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The care of persons with multiple sclerosis (MS) is steadily moving from the
empirical care typical of most of the last century to increasingly scientific, evidence-based care.
A more scientific basis for MS care is dependent on research, particularly that related to clinical
trials and outcomes. A fairly recent step in the effort to make MS care more scientific is the
development of clinical guidelines for the management of various aspects of the disease.

The creation of guidelines involves the systematic search for, and detailed review of, the
relevant literature by experienced professionals. The process includes categorization of the
quality of the evidence derived from the research, followed by preparation of a guideline based
on the evidence, which is weighed based on the class of the evidence. The end result is a
guideline intended to represent “best practice” with regard to the problem in question.

The Consortium of Multiple Sclerosis Centers has been a leader in the development of
guidelines for the management of MS. This project has been spearheaded by Deborah Miller,
PhD, LISW, of the Cleveland Clinic and has been supported by the Consortium, the Paralyzed
Veterans Association, and the Eastern Paralyzed Veterans Association (with some incidental
support from other organizations). They put together a council and several teams and have
come up with a number of guidelines, including those on disease-modifying therapies, bladder
management, and treatment of fatigue. Additional guidelines for spasticity, immunization, and
pregnancy are in progress.

There are several important things to remember regarding these guidelines:

1. They are guidelines; they are not gospel. They will not be applicable in all situations and
need to be applied with careful clinical judgment.

2. They provide a systematic approach to specific problems, which can be useful even if
you don’t follow the recommendations precisely.

3. While they are supposed to be as objective as possible, they are written by groups of
individuals who have their own biases.

4. The weighing of noncommensurate variables is a matter of judgment by each participant
in the process, and this is influenced by individual bias.

5. They are not written in stone; they require periodic updates because of the publication
of new studies and as the result of experience in their use. Adequate arrangements for
periodic review and updates need to be made.
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6. As semi-official documents, these guidelines will undoubtedly be taken as gospel by
lawyers. They will be used in any way possible to advance suits against physicians and
other allied health professionals.

7. The studies on which the guidelines are based were conducted on highly selected groups
of patients. Many patients in routine clinical practice would not meet study criteria, so
good clinical judgment is required in the application of the guidelines.

The problem of weighing noncommensurate data is most obvious in the disease-modifying
therapy guideline.! How do you weigh attack frequency versus differences in disability
progression when neither have been compared in trials? How do you treat neutralizing
antibodies? Several published studies suggest that patients with neutralizing antibodies do not
fare worse than those without, but we know that neutralizing antibodies to interferon in other
diseases negates the effects of the drug,? and the studies proposing otherwise really are too
small to demonstrate an effect even if the drug was completely neutralized.

Additionally, how do we deal with the evidence on brain atrophy? Do we dismiss the studies
because they were done on a “biased” subset of the patients in a larger study, even though
that subset completed two years of the study?

One of the biggest problems we face is that the vast majority of clinical trials are carried out by
pharmaceutical companies. While the companies’ trial designs must follow certain rather strict
guidelines, the drug companies often design follow-up and comparison trials specifically to show
their own product to advantage when a longer or more rigorously designed trial would produce
much more valuable comparative information. Unfortunately, trials are extremely expensive
and federal funding agencies do not have the funds to do the prolonged comparison trials that
would ultimately show which therapy is optimal.

To continue in the effort to make medicine more scientific, more and better tools are needed.
Fortunately, these tools are being developed. Scales such as the Multiple Sclerosis Functional
Composite scale are much more accurate and sensitive than previous MS scales. The brain
parenchymal fraction measurement of brain atrophy is also quite sensitive and objective. New
quality-of-life scales have been, and are being, developed and validated. As members of the
CMSC, we can take pride in our role in these developments and in the advancement of MS care.
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Abstract

We evaluated the effects and tolerability of extended-release oxybutynin chloride on the voiding
and catheterization frequency of multiple sclerosis (MS) patients with neurogenic bladder. This
was a 12-week, prospective, dose-titration study of extended-release oxybutynin (oxybutynin
XL). MS patients were recruited for this study from the University of Pittsburgh School of
Medicine’s MS clinic. Entry criteria included a postvoid residual urine volume of less than 200
mL (in noncatheterized subjects). Previous urodynamic testing was not required. Exclusion
criteria included individuals with urine results indicating pyuria in the presence of a positive
urine culture. These tests were repeated at six and 12 weeks. After a seven-day washout
period, patients recorded episodes of voiding or catheterization and incontinence for three
consecutive days. Patients received initial daily doses of 10 mg oxybutynin XL in the first week.
Doses were increased at weekly or biweekly intervals to a maximum of 30 mg/d. Tolerability
information was collected at each follow-up visit. Twenty of the original 23 patients completed
the study. The mean age was 46.3 (range, 24 to 61). Fifteen subjects (75%) were women.
Subjects reported clinical improvement with decreased urinary frequency and incontinence
episodes after dosing was escalated to 30 mg/d. Seventeen patients chose a final effective
dosage greater than 10 mg/d, with 13 patients taking at least 20 mg/d at the end of the study.
There were no serious adverse events during the course of the study. Extended-release
oxybutynin is safe and effective in MS patients with neurogenic bladder. The onset of clinical
efficacy occurs within one week, and daily doses up to 30 mg may be indicated and are well
tolerated.

Suggested citation: Changes in Voiding Patterns in Patients with MS and Extended-Release
Oxybutynin. O’Leary, M et al. Int J MS Care [Serial on-line]. 2002;4:(3).

Urinary urgency, frequency, incontinence, and/or infection are common symptoms of patients
diagnosed with multiple sclerosis (MS). Loss of normal bladder control can affect significantly an
individual’s daily activities, enhance fatigue, and negatively influence quality of life (QOL).'™ It
is estimated that at least 90% of people with MS will exhibit symptoms of urinary dysfunction
during the course of the disease.*
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In MS, lesions resulting from demyelination in the brain or spinal cord interrupt the descending
and ascending nerve pathways, especially the posterior and lateral columns of the cervical
spine, which control micturition.®> Detrusor hyperreflexia was the most common diagnosis found
in a review of urodynamics patterns observed in MS.® Detrusor hyperreflexia is defined as a
sudden increase in bladder pressure, which leads to involuntary contractions of the bladder.’

Anticholinergic medications are the most effective agents available today to control overactive
bladder symptoms.® They block receptors of the detrusor muscle, thereby decreasing
frequency, urgency, and incontinence. Recently, oxybutynin XL has shown efficacy in the
treatment of this overactive bladder symptom.®

Bladder ultrasound examinations are a noninvasive and painless method of measuring volume
of urine within the bladder without performing urethral catheterization, thus eliminating the risk
of urinary tract infection or urethral trauma caused by catheterization.!® Previous research by
Chan'! and by Coombes and Millard'?> demonstrated the reliability of the bladder ultrasound
scanner.

Bladder diaries are validated, sensitive, and reproducible instruments that are accepted as the
gold standard in the assessment of drugs undergoing Food and Drug Administration review for
the treatment of urinary incontinence.®3The three-day diary is recommended by the
International Continence Society’s committee on standards and clinical trials minimum data.
The bladder diary is also endorsed by the World Health Organization’s First Consultation on
Incontinence as the preferred instrument to measure micturition patterns.

The aim of this study was to assess the effectiveness of oxybutynin XL using diaries,
ultrasound, urinalysis, culture, and sensitivity testing as parameters of effectiveness. Another
goal was to assess subjective efficacy, safety, and tolerability of this medication during the 12-
week treatment period.

Methods

This prospective, open-label trial was undertaken from October 2000 to October 2001 at the
University of Pittsburgh Medical Center. Twenty participants completed the study. Subjects
were recruited from those who received routine care in the urology outpatient department or
through the university’s MS clinic. Inclusion criteria specified patients ages 18 and older with
clinically definite MS. Exclusion criteria included the addition or change of an antihypertensive
medication within the past 90 days, a postvoid residual urine test result of greater than 200 mL
(in subjects who did not perform clean intermittent catheterization), and a positive urine culture
in the presence of pyuria. Pregnant and/or breast-feeding women were excluded. All subjects
gave informed consent for this protocol, which was approved by the University of Pittsburgh’s
Institutional Review Board. Three subjects withdrew from the study for the following reasons:
one was too busy, one was too depressed, and one felt (after three weeks) that the medicine
was not effective.

Those who enrolled were prohibited from taking any anticholinergic medication for a minimum
of one week. Subjects were required to maintain a three-day baseline diary (after the washout
period if previously on anticholinergic medication). The diary included documentation of the
number of voids and/or catheterizations in 24 hours, as well as any incidents of incontinence.
Laboratory studies prior to therapy included urinalysis, culture, and sensitivity testing. The
subjects were initially prescribed a dosage of 10 mg/d oxybutynin XL. The dose was increased
in increments of 5 mg until satisfaction was reached, or to a maximum of 30 mg/d. Patients
were seen at least once during the study to assess for infection or retention via bladder
ultrasound.
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Data Analysis
Patient Description

The mean age of the patients who completed the study was 46.3 (range, 24 to 61). Fifteen
(75%) of the subjects were women.

Dosages

All patients started with a dosage of 10 mg/d oxybutynin XL. Seventeen of 20 patients (85%)
chose a final effective dosage of greater than 10 mg/d. Thirteen patients (65%) were taking at
least 20 mg/d at the end of the study. Four patients (20%) who escalated to 30 mg/d chose to
continue at that higher dosage. No patient had serious adverse events during the 12-week
study, and there was no increase in side effects with increased dosing.

24-Hour Voiding History

The mean number of voids within a 24-hour period was decreased from 9.6 £ 0.4 episodes/24h
at baseline to 6.6 £ 0.4 episodes/24h at week 12 (P < .001). This demonstrated a statistically
significant improvement in daily micturition pattern.

24-Hour Catheterization History

The mean number of catheterizations within a 24-hour period for the five patients who required
this additional procedure to empty was decreased from 6.5 £ 1.9 episodes/24h at baseline to
5.0 £ 1.1; however, this difference was not statistically significant.

