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Patient Preferences
for Attributes of Multiple Sclerosis
Disease-Modifying Therapies
Development and Results of a

Ratings-Based Conjoint Analysis

Leslie S. Wilson, PhD; Aimee Loucks, PharmD; Gregory Gipson, PharmD; Lixian Zhong, PhD;
Christine Bui, BS; Elizabeth Miller, MA; Mary Owen, RN; Daniel Pelletier, MD, FRCPC;
Douglas Goodin, MD; Emmanuelle Waubant, MD, PhD; Charles E. McCulloch, PhD

Background: Timely individualized treatment is essential to improving relapsing-remitting multiple scle-
rosis (RRMS) patient health outcomes, yet little is known about how patients make treatment decisions.
We sought to evaluate RRMS patient preferences for risks and benefits of treatment.

Methods: Fifty patients with RRMS completed conjoint analysis surveys with 16 hypothetical disease-
modifying therapy (DMT) medication profiles developed using a fractional factorial design. Medication
profiles were assigned preference ratings from 0 (not acceptable) to 10 (most favorable). Medication attri-
butes included a range of benefits, adverse effects, administration routes, and market durations. Analytical
models used linear mixed-effects regression.

Results: Participants showed the highest preference for medication profiles that would improve their symp-
toms (B = 0.81-1.03, P < .001), not a proven DMT outcome. Preventing relapses, the main clinical trial
outcome, was not associated with significant preferences (P = .35). Each year of preventing magnetic reso-
nance imaging changes and disease symptom progression showed DMT preferences of 0.17 point (f = 0.17,
P =.002) and 0.12 point (B = 0.12, P < .001), respectively. Daily oral administration was preferred over
all parenteral routes (P < .001). A 1% increase in death or severe disability decreased relative DMT prefer-
ence by 1.15 points (P < .001).

Conclusions: Patient preference focused on symptoms and prevention of progression but not on relapse pre-
vention, the proven drug outcome. Patients were willing to accept some level of serious risk for certain types
and amounts of benefits, and they strongly preferred daily oral administration over all other options. Int ]
MS Care. 2015;17:74-82.

ith numerous disease-modifying therapy
(DMT) choices for relapsing-remitting
multiple sclerosis (RRMS) now on the mar-

ket, health-care decisions require patients and physicians
to weigh a more complicated spectrum of treatment
risks and benefits.? Although improved outcomes are

associated with early adoption and continued adherence
to DMTs, patients with RRMS continue to have high
discontinuation and low adherence rates.>* All approved
DMTs decrease relapse rates, and some have been shown
to slow disease progression. In addition, most DMTs are
injectable, although the newest drugs are oral. Adverse
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effect risks range from mild (injection-site reactions) to
severe (liver failure, serious cardiac events, leukemia, and
progressive multifocal leukoencephalopathy).”!° The dif-
ferences in medication attributes and patient risk percep-
tion make it difficult for patients to select a treatment,
resulting in barriers to DMT initiation and adherence."

Preferences when weighing risks and benefits have
been studied by various methods, including standard
gamble, willingness to pay, and time trade-off util-
ity scores, all measuring the maximum acceptable risk
for a health state in exchange for a chance at either a
better health state or death. These widely used tech-
niques, which follow the expected utility framework, are
criticized for not accurately representing real decision
making because people do not follow linear probability
weighting when making decisions.'?

Conjoint analysis does not assume linear weighting
and has recently been successfully applied to health-
related decisions requiring trade-offs of risks and ben-
efits.’>!* We used a ratings-based conjoint analysis to
elicit patient preferences for benefit/risk trade-offs neces-
sary when selecting attributes of a DMT. The objective
was to develop a conjoint analysis tool to evaluate the
preferences of patients with RRMS for a wide range of
DMT attributes and to learn how patients with MS
trade off risks and benefits. We tested patient preferences
for the full range of each attribute inherent in currently
available DMTs rather than for a particular single DMT
to learn about patient preferences for important drug
attributes across all DMTs.

