
MULTIPLE SCLEROSIS IS AN AUTOIMMUNE 
disease of the central nervous system characterized 
by chronic inflammation. The cause or trigger for 
the immune system to begin attacking the body in 
this disease is still unknown. There appears to be a 
complex interaction of genetics and environmental 
factors. There are geographic variations in incidence 
with low-, medium-, and high-incident areas. The 
incidence of MS increases with increasing distance 
from the equator north or south.

Some of the environmental factors that have been 
identified include cigarettes, vitamin D deficiency, 
viral infections, and bacterial infections. Male ciga-
rette smokers develop MS at the same rate as female 
nonsmokers, which is double the risk of nonsmoking 
males. Smokers also can accelerate their progression 
by continuing to smoke. Young people who have 
vitamin D insufficiency have a higher risk for devel-
oping MS. Vitamin D appears to have a role in the 
immune system. Even in a sunny climate, two thirds 
of people in the developed parts of the world have 
insufficient or deficient vitamin D levels. Infections 
may trigger the disease or cause relapses in patients 
with MS.

The age of onset is between 15 to 45 years, with 
mostly women affected (70 percent). Exhibit 1 

shows the range of symptoms that can occur with 
MS. Each patient will have a different complex of 
symptoms. MS is the most common disabling con-
dition in young adults. Fifty percent of patients who 
are untreated will have a progressive course requir-
ing walking aids within 15 years of diagnosis. The 
incidence is 8,500 to 10,000 new cases per year. The 
prevalence in the United States is approximately 
400,000 cases and rising.1,2 

Treatment of MS has changed significantly in re-
cent years. Previously, there were no really good 
treatments. As an example of MS treatment in 
1990, a 40-year-old male previously diagnosed at 
age 25 with relapsing and remitting MS was bed-
ridden, had neurogenic bowel and bladder, and 
partial spastic quadriplegia. He was admitted to the 
hospital for fever and was found to have a large in-
fected sacral decubitus with underlying osteomy-
elitis. After eight weeks of intravenous antibiotics, 
three plastic surgery interventions, and an addition-
al eight weeks of rehabilitation, he was discharged 
to a nursing home. The cost for this one episode 
was over $800,000 in 1990.

As MS progresses, there is an increase in comor-
bidities. There is a loss of mobility and independence, 
spasticity, swallowing disorders, and neurogenic 
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Summary
Multiple sclerosis (MS) is an autoimmune disease of the central nervous system, 
and the most frequent cause of disability in young adults. The treatment of MS has 
been changing dramatically. With agents that are now available, relapse rates can 
be significantly reduced and disability can be minimized.

Key Points
• Controlling MS relapses slows the progression to disability.
• Minimizing disability improves quality of life for patients with MS.
• Minimizing disability decreases direct and indirect costs of MS care. 
• For short-term reduction of relapses, there does not appear to be a significant  
difference among interferon beta-1b, interferon beta-1a, and glatiramer. 
• Patients treated with glatiramer appear to have lower disability scores over  
the long term compared to patients treated with the two interferons.

46        Journal of Managed Care Medicine    |    Vol. 11, No. 4    |    www.namcp.org



bowel and bladder. With higher levels of disability, 
the patient is prone to infections – pneumonia aspi-
ration, urinary tract infection, sepsis, decubitus, and 
osteomyelitis. These problems rarely occur anymore 
with better disease control. MS is better controlled 
now with better treatments. Thus, patients can ex-
pect to have a good quality of life and remain am-
bulatory for many years.

Health care costs for patients with MS increase 
with worsening disease related disability. In one 
study, the total mean annual costs per patient (ad-
justed for gross domestic product purchasing power 
in Europe) were estimated at 18,000 Euro for mild 
disease (EDSS <4.0), 36,500 Euro for moderate 
disease (EDSS 4.0 to 6.5), and 62,000 Euro for se-
vere disease (EDSS >7.0).3 In addition to increas-
ing the cost of MS care, increasing MS disability 
decreases quality of life and increases probability 
of unemployment.

The current goal in MS treatment is to prevent 

people from reaching an Expanded Disability Status 
Scale (EDSS) score of 6 (Exhibit 2).4 At a score of 
less than 4, a patient’s disabilities may not be obvi-
ous to most people. At 8, the patient is confined to 
a wheelchair. 

Exhibit 3 shows data from a French natural history 
study of MS.5 Different groups of patients progress 
at different rates but once the person reaches a cer-
tain level of disability (EDSS score of 4), the sloop 
of the curves become parallel. It is then just a matter 
of time before the patient will reach a significant 
level of disability. This is the transition point from 
a relapsing and remitting form of the disease to the 
slow progressive form of MS. The goal of avoid-
ing having people reach a disability score of 4 has 
not yet been incorporated into clinical trials. Trials 
currently aim to prevent patients reaching a score 
of 6. Disease course can be modified if patients are 
treated before they reach an EDSS of 4.

The keys to treatment are disease modification and 
treatment of associated systems. Disease modifica-
tion is preventing or delaying permanent neurologic 
deficits that lead to the progression of disability. It is 
important to note that function that is lost cannot be 
regained. Treatment of associated systems includes 
improving quality of life and preventing the devel-
opment of confounding medical problems.