Postvoid Residual Urine

Residuals increased from 64.4 £ 18.8 mL (range, 1 to 211 mL) at baseline to 91 £ 21.3 mL
(range, 10 to 251) after 12 weeks. Not only was this apparent increase in mean values
statistically insignificant but the mean value was below the generally regarded clinically relevant
residual volume of less than 100 mL. There was no subjective or objective evidence of clinically
relevant adverse effects relating to residual urine volume. There were no episodes of retention
requiring catheterization (in subjects who did not catheterize prior to the study), overflow
incontinence, or hematuria.

Nocturia

Frequency of micturition per night decreased from 1.2 + 0.2 episodes/night at baseline to 0.8 +
0.2 episodes/ night at 12 weeks, and this did reach statistical significance (P = .0242). Patients
subjectively reported improvements in sleep based on decreases in nocturia.

Daily Incontinence Episodes
The mean number of urge incontinence episodes significantly decreased from 1.2 £ 0.2 per day
at baseline to 0.3 £ 0.1 episodes/week after 12 weeks (P = .0046).

Infection Rates
We did not see an increase in infection rates during the study. Only two urinary infections in
two separate subjects were diagnosed and required antibiotic therapy.

Discussion

MS is a chronic and disabling neurologic illness resulting from demyelination within the central
nervous system. Nerve transmission is disrupted and results in a myriad of symptoms. The
most distressing symptoms of MS are related to urinary dysfunction and include urgency,
frequency, infection, and incontinence.* Ninety percent of people diagnosed with MS
experience some form of these symptoms during their illness.* Symptoms generally develop
slowly during the initial symptomatic relapsing phase of the disease. Behavior is adapted so
that in time and as the disease progresses, atypical voiding patterns are evident.



International MS
Journal of CARE

Demyelinating lesions in the brain and spinal cord produce either overactivity or a loss of
function within the bladder and sphincter. Urodynamic testing differentiates urinary dysfunction
in MS into three distinct categories: detrusor hyperreflexia, detrusor sphincter dyssynergia, and
detrusor areflexia.® The first and most common finding in reviews is detrusor hyperreflexia.6
This occurs when there is no inhibition of bladder contractions during early filling stages, which
is thought to be due to supraspinal lesions.!®> Symptoms include urgency, frequency, nocturia,
enuresis, and incontinence. In MS, these symptoms may begin after filling the bladder with a
volume as small as 50 mL. In time, the bladder may contract and cannot fill to previous
capacity. The average adult bladder holds approximately 400 to 500 mL.5 However, in patients
with MS, it is common but most unfortunate to have a bladder capacity of only 250 mL.
Treatment of this storage dysfunction typically consists of anticholinergic medications.

The next most common category of dysfunction is detrusor hyperreflexia with detrusor
sphincter dyssynergia, also known as combined dysfunction. This results when there are lesions
in the sacral area that interrupt the coordination between the detrusor reflex and the external
sphincter.'® Double voiding, frequency, urgency, incontinence, infection, hesitancy, nocturia,
and enuresis are reported symptoms. Postvoid residual urine volumes are typically greater than
150 to 200 mL. Management consists of the use of anticholinergic medications and clean
intermittent catheterization.

Lastly, detrusor areflexia (the inability to empty) is characterized by the absence of detrusor
contractions during low pressure filling.'® Signs of detrusor areflexia include straining to void,
poor urinary stream, double voiding, infection, incontinence, and postvoid residual volumes of
nearly bladder capacity. Management includes clean intermittent catheterization or surgery in
the most difficult cases. Kim et al'® found no correlation between urinary complaints and
urodynamic or magnetic resonance imaging findings.

Nocturia can be a frequent cause of sleep disturbance and strongly associated with repeated
awakenings and increased sleep latency.!”"!° Fatigue is another symptom in MS commonly
reported as one of the most disabling and validated through the North American Research
Consortium on Multiple Sclerosis (NARCOMS) patient database.?%?! In a study performed by
Clark et al*? in a cohort of MS patients, sleep complaints were noted three times more often
than in the general population. Although there is a limited understanding of fatigue in MS, one
must assume that urinary frequency, urgency, nocturia, and incontinence would exacerbate this
feeling. Management of fatigue is a high priority when managing the health and well-being of
MS patients. Several behavioral techniques specific to improving urinary function consist of
limiting fluids in the evening, elevating legs above the heart in the afternoon to promote fluid
return, and avoiding irritants to the bladder, which include caffeine, alcohol, and artificial
sweeteners. Managing urinary urgency and frequency in any way possible may greatly impact
sleep quantity and quality and lessen the impact of daily fatigue.

In the past two decades, measurement of symptoms and QOL have become increasingly
important when planning any treatment in the field of medicine. In reviews of QOL data and
their relation to MS, studies have demonstrated lower QOL scores among MS patients compared
to others with chronic iliness and to the general population.?*2* Aronson? found that subjects
with MS and fatigue have a low concept of health. Even in the general population, loss of
bladder control results in significantly reduced freedom in life and well-being.*® This is
compelling evidence for the need to place high priority on management of urinary symptoms in
MS patients.

Anticholinergic medications are the most widely used agents for the management of urinary
symptoms of overactive bladder and in treating MS patients.?®?” Oxybutynin chloride is a potent
antimuscarinic agent with pronounced muscle relaxant and local anesthetic activity.?®?%3 For
the past 30 years oxybutynin has been the most commonly prescribed medication for
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overactive bladder and detrusor hyperreflexia.®! Several double-blind controlled studies have
shown immediate-release oxybutynin’s efficacy for detrusor hyperreflexia.?®?®3° The overall
rates of favorable results (more than 50% symptomatic improvement) were 47% with 3 mg tid
and 61% to 86% with 5 mg tid. Side effects were noted in all studies, and severity increased
with dosage. The overall incidence of possible side effects was 24.5% for 3 mg tid and 12.5%
to 68% for 5 mg tid. Most side effects were related to oxybutynin’s antimuscarinic action, with
dry mouth as the most common complaint (incidence of 12.2% with 9 mg/d and up to 47.6%
with 15 mg/d).

Oxybutynin XL, a once-a-day controlled-release formulation of oxybutynin, was recently
developed. Oxybutynin XL uses a push-pull osmotic system (OROS®, ALZA Corporation). A
semipermeable membrane surrounds a bilayer core. One compartment contains oxybutynin
chloride, and the other is comprised of osmotically active elements. When exposed to water in
the gut, the osmotic compartment expands to push the hydrated drug through a tiny laser-
drilled hole in the membrane and into the circulation.?! This system maintains consistent
release of medication for 24 hours and avoids the peaks seen with immediate-release
oxybutynin.

Parallel-group, randomized, controlled clinical trials comparing the efficacy and safety of
oxybutynin XL with conventional, immediate-release oxybutynin in patients with overactive
bladder®?3* demonstrate that the urge urinary incontinence episodes declined log linearly with
both formulations. Dose-related dry mouth analysis showed that the probability of dry mouth
with an increasing dose was significantly lower with oxybutynin XL than with immediate-release
oxybutynin.?®

The pharmacokinetics of this delivery system (ie, flat concentration profile) may help to explain
less severe dry mouth reported with once-daily oxybutynin versus immediate-release
oxybutynin (24.5% vs 46.2%) in a multicenter, randomized double-blind study.?* The latest
research also suggests that with oxybutynin XL, most of the drug absorption occurs in the large
intestine rather than in the stomach, in contrast to other anticholinergic drugs. This site of drug
absorption limits the formation of oxybutynin metabolites (N-desethyl-oxybutynin).3!:3
Oxybutynin metabolites, rather than oxybutynin chloride, may be responsible for most of the
side effects, including dry mouth.*®

In our study, the primary outcome parameter, humber of voids or catheterizations in 24 hours,
significantly improved after oxybutynin XL therapy at the final dose. Moreover, there were
decreases in bladder emptying frequency, nocturia episodes, and daily incontinence episodes.

Although the mean number of voids per day is not great (9.6), these patients were concerned
enough to seek treatment. Subjects had modified behaviors, including decreasing fluid
consumption to avoid problems of urgency and incontinence. It is strongly suspected that these
differences would be more significant than they appear if fluid consumption were not a
confounding issue.

Conclusion

Oxybutynin XL is a safe and effective therapy in MS patients with neurogenic bladder. The onset
of clinical efficacy occurs within one week. Daily doses of up to 30 mg may be indicated and are
well tolerated.
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Abstract

Historically, it has been difficult to demonstrate the effectiveness of treatments for multiple
sclerosis (MS) because of the variability in the course of the disease, the lack of well-defined,
reliable clinical measures, and the pervasiveness of poorly controlled clinical trials. Hence, to
interpret the results of clinical trials in MS and make evidence-based decisions regarding
treatment for their patients, neurologists should have a basic understanding of appropriate
outcome measures and the necessary controls of a well-designed study. This paper reviews the
controls required to test the efficacy of agents for the treatment of MS and offers examples of
poorly controlled clinical trials to illustrate the problems in interpreting data without such
controls. In addition, the outcome measures that should be used to assess the efficacy of
treatments on the physical, inflammatory, and cognitive components of the disease are
discussed.

Suggested citation: Problems in Clinical Trial Design in Multiple Sclerosis. Greenstein, J. Int ]
MS Care [Serial on-line]. 2002;4(3).

Multiple sclerosis (MS) often begins as a single acute demyelinating event involving the optic
nerve (unilateral optic neuritis), the brainstem or cerebellum (acute brainstem syndromes), or
the spinal cord (partial or incomplete transverse myelitis).! Four patterns of MS have been
described and include the following: relapsing-remitting, primary progressive, secondary
progressive, and progressive-relapsing MS.? Relapsing-remitting MS is characterized by well-
defined disease relapses followed by periods of full recovery or with residual deficit upon
recovery; there is a lack of disease progression during periods between relapses. Secondary
progressive MS is characterized by gradual disease progression with or without relapses, minor
remissions, and plateaus in a patient whose disease started as relapsing-remitting MS. Primary
progressive MS is defined as disease progression from onset, with only occasional plateaus or
temporary minor improvements. Progressive- relapsing MS is defined as progressive disease
from onset with clear acute relapses, with or without full recovery; periods between relapses
are characterized by continuing progression.?