Methods

Sample

Fifty patients with RRMS were selected from all
appointments at the University of California, San Fran-
cisco, MS clinic between November 1, 2011, and May
31, 2012. Patients were included if they had a diagnosis
of RRMS confirmed by medical record review, were
aged 18 years or older, were English speaking, and con-
sented to study participation. A ratings-based conjoint
analysis survey and a demographic and medical his-
tory questionnaire were administered at the participant’s
home or in the neurology clinic. The study protocol was
approved by the University of California, San Francisco,
Human Subjects Research Committee.

Measures

The conjoint analysis method for measuring patients’
preferences for the risks and benefits of DMTs followed
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the practice guidelines for conjoint analysis."” Patients
assigned numerical treatment ratings reflecting their
preferences for attributes describing important factors of
a treatment choice.

There were eight attributes of DMTs, each with four
levels of description. A fractional factorial design was
used to construct choice cards containing unique lev-
els of all eight attributes (Table 1). Patients viewed 16
cards and were asked to weigh the level of each attribute
combined to evaluate overall preference for each card
relative to the other cards by first placing each card on
a number line from 0 to 10, with 0 being the worst and
10 being the best possible selection. They then were
asked to assign an exact preference number to each card.
Patient-assigned rankings for the 16 cards had a hierar-
chical order that showed which cards are most and least
preferred on an arbitrary scale. These rankings produced
relative preferences ranging from 1 to 10 as respon-
dents traded off treatment risk and benefit attributes,
analogous to real treatment decisions. The ratings-based
conjoint analysis using this card-sorting technique was
selected because it can produce precise estimates using
smaller sample sizes, it is paper based, and individual
preferences can be applied."

Survey Components

The DMT attributes and levels were developed
through a review of current clinical trial literature and
with expert clinical and statistical expertise to select the
most important actual or perceived attributes of all avail-

able DMT risks and benefits (Table 1).

Benefits

The primary efficacy outcome for DMT clinical trials
is prevention of relapses, so this attribute was included
as a conjoint attribute of benefit. Disease progression
(defined as worsening of MS symptoms) and preventing
change on magnetic resonance imaging (MRI) (defined
as preventing the formation of new or enhancing radio-
logic lesions) were also included. Both of these outcomes
are common secondary clinical outcomes. Prevention of
disease progression is a more subjective measure and has
been demonstrated only for some DMTs. Progression
on MRI represents a less patient-visible marker but an
outcome that providers may communicate to patients.
Providers may also use this end point to determine
the effectiveness of DMTs. Finally, improvement in
symptoms was included because some individuals may
expect DMT's to make them feel better symptomatically,
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Table 1. Hypothetical DMT attributes and levels for a card ratings-based conjoint analysis

Attribute Levels Description

Prevent progression 2y 8y MS is a disease that generally gets worse over time. Over time,

This medication can prevent patients with MS notice that their disease symptoms become

the symptoms of MS from more noticeable. For example, patients with MS notice that it is

getting worse for __. 4y 10y more difficult to see, speak, walk, or perform daily activities. Many
medications can delay the time until the symptoms of disease
worsen.%10

Prevent relapse 1y 3y During a relapse (also known as an exacerbation or a flare-up),

Most patients taking this patients notice new symptoms or the return of old symptoms. These

medication experience one symptoms improve after some time (usually weeks to months). Many

relapse every ___. 2y Sy people do not need treatment, but some patients take corticosteroids
to improve symptoms. The medications available to treat MS can
reduce how often relapses occur.™

Prevent changes on MRI 1y 3y An MRI is a test that produces a clear picture of the brain and is

This medication can prevent used to diagnose MS. It is sometimes used to determine whether

the formation of new or the disease is progressing or a medication is not working. Some

enhancing lesions for __. 2y Sy medications can slow the MRI changes.”°

Improve symptoms No Moderate  The medications available to treat MS do not usually improve the

Patients taking this improvement  improvement symptoms of MS; however, we would like you to consider the

medication feel __. ) possibility that the medications could improve symptoms. In this

Mild Rare but survey, the improvement will be characterized as mild, moderate,
improvement  substantial  anq substantial improvement.
improvement

Common adverse effects
The most common adverse
effects associated with this
medication are ___.

