom, and under which conditions is neces-
sary to fulfill the EBM promise, but with great promise
also comes great disappointment. Only the provision
and application of the best clinical evidence will eli -
minate such disappointment.  ■
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