Based on the results of phase III clinical trials, five immunomodulatory agents—interferon beta-
1a (IFNb-1a; Avonex®),? interferon beta-1a (Rebif®), interferon beta-1b (IFNb-1b;
Betaseron®),* glatiramer acetate (GA; Copaxone®),’ and mitoxantrone (Novantrone®)®—have
become available in the United States for the treatment of relapsing-remitting MS within the
past decade. Currently, several studies are ongoing to evaluate new therapies and approved
therapies for additional indications within MS.
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Conducting clinical trials in MS is challenging due to the wide intra-patient and inter-patient
variability in the manifestation of the disease. Reports of therapeutic benefit based on
uncontrolled or poorly controlled clinical trials are pervasive in the MS literature. In addition,
because of the heterogeneous nature of the disease, clinical outcome measures used to test the
efficacy of therapies in MS are prone to serious flaws. Further, clinical trials can answer only a
limited number of questions. The design of the trial can influence the extent to which questions
can be answered. For example, increasing the number of outcomes can weaken the statistical
power of assessments, particularly if one outcome is dependent on another, or if subgroups
smaller than the statistical power estimates for the primary outcome are analyzed. Hence,
neurologists should critically evaluate the results of these studies with an understanding of the
necessary controls that should be employed in clinical trials, as well as appropriate outcome
measures. The objectives of this paper are to review appropriate control variables and outcome
measures for MS clinical trials.

Important Controls of Phase III Trials

The efficacy of treatments in MS can be proven only by conducting large randomized, double-
blind clinical trials with well-defined end points. Phase III trials are conducted following the
successful completion of phase I trials in healthy volunteers and suggestion of efficacy in the
patient population of interest from phase II trials. Clinical trials should contain a number of
controls to prevent extraneous factors from having an effect on the dependent variable and,
hence, the outcome of the study. Whenever possible, a well-designed clinical trial should
contain all of the following control procedures: blinding (preferably double, but in some
circumstances single), randomization, placebo or appropriate treatment control, and
determination of baseline disease and end point characteristics. Adequate justification should
be provided if any control is omitted.

Blinding

Blinding is an important component of a well-controlled clinical trial. In a double-blind trial,
neither the investigator nor the subject knows which treatment the subject is receiving.
Blinding a study controls for experimenter and subject biases and increases the probability that
these biases will not affect the study results. Therefore, in MS clinical trials, it is important to
have a neurologist responsible for assessment and treatment of adverse events and
exacerbations (treating neurologist) and a different neurologist responsible for neurologic
examinations (examining neurologist). This division of activities reduces the likelihood that the
neurologist who is responsible for assessing the primary outcome variable will become
unblinded to treatment.

The phase III trials of IFNb-1a, IFNb-1b, and GA for the treatment of relapsing-remitting MS
were double-blinded.>’In the phase III trial of mitoxantrone,6 Expanded Disability Status
Scale (EDSS) evaluations (the primary efficacy end point was the proportion of patients with
confirmed progression by an increase of 1 point in the EDSS scale) were performed by trained
neurologists who were blinded to study drug. However, assessments of relapses were
conducted by treating physicians who were not blinded to treatment.®Unblinded observation
could have produced both experimenter and subject bias, which invalidates any effect of the
study drug on this outcome measure.®

With regard to blinding, one example of a poorly controlled clinical trial is a small, open-label,
non-parallel study that compared the efficacy of IFNb-1a, IFNb-1b, and GA for the treatment of
relapsing-remitting MS.2 The authors reported that both GA and IFNb-1b reduced relapse rate
compared to the untreated control group, whereas IFNb-1a had no effect. In addition, the mean
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number of relapses during the second six months of therapy was lower in the GA group
compared to the those in the untreated control group; however, IFNb-1b and IFNb-1a were
reported to have no effect on the mean number of relapses. Mean change in EDSS, a secondary
outcome variable, was reduced for IFNb-1b and GA after 12 months, whereas IFNb-1a was
reported to have no effect.®

The open-label comparison trial® data are questionable for a number of reasons. First, the
results of this study contradict the data from randomized, placebo-controlled, double-blind
phase III clinical trials of each agent.>* None of the available agents for the treatment of MS
have ever been shown to improve EDSS. In addition, in their respective phase III trials, neither
GA nor IFNb-1b showed a significant effect on sustained EDSS,*° whereas IFNb-1a produced a
signific3ant reduction (37%) in the risk of sustained disability progression as measured by
EDSS.

Second, there are several limitations and possible biases of this study that make it impossible
to draw conclusions regarding efficacy among the three agents. The open comparison study
was completely unblinded, with both experimenters and subjects aware of which treatment
subjects received.® In fact, patients were reported to have selected one of three therapies or no
therapy based on recommendations by an investigating neurologist. Hence, this study contains
selection biases, making the validity of any conclusions regarding efficacy questionable.

A trial comparing the efficacy of IFNb-1a (Avonex) 30 pg once weekly with IFNb-1a (Rebif) 44
Mg subcutaneously three times weekly in patients with relapsing-remitting MS has recently been
completed. The primary clinical end point of the study was the proportion of relapse-free
patients after 24 weeks of therapy. Although it is important that direct comparison studies are
performed among different IFNb preparations, this trial will not provide meaningful results
because of its poor study design. Among other design problems, which will be discussed later,
patients were not blinded to treatment. Differential reporting of attacks based on differing
expectations of treatment could bias the trial outcome. (One potential approach to this
comparison would have been the use of a single blind using disability as an end point.) While
open-label studies have their place in phase IV research to assess long-term safety and
tolerability, they are not valid for evaluating efficacy.

Randomization

In a well-designed clinical trial, subjects are randomly assigned to experimental and control
groups using a variety of methods. With random assignment, subjects have an equal chance of
being assigned to either the experimental group or the control group. Randomization increases
the probability that any effect detected is due to the treatment and not to differences in
baseline demographics or disease characteristics between the two groups. Lack of
randomization may lead to investigator bias in assigning subjects to treatment groups. All of
the phase III clinical trials of currently approved agents for the treatment of MS were
randomized.>”’

An example of a poorly designed clinical trial with regard to randomization and selection bias is
the recently reported six-year safety extension study of GA.° In the original phase III trial,® 251
patients were randomly assigned to GA 20 mg (n = 125) or placebo (n = 126). Of 125 patients
in the GA group, 101 patients were assigned to “"Group A” (patients treated with GA for the
entire period) for the open-label phase following the phase III trial (24 dropped out). Of the 24
patients who dropped out, 63% experienced a decrease of 1.5 points or more on EDSS and had
no reduction in relapse rate throughout the phase III trial. Therefore, the sickest patients were
removed from the open-label study before it began, introducing bias. This study has value as a
safety extension study, but it is inappropriate to draw conclusions regarding efficacy from it.
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In the unblinded study,® treatment groups were not studied in parallel because there was no
external randomization. At the time of study initiation, only IFNb-1a and IFNb-1b were available
for the treatment of MS in the United States, and enrollment of patients in the IFNb-1a and
IFNb-1b groups was completed several months before any patients were enrolled in the GA
group. Once enrollment was completed for the IFNb groups, only those patients who chose GA
were allowed to enroll in the study. Hence, another confound of the study is that patients who
were enrolled later did not have a choice of therapy.

Placebo Control

When initially evaluating the efficacy of a treatment for MS, it is important to include a placebo
control group so that the effect of the drug can be measured in relation to the placebo effect.
The phase III clinical trials of approved immunomodulatory agents for the treatment of
relapsing-remitting MS included placebo-control groups.3”

The unblinded study evaluated the efficacy of three immunomodulatory agents (IFNb-1a, IFNb-
1b, and GA) against a “no treatment” group.® This no treatment group comprised patients who
decided that they did not want treatment with one of the immunomodulatory agents. Such a
group is not a true placebo control, and it is impossible to separate the actual treatment effect
of each immunomodulatory agent from the placebo effect. Because the immunomodulatory
agents were on the market for varying lengths of time and patients may have had preconceived
notions regarding the efficacy of each immunomodulatory agent, the results of the study are
biased.

Another example of a poorly designed clinical trial with regard to placebo control is the recently
reported six-year safety extension study of the phase III trial of GA.° The authors claim that GA
produced a 72% reduction in relapse rate over six years. However, without a placebo group for
comparison, this claim is misleading because during a period of years the number and
frequency of relapses in MS decrease naturally over time.'® What the investigators may have
observed in these patients is the natural progression from relapsing-remitting MS to secondary
progressive MS in patients on GA for a long period of time. In addition, their evaluation of the
effect of GA on disability progression is unscientific. The 40.6% of patients treated with GA who
worsened by one point or more on EDSS (sustained for more than 90 days) were compared to
the 77% progression rate reported in the natural history study by Weinshenker et al.®*! This
comparison is invalid because the authors are comparing the treatment group of one study
retrospectively to untreated subjects of a completely different study conducted at a different
time when disease-modifying therapies were not available. Because there is no placebo control
group in the extension study, no efficacy claims can be made.

Baseline Measures

Demographic and disease characteristics that could potentially affect patient responses to
therapy should be gathered at baseline, and treatment groups should be compared on baseline
characteristics to verify that there are no differences between groups that may bias study
results. However, if patients are randomized to treatment groups appropriately, there should be
no significant differences in baseline characteristics among groups. In addition, pretreatment
(baseline) values of outcome measures should be collected and compared with posttreatment
scores to determine if there was a treatment effect.

An example of the importance of collecting baseline data on outcome measures can be
demonstrated by examining a recent magnetic resonance imaging (MRI) study.!? This study
evaluated the effects of GA and placebo on brain atrophy as measured by brain parenchymal
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volume in a subset of patients with relapsing-remitting MS who were enrolled in the phase III
trial.>*2 A significantly greater percent reduction from baseline in brain atrophy was observed in
GA patients compared with placebo patients (P = .0078).'2 However, this result is difficult to
interpret because patients were not matched on baseline MRI variables and baseline brain
parenchymal volume was not reported, making percent change meaningless if baseline brain
parenchymal volume differed between the two treatment groups.