Headache, muscle/joint aches,
flulike symptoms

Increased risk of infection

Changes in mood,
changes in vision

Injection-site reactions,

All medications, including medications for MS, are associated
with adverse effects. Most of these adverse effects are not severe,
and in many patients they get better over time. In some patients,
however, these adverse effects continue while they are taking the
medication."”-1?

lipoatrophy
Severe adverse effects 0in 1000 100 in 1000 Some medications for MS are associated with rare but very severe
___patients die or become and life-threatening adverse effects, including PML, liver failure,
severely disabled from . . leukemia, and macular degeneration with blindness. These adverse
10in 1000 300 in 1000

an adverse effect of this
medication.

effects are rare for the medications currently available. We will be
asking you to consider medications in which these risks are both
lower and much higher than what currently exists.*%1617

Administration
This medication is
administered as

An oral pill taken once per day

An intramuscular injection
once per week

A subcutaneous injection
three times per week

An intravenous infusion
once every 4 wk

Medications for MS are taken in many different forms.2

Time on market
This medication has been on
the market for .

1y 10y
5y 20y

Some of the medications for MS have been used for a long time, and
others are relatively new.*1°

Abbreviations: DMT, disease-modifying therapy; MRI, magnetic resonance imaging; MS, multiple sclerosis; PML, progressive multifocal leu-

koencephalopathy.
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despite the lack of considerable evidence supporting the
ability of DMTs to improve existing symptoms of MS.
Risks

Risk attributes were divided into minor but uncom-
fortable adverse effects and potentially fatal adverse
effects. The four levels of common adverse effects
included those affecting appearance (lipoatrophy and
injection-site reactions), those affecting the central
nervous system (depressed mood and vision changes),
generalized discomfort (headache, muscle/joint aches,
and flulike symptoms), and episodic yet treatable
adverse effects (increased chance of infections) to help
us understand whether patients preferred some nonfatal
adverse effects over others.”!° The probability range of
life-threatening adverse events was broad to evaluate
patients’ willingness to tolerate severe risks beyond cur-
rent limits of DMT values and to determine maximum
risk preferences and whether severe risk was linear.'*"? A
written description explaining each DMT attribute and
the visual risk scale was given to patients for reference
(Table 1). A questionnaire assessed patients’ current and
past DMT use and demographic characteristics.

Analysis

A fractional factorial design (4*¢) was used to select
a representative subset of four levels in each of the eight
attributes for the 16 cards for patients to sort and rate
among the full factorial possible combinations. This
allowed patients to rate only 16 cards instead of the pos-
sible 65,546 cards (4°), saving substantial patient effort
(SAS software version 9.3, SAS Institute Inc, Cary, NC).
Descriptive statistics were used to summarize patient
characteristics. Multivariate mixed-effects regression of
the conjoint card ratings evaluated the importance of
each level of the DMT attributes relative to one anoth-
er.' The card DMT preference rating was the depen-
dent variable, the attribute levels were fixed independent
variables, and patient identifiers were independent ran-
dom effects. Multivariate mixed-effects regression using
Stata software release 12 (StataCorp LP, College Station,
TX) also determined whether patient age, sex, time since
diagnosis, and current treatment were associated with
willingness to accept various DMT risks and benefits.