MS is characterized by periodic relapses or at-
tacks. A clinical relapse is the appearance of a new 
neurological sign, symptom, or deficit that is present 
for at least 24 hours. This is usually accompanied by 
changes in the patient’s physical exam and may be 
associated with new lesions in the brain on MRI. 
Suppression of relapses early in the disease may mod-
ify the course of MS. This is the rationale for early 

Exhibit 1: MS Symptoms

Unpredictable Deficits Occurring Over Time

Fatigue Up to 90% of patients

Depression 50% to 70%; 7.5x higher suicide rate

Sensory 20%-55% initial presentation

Spasticity 40% initial, 60% as disease progresses

Pain 80%

Bladder 75%

Sexual dysfunction 40% (men)-50% (women)

Bowel 50%

Optic neuritis 14%-23% initial presentation

Cerebellar system Ataxia, intention tremor, dysarthria

Exhibit 2: Clinical Event – Change in EDSS

 0=Normal neurologic exam

 1.0-1.5=No disability

 2.0-2.5=Disability is minimal

 3.0-3.5=Disability is mild to moderate

 4.0-4.5=Disability is moderate

 5.0-5.5=Increasing limitation in ability to walk

 6.0-6.5=Walking assistance is needed

 7.0-7.5=Confined to wheelchair

 8.0-8.5=Confined to a bed/chair: self care w/help

 9.0-9.5=Completely depedent

 10.0=Death due to MSEDSS Steps Walking Ability

Wheelchair or bed

W/aid = 5 yards

W/aid = 22-110 yards

W/O aid = 110-220 yards

W/O aid = 350-550 yards

Full ambulatory

Reference: 3
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treatment. High levels of attacks early in the disease 
process indicate a higher risk of high level of dis-
ability (Exhibit 4).6

The goal of disease modifying therapy is long-
term efficacy that reduces relapse rate, delays disabil-
ity progression, decreases disease activity on MRI, 
and reduces symptoms associated with disease. The 
primary agents for MS are glatiramer acetate (Co-
paxone®) and interferon (IFN) betas (IFN beta-1b 
[Betaseron®], IFN beta-1a [Avonex®, Rebif®]). All 
are FDA approved for use in MS. Mitoxantrone, 
a chemotherapy agent, is approved for progressive 
forms of MS. Natalizumab is approved for relaps-
ing and remitting MS in patients who are not stable 
on the other primary interventions. Exhibit 5 shows 
the acquisition costs for these agents.

In older trials of MS agents, patients had MS for 
a long time before being put on a study medication. 
In these studies, relapse rates were decreased 30 to 
50 percent. Currently, most MS patients are being 
treated much earlier. In newer trials in early forms 
of multiple sclerosis, the primary agents appear to be 
approximately equal for time to next attack. In one 
study comparing IFN beta 1-a and glatiramer, the 

relapse rate was decreased by approximately 70 per-
cent at two years.7 In another study comparing beta 
1-b and glatiramer, the rate was decreased by 78 to 
79 percent.8 Treating earlier appears to give a much 
better preventative rate. 

In long-term outcome achievement with these 
agents, there may be some differences. Without treat-
ment, 50 percent of patients will reach an EDSS of 4 
by 15 years of disease. As seen in Exhibit 6, the per-
centage was significantly decreased with glatriamer 
and IFN 1-a subcutaneous but not reported for other 

Exhibit 3: Natural History 

Progression Rate of Neurological Disability in MS Patients
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Lyon Cohort (1844 patients)

Reference: 4

10 15 20 25 30 35 40 45

EDSS 4.0-7.0

Median=12.1 yrs

(Range<10-14)

EDSS 0.0-4.0

Median=11.4 yrs

(Range<1-31)

Exhibit 4: Predictive Value of Relapses on 
 Time to Disability Progression (EDSS) 

# Attacks in  
First 2 Yrs

1

2

3

4

5

Time (yrs) to 
EDSS 6

20

17

18

13

7

Time (yrs) to 
EDSS 8 

36

28

28

24

14

Exhibit 5: MS Immunomodulator Summary

Product Name

IFN beta-1a IM

IFN beta-1b SC

IFN beta-1a SC

Glatiramer acetate SC

Natalizumab IV

Product Type

Recombinant protein

Recombinant protein

Recombinant protein

Polypeptide mixture

Monoclonal antibody

Average Wholesale Price

$20,775.67

$22,644.48

$23,947.65

$20,857.32

$35,597.67

FDA Approval Date

1996

1993

2002

1996

2004
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agents.6,9-11 The number of patients reaching an EDSS 
of 6 appears to be significantly lower with glatiram-
er. More long-term data in patients treated early in 
the disease process is needed to verify this finding. 

Conclusion
A concerted effort to control MS relapses slows 
the progression to disability. Minimizing disability 
improves quality of life and decreases direct and 
indirect costs of MS care. The early treatment of 
MS is cost effective over the life of an individual 
with MS. JMCM

Ronald S. Murray, MD, FAAN, is director of the MS Clinic of Colorado 
in Lone Tree.
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Exhibit 6: Summary of Long-term Data: Patients Reaching EDSS Milestones

Disease Duration 
(yrs)

18.5

~13

~20

14.5

5.3

% Reaching  
EDSS 4 

24

26.8

Not reported

Not reported

Not reported

% Reaching  
EDSS 6 

8

20

~45

35

Not reported

Glatiramer acetate  
10-year LTFU

IFN beta-1a SC  
PRISMS 8

IFN beta-1b SC  
16 year (>80)

IFN beta-1a IM  
8-year atrophy

Natalizumab 2 year

% Reaching  
EDSS 8

1

Not reported

29.4 (n=48)

Not reported

Not reported
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