Sample Size

Clinical trials used to make good evidence-based decisions should be of appropriate duration
and sample size for the disease being studied. In MS, as in other diseases, the trial duration
and the sensitivity of the clinical outcome measure affect the sample size that is required for a
clinical trial.’® Hence, the statistical rationale for calculating sample size should be clearly stated
in the published report. Phase III clinical trials conducted to date have demonstrated significant
therapeutic benefits in EDSS between treatment and placebo groups in approximately 150
patients per group in two to three years.!?

The extension of the IFNb-1b phase III trial highlights the need for an appropriate sample
size.14 This study demonstrated a significant treatment effect on annual exacerbation rate
during years 1 and 2, when the sample size was fairly large (n = 372 and 331, respectively).
However, despite a relatively constant percent decrease in annual exacerbation rate in the
IFNb-1b group, the effect failed to reach significance during years 3, 4, and 5 because the
sample size decreased substantially (n = 286, 247, and 166, respectively). In the GA phase III
trial extension,® 251 patients were randomized to the double-blind phase and 152 patients
participated in the open-label phase at six years from study entry. In the group of patients who
received GA from study onset, relapse rate decreased from 1.49 at baseline to 0.75 at year 1
and 0.23 at year 6. In both the IFNb-1b and GA extension studies, reductions in relapse rates
across years may not have been due to clinical effects, but rather due to regression to the
mean. In future MS clinical trials, new therapies will likely be compared with IFNbs because
placebo controls will be considered unethical; and these trials will require larger sample sizes to
detect an effect.

Outcome Measures in MS Clinical Trials

Therapies for MS should show activity against three types of efficacy parameters in a well-
designed study for efficacy claims: physical disability, MRI measures, and cognition. Although
there is not one measure that covers all aspects of MS, a clinical measure that encompasses
the major clinical dimensions of arm, leg, and cognitive function (the Multiple Sclerosis
Functional Composite) has been developed and results of initial validation studies have been
positive. >’

Physical Measures

Relapse Rate: Relapse rate is commonly used as the primary outcome measure in clinical trials
of MS treatments.*>” Relapses are thought to be the clinical manifestation of acute
inflammatory focal lesions in the central nervous system.8Although relapse rate is widely used
because it is easy to quantify, it should not be used as the sole primary outcome measure for
clinical trials. Relapse rates vary as a function of age and duration of disease, with relapses
occurring more often in younger patients and decreasing with time from onset of disease.!°
Confavreux et al recently showed that once an EDSS score of 4.0 or greater was reached,
disability progression was not affected by either prior or subsequent relapses.!® These data
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suggest that relapse rate alone should not be used as the primary outcome measure in clinical
trials because treatments that have a short-term effect on relapses may not affect long-term
disability progression.'® Hence, relapses are symptoms of the apparent clinical effect of the
disease on the body and not a true measure of the overall effect of the disease.

Another problem with using relapse rate alone as the primary outcome measure is that there is
no consensus among investigators on a single operational definition of relapse, which makes it
difficult to compare results among clinical trials. While the phase III trials of IFNb-1b and GA
had roughly the same requirement of symptoms defining a relapse, they differed significantly in
the minimum duration that symptoms should last before counting the episode as a relapse (48
hours for IFNb-1b, 24 hours for GA). A longer duration provides a more stringent and
conservative measure of relapse, and reduces the risk of including transient symptoms and
false relapses.

There are several completed and ongoing trials that use relapse rate as the primary outcome
measure. For example, relapse rate was the only clinical outcome measure comparing the
efficacy of two formulations of IFNb-1a (Rebif versus Avonex). Not only is relapse rate not a
good measure for the reasons already discussed, but efficacy was determined after only six
months of treatment. Given the heterogeneity that exists in disease symptoms, six months is
not long enough to detect any effect of treatment on relapse rate. The open-label study also
compared8 the effects of IFNb-1a, IFNb-1b, and GA on relapse rate as the primary outcome
measure.

Disability: Disability status during a period of relative clinical stability is the most desirable
single outcome measure in MS.1%'° The EDSS is currently one of the most widely used disability
measures in MS clinical trials.20,21 The EDSS assesses pyramidal, cerebellar, brainstem,
sensory, bowel and bladder, visual, and mental function systems. The EDSS is an ordinal scale
with scores that range from 0 (normal neurological exam) to 10 (death) and are measured in
half-point increments. Scores from 0 to 3.5 reflect the number of functional symptoms scores
and the severity of dysfunction for each functional system. Scores above 4.0 are based
primarily on the effect of the disease on ambulation.?The use of a treatment failure end point,
such as proportion of patients who experience a predetermined change from baseline EDSS, is
the preferred method of analyzing EDSS, especially when inter- and intra-rater variability is
taken into account. Investigators should be trained on the administration and scoring of the
EDSS to limit such variability. In addition, it is suggested that a buffer (£ 0.5 point) be allowed
for baseline EDSS scores less than 5.5 without assuming a treatment failure. It is
recommended that a 1.0-point worsening from baseline be considered a treatment failure for
patients with a baseline EDSS score less than 5.5. For patients with a baseline EDSS score of
5.5 or greater, a 0.5-point worsening should be considered a treatment failure.??

The use of a survival approach has advantages and disadvantages. The usefulness of this
approach depends on the ease of definition of an end point as well as its relevance to the
disease process. The ease, sensitivity, and reproducibility of measuring the end points and the
use of censoring data also influence the applicability of this method of outcome analysis.

Sustained, rather than unsustained, disability is the preferred method of measuring disease
progression. The importance of measuring sustained disability progression is highlighted by a
report by Ellison et al, which showed that the longer the disability is required to be sustained,
the more likely that change in EDSS will reflect true progression in disability.?* Unsustained
disability can be misleading because it takes into account the impact of short-term disability
(relapses). If differences exist between the treatment group and the control group in the
number of relapses, then the data would be biased. Sustained disability progression (for at
least six months) should be analyzed using a Kaplan-Meier analysis, which censors patients who
do not reach the disability end point on or before their last scheduled visit. In addition, Kaplan-
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Meier analysis considers random attrition from the study population and gives a more accurate
estimate of the probability that a patient will worsen.

The open-label study compared the effects of IFNb-1a, IFNb-1b, and GA on change in mean
EDSS as one of the secondary end points. However, the evaluation of this end point is not valid
for several reasons. First, EDSS scores were not collected in a controlled manner because some
EDSS scores were reported by patients over the phone without a visit to the investigating
neurologist for verification. Second, mean change in EDSS score is not an appropriate end point
because EDSS scores are based on an ordinal scale and parametric statistical methods cannot
appropriately be used to analyze this scale.?! In this study, mean change in EDSS scores were
reviewed using an analysis of variance, a parametric statistical test, making the results of this
comparison invalid. Third, the changes reported in EDSS scores were on a narrow scale (a
range of 0.2 improvement to 0.2 decline), which have questionable clinical significance.® In
addition to this study, mean change in EDSS was a secondary end point in the phase III trials
of both GA and mitoxantrone,”® resulting in questionable validity of the disability findings in
these studies.

Inflammatory Measures

MRI measures are commonly used as secondary outcomes in clinical trials of MS treatments.
Many phase III trials of immunomodulatory agents have evaluated the number and volume of
gadolinium-enhanced T1 lesions,3,12,25 number and volume of T2 lesions,*??>2® new or
enlarging T2 lesions,*>%2°?7 |esion area,* and volume of T1-hypointense lesions.?’Lesions with
contrast enhancement on T1-weighted MRI after administration of gadolinium indicate
breakdown of the blood-brain barrier and acute inflammatory changes.?®2° An 89% reduction in
gadolinium-enhanced lesions has been observed in IFNb-1a patients® who had gadolinium
enhancement at baseline (P = .041), an 84% reduction in gadolinium-enhanced lesions has
been observed with IFNb-1b (P < .0001),30 and a 29% reduction in lesions has been observed
with GA (P = .003).3!

Lesions can also be identified as an area of high signal on T2-weighted MRI. The number of new
or enlarged T2 lesions (T2 lesion load) is thought to provide a measure of past disease
activity.>? Of the total lesion load induced by MS in the brain, T1-hypointense lesions are
thought to indicate more severe damage,®** as T1-hypointense lesions reflect axonal loss,
gliosis, and loss of intracellular matrix, in addition to demyelination.

The number and volume of new gadolinium-enhanced lesions appears to have predictive value
regarding the short-term course of MS, with higher lesion numbers associated with increased
relapse rates, T2 lesion burden, and disability progression.3***° However, if MRI measures could
be shown to predict the long-term course of MS, they could be used in future MS clinical trials
as surrogate outcome measures of disease progression. One study found T1-hypointense
lesions, but not T2-hyperintense lesions, to be strongly correlated with progression of disability
in secondary progressive MS.3* Another study found a moderate correlation between T2 lesion
load at disease presentation and disability after five years.*!

Brain Atrophy: Three-dimensional measures that are more specific for destructive changes in
the brain have recently been evaluated. Rudick et al*’ performed a post hoc analysis of the
effects of IFNb-1a on whole-brain atrophy in patients who participated in the phase III trial.
Whole-brain atrophy was measured by brain parenchymal fraction, which is defined as the ratio
of brain parenchymal volume to the total volume within the brain surface contour. A total of
140 patients who had MRI scans available from baseline, one year, and two years were
included in the post hoc analysis. Results showed that IFNb-1a reduced the rate of brain
atrop4|;y by 55% compared with the placebo group during the second year of treatment (P =
.03).
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Brain parenchymal volume is another measure of whole-brain atrophy. Ge et al12 evaluated the
effects of GA and placebo on brain parenchymal volume in a cohort of 27 patients with
relapsing-remitting MS who were enrolled in the phase III study.>'? Brain parenchymal volume
is obtained by subtracting the cerebrospinal fluid volume from the intracranial volume. Results
showed a significantly greater percent decrease in brain parenchymal volume from baseline in
the placebo group compared with the GA-treated group (P = .0078).!? Brain volume was also
measured in 95 secondary progressive MS patients who completed a European trial of IFNb-
1b.*® Although clinical results demonstrated a significant delay in disability progression in the
IFNb-1b group compared with placebo,** no effect of treatment was observed on brain
atrophy.*® Lack of a treatment effect on brain atrophy is likely due to the method utilized to
assess atrophy (ie, use of volume rather than brain parenchymal fraction and the evaluation of
brain slices rather than whole brain). Unlike brain parenchymal fraction and brain parenchymal
volume, slice volume is not normalized, making it susceptible to increased variability among
subjects and less sensitive to detect small changes.