Results

Demographic and Disease Characteristics
Fifty-two patients with RRMS were approached to
participate in the study, with only two refusing to par-

Patient Preferences for Attributes of MS Therapies

ticipate. Of the 50 patients with RRMS who completed
the study, 74% were women, and the mean age was
42.7 years, comparable with national MS statistics.’
The predominant ethnicity was white (74%), and most
patients were employed (64%) and married (62%).
The median time since initial RRMS diagnosis was 5.1
years, and the mean number of relapses in the previous
12 months was 1 (Table 2). The most common current
DMT treatment was glatiramer acetate (34%), followed
by interferon beta (26%), no current treatment (18%),
natalizumab (12%), rituximab (6%), and fingolimod
(4%). Patients taking glatiramer acetate had the shortest
time since RRMS diagnosis (median, 4 years) and fingo-
limod the longest (median, 11 years). Patients receiving
natalizumab and no treatment had the lowest number
of relapses in the previous 12 months (mean, 0.4) and

fingolimod the highest (mean, 1.5) (Table 3).
Preference Ratings for Risks and Benefits

Risks included severe life-threatening adverse effects
and more common adverse effects. Patients understand-
ably expressed a negative preference for severe adverse
effects at any frequency (P < .001). We found that
increasing risk of death or severe disability was nonlinear
at the levels presented. When presented with a DMT
that had 1%, 10%, and 30% risk of severe disability or
death, we found that patients rated these medications

Table 2. Summary of patient and clinical
characteristics

Characteristic Value
Age, mean (SD), y 42.7 (10.6)
Female sex, No. (%) 37 (74)
Ethnicity, No. (%)
White 37 (74)
Hispanic/Latino 5(10)
Other/declined 8 (16)
Marital status: married, No. (%) 31 (62)
Employment status: employed, No. (%) 32 (64)
Educational level, No. (%)
High-school graduate/GED 7 (14)
College without a degree 12 (24)
4-y college degree 19 (38)
Graduate/advanced degree 12 (24)
Time since diagnosis, median; range, y 5.1, 0.3-26°
No. of relapses in past 12 mo, mean (SD) 1(1.6)

Abbreviations: GED, general equivalency diploma; SD, standard
deviation.
2Median values are reported for skewed data.
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Table 3. Characterization of current DMT use in the 50 study patients

Female Years since RRMS Relapses in previous Total lifetime

Patient’s MS treatment Patients, sex, diagnosis 12 mo, No. relapses, No.
at time of survey No. No. Median® Range Mean SD Median  Range
Glatiramer acetate 17 14 4 0.3-26 1.1 0.9 4 1-15
Interferon beta 13 10 5 1-20 1.3 2.5 2.3 1-25
No treatment 9 7 5.2 0.7-6.3 0.4 0.8 2 0-60
Natalizumab 6 3 9.6 3.8-19.3 0.4 1 6 1-51
Rituximab 3 1 8 5.4-8.6 1.3 23 4 4-40
Fingolimod 2 1 11 11 1.5 0.7 12.5 10-15

Abbreviations: DMT, disease-modifying therapy; MS, multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; SD, standard deviation.

2Median values are reported for skewed data.

1.15, 3.06, and 3.82 preference points (on a scale from 0
to 10) lower, respectively, than medications that had 0%
risk of disability or death (P < .001 for all risk levels).
Common adverse effects were compared using increased
risk of infection as the reference attribute level. Patients
assigned a 0.82 lower rating to DMTs with central
nervous system adverse effects relative to DMTs with
increased risk of infection (P < .001) (Table 4).

The beneficial attributes were based on treatment
outcomes and symptom changes. Patients had no sig-
nificant preference for decreasing relapse frequency as
an attribute for choosing a DMT (P = .306). Patients
had the greatest preference for improved MS symp-
toms compared with annual changes in other benefits.
They favored any improvement in their MS symptoms.
Patients rated DMTs 0.81, 0.83, and 1.03 (P < .001 for
all) higher if they resulted in mild, moderate, and rare
but substantial improvement in symptoms, respectively,
relative to DMTs that resulted in no improvement in
symptoms (Table 4).