Cognitive Measures

Although the clinical presentation and course of MS are heterogeneous,® it is now recognized
that cognitive impairment is common in MS, with 43% to 65% of patients exhibiting some
neuropsychological dysfunction.*® Because of the prevalence of cognitive deficits in MS,
evaluation of this feature is an extremely relevant end point for MS studies. The cognitive
domains most affected by MS are information processing (distractibility, slowing of mental
process, difficulty performing multiple tasks) and verbal and visual memory (forgetfulness,
especially delayed recall of recently learned information).*® Deficits in visuospatial abilities and
executive functions are also common, whereas verbal abilities and attention span are usually
spared.*® Traditional clinical outcome measures used in MS are insensitive to cognitive changes
in the MS population,® and none of the currently available neuropsychological measures can
detect deficits in all the cognitive domains affected by MS.* Hence, the most prudent approach
is to use neuropsychological tests that measure the cognitive domains that are most affected by
MS.

Neuropsychological outcomes have been assessed in three trials of disease-modifying agents in
patients with relapsing MS. A study of the effects of GA on cognitive function in patients with
MS*® revealed no statistically significant treatment effects. In a study with IFNb-1b,*° one of 13
outcome variables (visual delayed recalled) demonstrated significant improvement following
treatment with IFNb-1b 8.0 MIU (P < .003). However, this finding is difficult to interpret
because no pretreatment neuropsychological baseline scores were reported. In the IFNb-1a
phase III trial,3,50 IFNb-1a was shown to positively affect measures of cognitive domains that
are most vulnerable to MS: information processing and learning/ memory (P = .011). In
addition, progression of cognitive deterioration was slowed by 47% in patients with multiple
sclerosis compared with placebo, based on a commonly used neuropsychological measure (the
Paced Auditory Serial Addition Test [PASAT] Processing Rate) (P = .023).*°

Conclusions

There is a need for well-designed clinical trials in MS so that practicing neurologists can make
evidence-based decisions regarding treatment for their MS patients. In general, the efficacy of
treatments for MS can only be established in large randomized, double-blind clinical trials with
well-defined end points. All clinical trials should include sustained disability progression as a
primary end point. To evaluate a treatment’s effect on all aspects of MS (physical,
inflammatory, and cognitive), MRI and neuropsychological end points should be included as
well.
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With a number of new drugs for the treatment of MS on the horizon, it may become more
difficult for neurologists to assess the relative efficacy and safety of these agents against IFNbs,
the current standard of care in MS. In the future, it will be considered unethical to conduct
placebo-controlled trials because there are effective treatments available. It will therefore be
necessary to conduct studies in which both treatment groups receive the standard of care, as in
the case of add-on regimens, or the new treatment is evaluated against the standard of care.
Some investigators may be tempted to make comparisons between therapies across clinical
trials. However, this type of comparison is inappropriate due to important differences in design
and patient populations among clinical trials. Although phase 1V trials are valid for assessing
safety and tolerability, they are not blinded and cannot be used to make efficacy claims.
Conclusions regarding efficacy among therapies should be drawn from the results of well-
designed, head-to-head comparison studies with well-defined end points, including sustained
disability progression.
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Abstract

Currently in the United States, approximately 45% of people with multiple sclerosis (MS) are
older than 55. The majority of these people can expect to live as long as their age peers. This
paper provides a health and social profile of 440 older adults with MS (mean age, 64) using
data from three separate studies conducted in Canada and the United States. The majority of
participants were women, married, living with at least one other person, and reporting that
their income was adequate to meet their needs. The most common symptoms reported
included fatigue, problems with balance, and weakness. Participants had the most difficulty with
doing heavy housework, making a hot meal, managing finances, and bathing. Overall, most
participants reported their health as poor. Comparing these findings to existing literature
suggests important health differences between younger and older people with MS, and between
older adults with and without MS, that may not be sufficiently recognized by existing services.

Suggested citation: Health and Social Profile of Older Adults with MS: Findings from Three
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Multiple sclerosis (MS) is a chronic, debilitating, neurologic disease that is typically diagnosed in
people between the ages of 20 and 40. Prevalence estimates for MS range from 20 to 150
cases per 100,000 people, depending on the population under study and the geographic region
of the world.*® In the United States, there are approximately 250,000 to 350,000 people who
have MS,* and 45% of these (between 112,000 and 158,000) are older than 55.°

MS can result in considerable disability, but it does not significantly reduce life expectancy
unless the disability associated with the disease is severe.®® Severe disability occurs in
approximately 10% to 15% of all cases of MS.5 Therefore, the majority of people with MS can
expect to live as long as their age peers. Currently, United States life expectancy estimates
range from 74 years for men to 79 years for women.” Together these figures suggest that the
majority of individuals who are diagnosed with MS in their early 20s are likely to live with the
disease for 50 years or longer. As a result, they will have to cope with normal age-related
changes in their life and health as well as having to manage with disability related to MS.
Despite this, few researchers have systematically examined the health and social characteristics
of older adults with MS.

The MS literature suggests that people with this disease often experience and adapt to changes
in their work and social and daily life earlier in their lifetime than the majority of their age peers
because of disease symptoms and their consequent disabilities.'1° This literature implies two
things—first, that older adults with MS may be better prepared for normal age-related changes
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than their peers because of experience, and second, that older adults with MS may have
different service needs than their age peers because they already possess many skills for
adapting to disability. Nevertheless, no evidence exists to support or refute either of these
ideas. Within the gerontologic literature, descriptions of the needs and concerns of older adults
are common, but it is unclear to what extent this research can be applied to people aging with
MS because no general health and social descriptions of older adults with MS are available.
Thus, this lack of knowledge limits the ability of researchers and clinicians to select and apply
existing gerontologic intervention strategies or to develop new ones to enable people with MS
to age-in-place and to continue to participate in family and community life as they age.

This paper is an attempt to fill these gaps in knowledge. Its purpose is to provide a health and
social profile of people 55 and older with MS using data from three separate studies conducted
in Canada and the United States. The specific objectives of the paper are to describe the social
resources available to this population and their health-related characteristics (eg, MS
symptoms, activity limitations). This provides a beginning to identifying potential service needs
of older adults with MS and areas for future, more focused, research.

Literature Review

In the past, those who had or contracted chronic and disabling conditions early in life were not
expected to live into old age. Advances in medical, rehabilitative, and pharmaceutical
interventions are enabling these individuals to live well into their retirement years. Research on
people who are aging with existing disabilities such as spinal cord injury, polio, and
developmental disability suggests that this population has unique health concerns and
experiences unique health and functional status issues that may not be well addressed by either
aging-related services (eg, geriatric rehabilitation, seniors’ programs) or services especially
designed for people with their particular diagnosis.!*3

To date, the vast majority of MS research has come from the basic sciences and has focused on
identifying the cause of MS, finding better diagnostic tools, and discovering more effective
pharmaceutical management strategies. Recently, there has been more interest in issues
related to living with MS: for example, managing fatigue,'* measuring quality of life,*> and
understanding the stresses of caregiving.!® These studies enabled health and social service
providers who work with people with MS to develop a broader range of potential interventions.
Nevertheless, the success of these various studies is raising questions about what lies ahead for
people with MS as they age.

Across the major health and gerontological bibliographic databases (ie, MEDLINE, CINAHL,
AARP Ageline), only two studies could be located that explicitly examined the topic of aging
with MS'7!8 rather than of being diagnosed with MS at a later age. The first of these two
studies described the comorbidities of older adults with MS who were discharged from the
hospital.!” The study found that older adults with MS were more likely than age- and sex-
matched peers to have urinary tract infection, pneumonia, septicemia, and cellulitis as their
discharge diagnosis, and less likely to have heart attack or failure, angina, cerebrovascular
disease, diabetes, or lung disease.

In the second study, a standardized mail-out survey was used to gather information from
members of the German Multiple Sclerosis Society.!® A secondary analysis of 53 participants
older than 65 was conducted. Findings showed that half of the sample were living alone and
that most (70%) were using a wheelchair. The average length of time with MS was just over 25
years. Forty-seven percent of participants needed help to use the toilet, and 80% needed help
to bathe. An alarming 30% of participants reported often or always thinking about suicide.

In other descriptive articles about people with MS, based on needs assessments, only three of
the seven indexed studies specified the proportion of participating older adults (range, 17% to
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21%), with the actual number of older adults ranging in age from 46 to 91.1°"?> None of these
studies included age-specific analyses and therefore they provided no insight into the situation
or needs of older adults with MS.

Although older adults with MS are rarely studied, older adults with either late-onset and/or
relatively stable conditions are the focus of much gerontologic research. The topics popular in
gerontological research with these populations appear relevant to people aging with MS. These
topics have included, but are not exclusive to, self-care management,?®?” long-term care
use,?®?9 aging-in-place,®**! health promotion and disease prevention,3*>* and social support
and informal caregiving.3*3®

Nevertheless, until more is known about aging with MS, the generalizability and applicability of
these broader gerontologic findings to this population will remain unclear. Clarity is needed in
order to appropriately select, modify, or develop intervention strategies to enable people with
MS to age-in-place, to continue to participate in family and community life, and to facilitate the
identification of necessary directions for health and social advocacy efforts. As a first step in
filling this knowledge gap, a descriptive profile of older adults with MS was developed,
specifically focusing on health and social factors.

Methods

This analysis used data from three studies of people with MS, all of which used convenience
samples. The first two studies were large mail-out surveys that included people with MS of all
ages from two regions in Canada. These studies were conducted in the mid- to late-1990s. The
third study was a small mixed-method study conducted in Chicago in 2001 that had an
exclusive focus on people with MS who were older than 55. While this latter study is much
different in terms of methods and size from the first two studies, its exclusive focus on older
adults with MS may have attracted participants who are particularly concerned about aging with
MS. As a result, it provides a useful comparison to the first two studies, neither of which
focused on older adults. Basic methodologic information about these studies is provided below.

Studies 1 and 2: Both of these studies involved confidential mail-out surveys using the same
basic survey instrument and the same cover letter explaining the study and a participant’s
rights as a research subject. The Manitoba Division of the Multiple Sclerosis Society of Canada
conducted Study 1 in 1995. Study 2 was conducted by the Atlantic Division in 1997 and 1998.
In both studies, the purpose was to gather information for program planning and social
advocacy efforts.>®3” The studies were approved, funded, and conducted under the supervision
of the respective Boards of Directors.

The original survey tool was developed to meet the information needs of the Manitoba Division.
The tool was taken and revised slightly for use in the Atlantic Division. It gathered information
on basic demographics, on self-reported general health status, on work and financial situation,
and about the MS Society programs and services the respondent was using or had used in the
past. All questions in the survey were closed-ended, with response types including
dichotomous, multicategory, checklist, and fill-in-the-blank. The survey tool was pretested
using focus groups comprising members of the MS Society in Manitoba and was reviewed for
style, format, and content by colleagues of this author (the principal investigator for the
Manitoba study) and the primary consultant to the Atlantic study.

In Manitoba, the survey was distributed in the spring of 1995 to 720 members known to have
MS. A single reminder letter to return the survey was sent two to three weeks after the initial
mailing went out. An overall response rate of 65% was achieved, with 142 respondents
reporting an age of 55 or older. A description of the sample used in this analysis is presented in
the Results section. One staff person completed all data entry into the Number Cruncher
Statistical System3®after receiving training from the principal investigator. The principal
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investigator completed all data checking and cleaning after the entry was complete and then
converted the file into SPSS Version 10.1.4.%°

In the Atlantic region, the survey was distributed in the late fall of 1997 to 3,015 members of
the Society. No reminder letter was sent out because of financial constraints. An overall
response rate of 39% was achieved, with 274 respondents reporting an age of 55 or older. A
description of the sample is presented in the Results section of this paper. Professional data
entry staff at Dalhousie University in Halifax, Nova Scotia, completed all data entry, checking,
and cleaning.

Table 1
Description of social profile variables, by study
Study 1: [Study 2: |Study 3:
[Manitoba |Atlantic |Chicago
Survey Survey |Older
(n = 142) |(n = 274)|Adults
istudy
(n = 24)
i 64.3,SD =| 63.7, SD |61.8, SD =
Age (mean, standard deviation) 8.5 - 6.7 6.9
Sex
Male 27.5% 32.5% 16.7%
Female 72.5% 67.5% 83.3%
Marital Status
Married 66.7% 72.6% 70.8%
Widowed 17.0% 12.0% 8.3%
Separated or Divorced 7.1% 9.9% 12.5%
Never Married 9.2% 5.5% 8.3%
Length of Current Marital Status (not 33.2 28.0
i . . 31.1 years,
including Never Married) (mean, SD = 14.5 years, years,
standard deviation) - """ |sSDh =13.4|SD = 17.0
Living Arrangements
Lives alone 24.8% 14.6% 20.8%
Lives with others 75.2% 85.4% 79.2%

Study 3: This cross-sectional descriptive study was initiated in the summer of 2001 with the
goal of identifying and describing the most common health concerns and service-related issues
of people who are aging with MS. The study sample included 24 people with MS at least age 55
and who had MS for 15 years or longer. Participants were recruited through mailings to
members of support groups organized by the Greater Illinois Chapter of the National Multiple
Sclerosis Society after ethics approval was granted for the study by the Human Subjects Review
Board of the University of Illinois at Chicago.

All data collection for the study occurred between July and November 2001. The principal
investigator and two trained research assistants completed all of the data collection. The study
involved two separate interviews with each participant completed over a maximum of three
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weeks. During the first meeting (average length, 1 hour and 45 minutes), the participants were
engaged in a qualitative interview focusing on their experiences of aging with MS, their health
concerns, and their service needs and issues. Since the qualitative data will not be discussed in
this paper, no further elaboration of these data will be presented.

During the second interview (average length, 1 hour and 50 minutes), the following seven of
the 10 scales included in the Multiple Sclerosis Quality of Life Inventory40 were administered:
the SF-36, the Fatigue Impact Scale, the Medical Outcomes Study Pain Effects Scale, the
Impact of Visual Impairment Scale, the Perceived Deficits Questionnaire, the Mental Health
Inventory, and the Modified Medical Outcomes Social Support Survey. In addition, questions
from the social resources, physical health, activities of daily living, and services supplement
scales of the Older Adults Resources and Services (OARS) Multidimensional Functional
Assessment Questionnaire were administered.*! Data were entered into SPSS for Windows,
Version 10.1.4, then checked and cleaned by the research assistants under the supervision and
direction of the principal investigator.

Analysis

For the purposes of this analysis, the questions asked of respondents across the three studies
were compared. Forty-four variables relating to the health or social situation of the respondents
were identified that either exactly matched in question wording and response coding or
matched in question wording with the possibility of response recoding to achieve a match.
These variables were recoded as required and merged into a single data set that contained 440
complete records that included information on social situation (marital status, living
arrangements, housing type, work status, education, income adequacy) and health status (MS
symptoms, activity limitations, use of equipment, self-rated health). All analyses were
conducted using SPSS for Windows, Version 10.1.4. Since the majority of variables in the study
were dichotomous, nominal, or ordinal, chi-squared tests were used to compare the profiles of
participants across the three studies. ANOVA was used to compare variables that were
continuous in nature. Because of the small sample size in the Chicago study, some analyses
were not possible as the assumptions of the particular test could not be met.

Results

Of the 440 older adults with MS included in this analysis, the average age was 64.0 (SD, 7.3
years). There were no differences in age across the three studies (P = 0.27). As expected, the
majority of the participants in all studies were female, ranging from 67.5% in the Atlantic
survey to 83.3% in the Chicago study. There were no differences in age of participants by sex.

The majority of participants across the three studies were married, and among these the
average length of marriage was 37 years (SD, 10 years). Among those who were widowed, the
average length of widowhood was 15 years. Those participants who were single were the
youngest across the studies (average age, 60.0; SD, 5.4 years) while those who were widowed
were the oldest (average age, 69.0; SD, 7.0 years). Consistent with their marital status, the
majority were living with at least one other person, although the likelihood of living alone was
significantly greater among the participants from the Manitoba study. Not surprisingly, men
were less likely to be living alone than women. Table 1 provides the descriptive details of these
social profile variables among the participants, by study.

In terms of social status indicators, the majority of participants across all three studies were
living in single-family homes (73.6%) that they owned (81.8%). Relatively few were living in a
nursing home, but among those who did, their average age was significantly older than those
living in other types of housing arrangements. For the most part, the study respondents were
well educated, although the Chicago sample was more likely to have postsecondary education
than either of the Canadian samples. No relationship between age and educational level was
found. The majority across the studies described their current income levels as adequate to
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meet their current needs, with no significant differences found by sex or age. Table 2 provides
the descriptive details of these social status indicator variables among the participants, by

study.
Table 2
Social status indicators, by study
Study 1: f\:rad:tii: Study 3:
|[Manitoba Survey Chicago Older
Survey (n = 274) Adults study
(n=142) (n = 24)
Type of housing
House 68.3% 77.0% 66.7%
Apartment 18.3% 10.6% 4.2%
Condo 2.1% 1.1% 12.5%
Nursing home 9.2% 5.8% 12.5%
lOther 2.1% 5.5% 4.2%
Home ownership
lown 76.0% 84.8% 83.3%
Rent 19.2% 13.0% 12.5%
|Other arrangement| 4.8% 2.2% 4.2%
Education
Did not graduate
high school 50.7% 44.0% 4.2%
el LI ) 17.9% | 18.0% 20.8%
school
Postsecondary 31.4% 38.0% 75.0%
Adequacy of current income
Very well 16.1% 16.1% 37.5%
Adequate 47.5% 42.2% 45.8%
With some difficulty] 26.3% 28.5% 8.3%
Not very well 9.3% 9.6% 8.3%
[Totally inadequate 0.8% 3.6% 0.0%

Although data on the type of MS were not gathered for the Chicago study, the Manitoba and
Atlantic studies showed that nearly half (46.8%) of these participants had a progressive form of
MS. This is consistent with the fact that the average time since MS diagnosis was 18.7 years
(SD, 10.7 years). The most common symptoms reported included fatigue (82.6%), problems
with balance (81.1%), and weakness (73.3%). The least noted symptom was problems
speaking (20.5%). Overall, the average number of symptoms reported was 5.4 (SD, 2.5). The
Chicago study population indicated significantly more symptoms than the cohort in either of the
two Canadian studies. Spasticity, pain, problems swallowing, and incontinence were all reported
significantly more often by those in the Chicago study compared to the other studies. Table 3
summarizes the symptoms reported by participants, by study.
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Table 3
Participants reporting specific MS symptoms, by study

Study 1: Study 2: Study 3:

Manitoba Survey Atlantic Survey |[Chicago Older Adults

(n = 142) (n = 274) study

(n = 24)

Fatigue 83.7% 81.3% 91.7%
Problems with balance 76.6% 82.1% 95.8%
Weakness 75.9% 71.1% 83.3%
Pain 40.4% 43.2% 75.0%
Spasticity 40.3% 50.2% 79.0%
Loss of coordination 51.1% 59.3% 62.5%
Tremors 23.4% 24.9% 29.2%
Problems seeing 39.7% 36.3% 50.0%
Problems speaking 17.7% 21.2% 29.2%
Problems swallowing 15.6% 27.8% 37.5%
Incontinence 41.8% 43.6% 70.8%

Mobility impairment was also an important problem among the respondents. Overall, 13.4%
were using a walking aid (eg, cane or walker) all of the time but did not ever use a wheelchair
or scooter, while 14.1% were completely confined to a wheelchair. A combination of a walking
aid and wheelchair was used by 35.8%; 21.7% were ambulatory all of the time without the use
of aids. Difficulty with transportation was reported by 34.6% of participants, and no differences
were seen across the three studies, even though the Manitoba and Atlantic studies included
rural respondents.