When considering benefits that are common sec-
ondary end points of DMT clinical trials—preventing
progression of symptoms/disability and preventing
progression shown by new lesions on MRI—patients
had the highest preference for preventing MRI lesions.
Preventing changes in MRI lesions for 1 year resulted in
a significant increase in the relative DMT rating prefer-
ence of 0.17 (P = .002) (Table 4). As a result, medica-
tions that delayed MRI progression for 10 years would
be associated with a 1.7-point increase in preference rat-
ing, higher than that of any improvement in symptoms,
if considered over 10 years.

Patients preferred preventing disease symptom pro-
gression slightly less than progression measured by MRI

lesions, with each year of progression prevention provid-
ing an increased relative preference rating of 0.12 point
(P < .001) (Table 4). These ratings demonstrate that
patients prefer more objectively visible disease benefits
(MRI results) related to disease progression and benefits
affecting daily symptoms.

Patients strongly preferred once-daily oral medication
administration compared with all other combinations
of injectable routes and frequencies of administration.
The preference for an oral agent, even when taken daily,
showed a stronger preference rating than, for example,
moderate improvement in symptoms. Injecting subcuta-
neously three times weekly was least preferred, resulting
in a preference rating 1.41 points lower than oral admin-
istration (P < .001). Intramuscular administration once
weekly and intravenous administration once monthly
resulted in preference ratings 1.23 and 0.86 points (P <
.001 for both) lower, respectively, than oral administra-
tion. There was no significant preference for the num-
ber of years that a medication had been on the market

(P =.41) (Table 4).
Risk/Benefit Trade-offs

We examined serious risks ranging from no risk to a
30% risk, much higher than those associated with cur-
rent DMTs, which are approximately 0.009% to 8%

161719 The present analysis indicated

for liver failure.
that patients’ preference for risk was not linear. There
was a substantial decrease in preference when patients
compared medications with a 1% risk of severe adverse
effects with a medication with a 0% risk of severe
adverse effects, but the decreases in ratings became less
steep as patients evaluated higher levels of risk.

Based on the present results, we can make some inter-

esting observations about patients’ risk/benefit trade-offs.
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Table 4. Relative preference for DMT attributes

Patient Preferences for Attributes of MS Therapies

Change in average rating for
the given change in attribute
or compared with the refer-

Change in attribute ence (P coefficient) SE 95% ClI P value
Benefits
Clinical outcomes
Prevents symptom progression for 1y 0.12 0.03 0.07t00.18 <.001
Prevents one relapse per year 0.05 0.06 -0.06 to 0.16 .36
Prevents MRI progression for 1y 0.17 0.06 0.06 to 0.28 .002
Patient symptoms
Not improved Reference - - -
Improved mildly 0.81 0.23 0.36 to 1.27 <.001
Improved moderately 0.83 0.23 0.38to 1.29 <.001
Improved rarely but substantially 1.03 0.23 0.58 to 1.49 <.001
DMT characteristics
Administered PO, 1x/d Reference - - -
Administered IM, 1x/wk -1.23 0.24 -1.70 to -0.75 <.001
Administered SQ 3x/wk -1.41 0.24 -1.89 to -0.94 <.001
Administered IV 1x/4 wk -0.86 0.24 -1.34t0 -0.39 <.001
Length on market/1y 0.01 0.01 -0.01 t0 0.03 A1
Risks
Common AEs
Increased risk of infection Reference - - -
Injection-site reactions -0.16 0.24 -0.64 t0 0.32 .51
Headache, aches, flulike 0.02 0.23 -0.43 t0 0.48 .92
Changes in mood/vision -0.82 0.23 -1.28t0 -0.36 <.001
Severe AEs
Fatal AE 0% Reference - - -
Fatal AE 1% -1.15 0.22 -1.56 to -0.68 <.001
Fatal AE 10% -3.06 0.22 -3.50 to -2.63 <.001
Fatal AE 30% -3.82 0.22 -4.25t0-3.38 <.001

Abbreviations: AE, adverse effect; Cl, confidence interval, DMT, disease-modifying therapy; IM, intramuscularly; IV, intravenously; MRI, mag-
netic resonance imaging; PO, orally; SE, standard error; SQ, subcutaneously.
Note: Changes in § coefficient values are compared with the baseline hypothetical DMT profile attributes designated “Reference.”