Across nine different activities of daily living and instrumental activities of daily living tasks,
participants were least likely to be able to do heavy housework independently (81.1%), make a
hot meal without assistance (50.2%), manage finances and do banking (40.7%), or bathe
without help (40.3%). Only making a hot meal showed a sex bias, with men being more likely
to report that they needed assistance even after controlling for age and marital status.
Participants had the least difficulty with using the telephone (12.3% needed help) and eating on
one’s own (15.5% needed help). Details of the activity limitations reported by participants, by
study, are shown in Table 4. Note that the table reports percentages of participants who
reported that they did not need assistance.

Table 4
Capacity of respondents to perform ADL and IADL without assistance, by study
Study 1: Study 2: Study 3:
Manitoba Survey |Atlantic Survey [Chicago Older Adults
(n = 142) (n = 274) study
(n = 24)
Use telephone 85.8% 88.7% 88.5%
Get to places outside of home 64.2% 65.6% 46.2%
Prepare meals 59.0% 44.5% 63.0%
Do housework 23.1% 15.3% 22.2%
Take medications 73.9% 75.9% 85.2%
Do banking 61.9% 55.8% 85.2%
Eat 85.1% 84.7% 81.5%
Dress and undress 71.6% 63.9% 59.3%
Bathe 61.2% 59.9% 55.6%
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ADL, activities of daily living
IADL, instrumental activities of daily living

In all three studies, participants were asked to self-rate their health. In the Manitoba and
Atlantic studies, a 5-point scale was used (Excellent, Good, Fair, Poor, Bad) while in the
Chicago study a 4-point scale was used (Very Good, Good, Fair, Poor). Across all studies, 4.3%
of participants rated their health as excellent or very good, 24.3% rated their health as good,
31.7% reported their health as fair, and 39.8% reported their health as poor or bad. In all
studies, the most common response to self-rated health (ie, the mode) was poor health.

Discussion

This health and social profile of older adults with MS provides one of the first descriptive
analyses of this population. While the data are not comprehensive and the samples nonrandom,
the findings provide insight into this group of people with MS.

The majority of these three groups of older adults with MS are well educated and currently have
the economic resources they feel that they need to meet their needs. Most have some level of
social support available to them, although it is well recognized in the gerontologic literature that
being married and/or living with another person does not necessarily result in social and
emotional support.*? Given the potential physical and emotional challenges of caring for a
person with MS,%1643 particularly over the lengths of time these respondents had had MS,
further exploratory work on the social networks and supports of older adults with MS appears
warranted. Such research on the interface between formal and informal caregiving could
provide valuable information for MS societies faced with having to provide information and
support to both professionals and family members who are affected by MS. Research in this
area could assist professionals to develop and deliver family educational events and to prepare
and provide family information packages.

The findings of this study showed the prevalence of limitations in eating, dressing, and bathing
to be similar to the MS sample in the study by Hoenig et al,**but they are considerably different
than the older adults with MS studied by Klewer et al.'®Participants in the latter study reported
greater need for assistance with bathing and eating than the cohort in the current study. While
other studies have reported the activity limitations of people with MS,*° results have been
presented as either summary scores or do not have the level of activity detail reported here. A
previous article from the full Manitoba study sample shows lower rates of activity limitations
than reported here on the older adults only.*> These findings demonstrate the need for
longitudinal research that can track the development and change in activity limitations among
people with MS in order to better understand how age and length of time with MS influence the
experience of activity limitations and potential use of services. The activity limitations most
reported in this study (ie, doing housework, bathing, preparing meals) correspond to services
typically provided through home care programs. It is unknown whether these older adults were
receiving adequate assistance with these tasks, but it would also be useful to explore in future
research. Of particular concern would be those people with MS who are between 55 and 64
years and are having difficulty managing in their own homes but who are not eligible for older
adult services that use 65 or older as a criterion for eligibility.

In terms of MS symptoms, the rates reported in this study are higher for pain, lower for
tremors, and similar for fatigue and walking problems compared to the work of Aronson et al.?
Compared to the work of Black et al,?® the prevalence of fatigue, balance problems, and pain
are higher with this older adult sample compared to their adult sample, but the rates of tremor
and problems with speaking are similar. The extent of bladder problems was similar between
the Chicago study reported here and the study by Klewer et al.!® The variations in symptom
prevalence across the various studies could be the result of age, years since diagnosis, type
and progression of MS, currently utilized treatments, or a number of other factors. The
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variability does suggest though that longitudinal studies of changes in the symptom profiles of
people with MS as they age would be valuable, both for understanding the disease itself and for
developing intervention programs for this population.

Self-rated health of people with MS is not commonly reported in published MS studies, so it is
unclear how the rates reported here compare to the general MS population. Compared to
studies of older adults, these health self-ratings are lower than what is typically seen in the
gerontological literature, even among frail or very old populations. Compared to a community-
based sample of 1,406 older adults in Canada, the older adults with MS reported on in this
paper were much less likely to report excellent health (4.3%, compared to 17.7%) and much
more likely to report poor or bad health (39.8%, compared to 6.0%).%® Given the strong
evidence in the gerontologic literature about the predictive power of self-rated health for
mortality,*’ the findings of this study raise questions about whether self-rated health has any
relationship to mortality among older adults with MS.

As MS research continues to expand the treatment options available to people with MS, it is
anticipated that fewer people with the disease will experience the severe disabilities that reduce
the life expectancy of some members of this population. Currently, only 10% to 15% of people
with MS have disabilities that reduce their life expectancy. As treatment options reduce this
number, more and more people with MS will live well into their retirement years. Further
research is needed to understand the potentially unique situations of this target group, examine
their needs for health and social services and supports, and explore how MS societies and
clinics can respond to both the challenges of MS and the normal changes associated with aging.
Future research needs to focus on longitudinal designs with representative populations in order
to maximize the quality of the data that are obtained.
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1. CUBAN DATABASE SYSTEM IN MULTIPLE SCLEROSIS AND DEMYELINATING
DISEASES

Nelson Gonzalez-Valdés, MD, J.A. Cabrera-Gémez,* MD, PhD, *Multiple Sclerosis Clinic,
Neurological Service, University Hospital Dr Gustavo Aldereguia, Cienfuegos, Cuba

Background: Multiple sclerosis (MS) and neuromyelitis optica syndrome (NMO) are the most
commonly diagnosed neurologic disorders of young and middle-aged adults, and one of the
leading causes of significant disability in Cuba. The prevalence of clinically definite MS (Poser et
al) in Cuba is 4.43/100,000 (95% CI, 4.03 - 4.82), but it may be higher, and probably there
are 2,000 MS patients.

Objectives: This study aims to evaluate a new database system for the current national project
on clinical, epidemiologic, and immunogenetic studies in MS in the population of Cuba.
Material and Methods: We created a database system for the study of MS and NMO patients
that includes demographic data, genealogical history, family history, initial symptoms, current
symptoms, neurological examination, evaluative scales (Scripps Rating Neurological Scale,
EDSS Kurtzke, Clinical Steps, Ambulatory Index, and 9-Hole Peg Test), a complementary test
(evoked potentials), neuropsychological tests, cerebrospinal fluid studies, urodynamic and
ultrasound tests for bladder dysfunction, and clinical evaluative forms (Lublin and Reingold). An
additional magnetic resonance imaging (MRI) database system was created according to the
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recommendations of the International MRI Committee of the CMSC Meeting that was held in
Vancouver.

Results: The authors will present the database system during the poster session and the
results in the first 200 Cuban MS patients, with clinically definite MS (Poser et al) before 2002
and MS (McDonald et al) after 2002.

Conclusion: This Cuban Database System provides an easy and useful tool for the registry of
Cuban MS patients and for possible application to Latin American countries. In addition, this is
the first MRI Database Register with the current recommendations for MRI studies in MS.

2. WESTERN REGIONAL SURVEY: UPDATE
James D. Bowen, MD, and George H. Kraft, MD, Rehabilitation Medicine, University of
Washington, Seattle

The University of Washington Multiple Sclerosis Rehabilitation Research and Training Center
(MS RRTC) was established October 1, 1998. Six areas were established: health promotion,
coping, vocational issues, job placement, aging, and demographic research. A comprehensive
survey and database were developed that included a large number of questions on all aspects
of MS, with a special focus on the six priority areas. The MS Association of King County sent
surveys to its members on behalf of the University of Washington MS RRTC. In addition, a
variety of other contacts were made. A reminder card and two additional mailings of the survey
were used to increase the response rate. Of the 1,453 surveys distributed, valid surveys were
returned by 827 subjects for a 57% response rate.

3. THE UK NEUROLOGICAL DISABILITY SCALE: RELIABILITY AND RELATION WITH
THE NARCOMS PERFORMANCE SCALE
Dr. Jock Murray, Dalhousie MS Research Unit, Halifax, Nova Scotia, Canada

Background: There are numerous health-related measures available for assessing the type of
problems experienced by persons with multiple sclerosis (MS). The UK Neurological Disability
Scalel has been designed to assess the range of activity limitations encountered in the course
of MS without bias toward any particular activity.

Objective: The purpose of this study was to assess the reliability of the Dutch version of the
UK Neurological Disability Scale and its relation with the North American Research Committee
on Multiple Sclerosis (NARCOMS) performance scale.

Method: Fifty persons with MS, consecutively admitted to a comprehensive rehabilitation
program, entered the study after informed consent. Assessments were taken within the first
week of admission. In 30 subjects, retests of the UK Neurological Disability Scale were
performed at a three-day interval from the first test.

Results: The study included 28 men and 22 women, age 55 £ 10.7 years, with an illness
duration of 15.6 £ 9.9 years and a median EDSS of 7 (range, 2 to 8.5). The intra-class
correlation coefficients calculated to determine reliability of the scale were 0.96 for intra-rater
reliability and 0.92 for inter-rater reliability. The correlation between total scores of UK
Neurological Disability Scale and NARCOMS Performance Scale was 0.65 (Pearson correlation
coefficient). For subscores, significant correlations were found between mobility and lower limb
function (r = 0.84), items on hand function (r = 0.74), eyesight (r = 0.72), fatigue (r = 0.65),
cognition (r = 0.50), and sensory problems and “other” (r = 0.53). Bladder and bowel function
were moderately related with several NARCOMS subscores, namely bladder-bowel function (r =
0.45), hand function (r = 0.49), and mobility (r = 0.38).
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Conclusion: The Dutch version of the UK Neurological Disability Scale is a reliable and valid
scale to assess activity limitations for people with MS.

Reference:
1. Sharrack B, Hughes RA. Scale development and Guy’s Neurological Disability Scale. J Neurol.
1999;246:226.

4. MSDS—MULTIPLE SCLEROSIS DOCUMENTATION SYSTEM
Martin Pette, MD, Universitatsklinikum Carl Gustav Carus, Department of Neurology, University
of Dresden, Germany

The Multiple Sclerosis Documentation System (MSDS) is an electronic patient record for the
documentation of multiple sclerosis (MS). It can be used in out- and inpatient settings. Based
on a structured query language (SQL) server database, the program implements client-server
architecture, allowing its application on stand-alone computers as well as on clients in local area
networks. MSDS manages data on visiting dates, history, physical examination, blood and
cerebrospinal fluid chemistry, evoked potentials, and magnetic resonance imaging. In general,
data input is coded, but supplemented by free text fields. Clinical scores covered by the present
version of MSDS include the EDSS, the MSFC, the UNDS, and the FAMS. MS diagnosis is
specified according to Poser (applied automatically), McDonald, and Lublin and Reingold. Data
accuracy and data consistency are supported by internal check mechanisms. Multiple reports
(text, tables, and graphics) help to describe the individual disease course, as well as the patient
population. Furthermore, MSDS provides a pedigree generator, a biosample database, and a
study-protocol editor. A set of paper sheets required for scoring, and also for patient
information and education, is supplied by the program. To ensure future data pooling, MSDS
automatically keeps a minimal data set of each patient up to date, with the patient’s name and
birth date replaced by a secure and unique key. There is extensive online help, a print-out
manual, and an MSDS homepage. The program has been evaluated at eight German university
hospitals and deemed suitable as a basis for the development of a MS documentation standard
in Germany. Supported by public funding, 14 German institutions specializing in the care of MS
patients (12 university hospitals) have started the use of MSDS as of the beginning of 2002.

5. PROFILING FOR NEUROLOGICAL PATIENTS AT BEAUMONT HOSPITAL
Aileen Barrett, Head of Physiotherapy Department, Beaumont Hospital, Dublin, Ireland

Background: The purpose of this project is to profile the level of disability of patients with
multiple sclerosis (MS). As a group of health professionals we collected our own specific
information on the type and level of disability, assessment of needs, type of intervention, and
resultant outcome. No measure was used to determine the patients’ perception of their health
status. Therefore, there was no overall picture of the level of disability or the needs of this
patient population with resultant difficulties in establishing multidisciplinary care pathways and
in-service planning.

Methodology: A customized database was written to collect, collate, and analyze the data for
the purpose of this study. This database was available to (and used by) all of the disciplines
involved in this project. The population included patients with a definite diagnosis of MS
attending rehabilitation services within the agreed time frame of one year starting March 1,
2001. The different categories of disability measured are mobility, cognitive status, nutrition,
social independence, function, communication, and swallowing. The EuroQol is used as a
measure of quality of life. The measures used have been tested for validity and reliability.
Results: The information from the data analyzed will enable us to determine the level and type
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of disability in this population and the patients’ perception of their quality of life.

Discussion: This project is the first venture of its kind in Ireland. It will profile this patient
population with regard to their needs and their type and level of disability and will contribute to
improved management of patients with MS and better service planning. This is an initial step
towards measuring the benefits of intervention in a patient population.

6. COLLECTING CASES: THE FIRST CENTURY OF STUDYING GROUPS OF MS PATIENTS
(1863-1963)
T. Jock Murray, MD , Dalhousie MS Research Unit, Halifax, Nova Scotia, Canada

As this symposium explores current and future database/registry methods for multiple sclerosis
(MS), it is interesting to reflect on how patient populations were collected, grouped, and studied
in the past. This paper will examine how the earliest investigators collected cases to develop
the profile and characteristics of the clinical and pathological features, the clinical types, the
course of the disease, and later the geographic patterns and familial relationships. I will relate
how Leyden, Rindfleisch, Vulpian, and Charcot initially collected cases to define the disease in
the 1860s. Later case series were studied to determine how they could be further classified,
whether according to anatomical region of involvement or by the temporal sequence of their
attacks and disability. Large case series were collected in the great clinics of Paris, Berlin,
Vienna, London, and Edinburgh in such different ways that it resulted in different profiles,
resulting in controversies on issues of gender, geographic distribution, familial cases, and
prognosis. For example, until the 20th century it was uncertain whether the disease was more
common in men, more common in women, or equal in the sexes. Some found life expectancy to
be as short as eight years, others more than 30 years. In this century, case collection initially
did not alter substantially, but different features were sought and further questions asked. After
World War II, more stringent methods were applied to the way populations were studied as part
of the search for geographic patterns of the disease. In recent decades the methodology for
defining populations of MS patients and studying representative groups has been further
developed, and this will be the topic of the symposium.

7. THE SONYA SLIFKA LONGITUDINAL MULTIPLE SCLEROSIS STUDY
Sarah Minden, MD, Abt Associates Inc., Cambridge, MA

The Sonya Slifka Longitudinal Multiple Sclerosis Study is a research-focused, prospective cohort
study supported by the National Multiple Sclerosis Society. It is designed to examine the role of
therapeutic, socioeconomic, genetic, and immunologic factors in disease course, outcomes, and
quality of life. Baseline and six-month follow-up data were collected from 2,166 patients
including demographics, disease course, disease activity, functional status, quality of life, use of
disease-modifying agents, health services utilization, and access to care. Baseline data on
physician practice characteristics and on patients’ clinical status were collected from 731
participants’ physicians. Blood specimens for serial immunologic studies and genetic analysis
have been drawn from 150 newly diagnosed patients. Baseline and six-month data will be
presented. Preliminary analysis of baseline data shows that 78% of the sample are female and
92% Caucasian. The mean age is 48 years with a mean duration of multiple sclerosis (MS) of
10 years. Fifty-two percent are not employed. Sixty-six percent are currently married and 18%
are divorced or separated. Ninety-six percent have completed at least a high school education.
Sixty-two percent have relapsing-remitting MS, 22% secondary progressive MS, 12% primary
progressive MS, and 4% progressive-relapsing MS. Forty-five percent report having mild MS
that does not cause visible problems with walking. Twenty-nine percent of the sample report
needing a mobility aid; 15% report using a wheelchair. Fifty-six percent of the sample are



International S
Journal of M CARE

currently taking one of the FDA-approved MS disease-modifying drugs. In the past 12 months,
10% needed prescription medications but could not obtain them; 12% needed MS-related care
but were not able to get it; 5% needed general medical care but could not get it; 2% needed
mental health care but were not able to get it. The presenters will also discuss development of
the survey instruments, data collection procedures, and the status of the project.

8. HEALTH OUTCOMES AND COST-EFFECTIVENESS OF DRUGS THAT SLOW MS
DISABILITY PROGRESSION: THE IMPORTANCE OF REPRESENTATIVE NATURAL
HISTORY DATA

Murray G. Brown, PhD, Department of Community Health and Epidemiology, Dalhousie
University, Halifax, Nova Scotia, Canada; Co-authors: John D. Fisk, Departments of Psychology,
Psychiatry and Medicine, Paul Veugelers, Department of Community Health and Epidemiology,
T. Jock Murray, Department of Medicine, Ingrida S. Sketris, College of Pharmacy, Chris
Skedgel, Department of Community Health and Epidemiology, Dalhousie University

Introduction: The efficacy and effectiveness (e&e) of drugs that slow multiple sclerosis
disability progression (MSDP) are measured by increased time to disability end points, or
reduced probabilities of progression. The validity, generalizability, and robustness (VGR) of e&e
estimates reflect the comparability, representativeness and size of treatment and control
groups, study duration, and repeat observations. The VGR of e&e estimates determine, in large
part, the VGR of health technology assessment (HTA) results for health outcomes (E), cost
consequences (C), and cost-effectiveness (C/E) ratios.

Hypothesis: HTA results are sensitive to which MSDP natural history (NH) data are used,
holding all other factors constant.

Methods: The sensitivity of HTA results to source of MSDP NH data is simulated. Outcomes are
measured by Disability-Years-Avoided (DYA), Quality-Adjusted-Life-Years (QALY) gained, and
% Disease Burden Avoided (DBA). Variables modeled: MSDP (EDSS) NH by MS subtype; onset
or prevalence perspective; efficacy/effectiveness; treatment eligibility/termination criteria;
compliance; treatment start by years since onset; treatment duration; within-disability-stage
progression; posttreatment regression; net cost perspective (public, private, societal); discount
rate. Source of MSDP NH data is also treated as a variable in the present analysis.

Results: HTA results (DYA, QALY, DBA, C, C/DYA, and C/QALY) are codetermined by many
variables, but fundamentally by the speed and patterns of MSDP NH data entered in the model.
Discussion models are efficient tools for simulating health and economic outcomes for MS drugs
that slow MSDP, when complete direct evidence is unavailable and may never become
available. HTA model results are very sensitive to differences in the speed and pattern of MSDP
NH data. The VGR of HTA results for drugs that slow MSDP depend crucially, therefore, upon
the collection and availability of valid, reliable, and representative natural history data.