For example, patients were willing to accept a 1% risk
of severe adverse effects or death for a medication that
prevented symptom progression for 10 years or MRI
progression for 7 years. Patients were also willing to
accept that 1% risk for a medication that is administered
orally or that has the potential for a rare but substantial
improvement in symptoms. Patients indicated that they
would be willing to accept a much higher risk, a 10% or
30% risk of severe adverse effects or death, for a medi-
cation that prevented progression for 25 or 32 years,

respectively.

Demographic Characteristics and DMT
Preferences

Comparing the descriptive statistics of age, sex, time
since RRMS diagnosis, marital status, and current DMT
in the mixed-effects model revealed several variations

in risk acceptance. Patients were separated into two
approximately equal age groups by mean sample age.
Those aged 40 years and older significantly preferred
preventing progression (B = 0.18, P < .001), whereas
patients younger than 40 years did not (B = 0.04, P =
.295), with a significant difference between the two age
groups (P = .004). A significant difference (P = .036)
was seen between patients aged 40 years and older, who
showed less aversion to fatal risk (B = -0.098, P < .001),
and those aged younger than 40 years (§ = -0.13, P <
.001) (Figure 1 A-D). These results indicate that older
patients are more concerned with preventing disease
progression and less concerned with fatal risks than
younger patients.

Analyzing the data by current DMT groups with
first-line (interferons and glatiramer acetate), non—first-
line (natalizumab, fingolimod, and rituximab), and no
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A Impact of Attributes on Rating a Hypothetical DMT
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Figure 1 A-D. Relative preference for disease-modifying therapy attributes in patients aged
younger than 40 years (n = 22) and 40 years and older (n = 28)

*Significant in mixed-effects model. **The age younger than 40 years group was significantly different from those aged 40 years and
older. Changes in mood/vision adverse effects (AEs) and administered intravenously (IV) once per month for age 40 years and older
were omitted owing to collinearity. Error bars represent standard errors. DMT, disease-modifying therapy; IM, intramuscularly;
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treatment revealed that those not receiving treatment
had no significant relative preference for preventing
disease progression (P = .96), possibly owing to lower
disease activity. Patients receiving first-line DMTs dis-
played more aversion to fatal risk (8 = -0.108, P < .001)
than those receiving non—first-line DMTs (B = -0.071,
P <.001), and this difference was significant (P = .002).
This finding could be due to increased disease severity
in patients receiving non—first-line DMTs, leading to
higher tolerance for severe risk. These data also indicate
that patients with current DMT or no drug choice may
be reflecting their preferences for risk/benefit trade-offs.

Discussion

Treating practitioners should note that these data
suggest that patients had a high preference for DMTs
that could improve how they feel (symptoms), despite
the lack of this benefit being demonstrated in clinical tri-

als. In contrast, patients did not show a significant pref-
erence for decreasing relapse rates. This emphasizes the
divergence between patient preferences and measurable
clinical outcomes because relapse prevention is the main
efficacy outcome for many DMT clinical trials. Relapse
rate was the least significant factor for patients’ choices
in two previous studies.'®*! Of the benefit attributes that
have been demonstrated as secondary efficacy end points
in DMT clinical trials, patients significantly preferred
objectively tested benefits, such as preventing MRI
lesion progression. Finally, patients preferred, although
slightly less, preventing symptom-measured disease pro-
gression, which is another key end point in pivotal trials
of MS drugs.

The inconsistency between the primary measures of
pharmaceutical efficacy and patient preferences raises the
concern that patients’ desire and expectations for symp-
tom improvement are not being met by current DMTss
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and other treatments. This inconsistency might partially
explain the low drug adherence in some patients with
RRMS.>¢ The National Multiple Sclerosis Society states
that DMTs can be viewed as an investment in the future
rather than as a treatment that makes a patient feel
better immediately.”? The present results show partial
consistency with patients’ acceptance of this message by
their strong preference for preventing disease progression
rather than preventing relapses.

This study showed that patients perceived acceptance
of a 1% increase in severe risk from no severe risk to be
comparable with the benefits of preventing symptom
progression for 10 years or MRI progression for 7 years.
Findings from other studies suggest that both type
and amount of risk are important in risk perception.'®
A wide range of severe adverse drug risks (0%—-30%)
was tested in this study, and the analysis indicated that
patients’ preference for risk was not linear. Patients
were willing to accept a 1%, 10%, or 30% risk of severe
adverse effects or death for a medication that prevented
MRI progression for 7, 18, or 23 years, respectively. Fur-
ther investigation is warranted between no risk and 1%
risk, where preference exhibits the steepest decline.

We found that a ratings-based conjoint analysis was
a successful method for quantifying the relative prefer-
ences of patients with RRMS for levels of DMT risk
and benefit attributes. Patients strongly preferred daily
oral medication administration over all parenteral routes
regardless of their frequency. This finding further rein-
forces the existence of barriers to injectable drug use
in the RRMS population illustrated in the literature.”
Injecting subcutaneously three times weekly was least
preferred, followed by intramuscularly once weekly
and intravenously once monthly. A stronger preference
for the added discomfort of intramuscular administra-
tion than for subcutaneous injections shows that there
may be a preference for less frequent administration
(once rather than three times per week). Intravenous
infusion once monthly was preferred to all other par-
enteral administration attributes, despite its inconve-
nience of infusion center visits, suggesting a preference
for decreased frequency, a dislike for self-injecting, or
both. Research supports the present findings of a strong
preference for oral medications over injectables as well as
decreased patient preference for frequent injections.*

The present study had a variety of potential limita-
tions. First, the sample was only 50 patients, preventing
extensive subgroup analyses. Despite the small sample

Patient Preferences for Attributes of MS Therapies

size, we successfully screened a variety of DMT attri-
butes. The confidence intervals of the attributes in the
regression analysis were narrow and enabled significance
on attribute levels. The small sample size, however,
allowed patients to be tested in person rather than using
the more common Web-based sampling used for con-
joint analysis studies with large sample sizes. Another
limitation was that the study was conducted in one
university-based practice, and its results may not be gen-
eralizable to a community practice. However, the mean
age, sex proportions, and relapse rates were comparable
with those in the published literature.'®*** In addition,
the numbers of patients receiving first-line and non—
first-line DMT's were similar to national market shares,
although we saw a slightly higher proportion of patients
taking glatiramer acetate and fewer taking interferons.”
At the levels presented, patient preference was not linear
for risk of death or severe disability. It seems that at the
lowest ranges of risk, actual patient preferences diverged
most from the linear model. In a follow-up study we
will test this linearity more specifically in this lower risk
range. The categorical attribute testing symptom change
did not specify the length of time the benefit would be
experienced. Therefore, it is difficult to compare the
level of this preference with the linear benefits that are
gained for specified periods. Last, the methods of this
study account for the inherent variability between par-
ticipants’ preferences. As such, these results represent the
average perspective of all patients surveyed and not the
perspective of any specific individual.

A growing body of literature supports shared decision
making as a preferential way for patients and providers

* Patients with relapsing-remitting MS strongly pre-
ferred preventing long-term disability progression
and magnetic resonance imaging changes over
preventing relapses, a major outcome in clinical
trials.

Patients strongly preferred disease-modifying
therapies that can substantially improve how they
feel, which is not a proven outcome for MS medi-
cations.

Daily oral medication administration was pre-
ferred over all injected routes and frequencies,
especially when self-injected and administered
more frequently than monthly.
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to individualize treatment choice and improve efficacy
through risk/benefit discussions.”” Studies show that
patients with MS are often willing to accept different
amounts of risks than providers, indicating disparities
between these two groups and further supporting the
need for a collaborative approach.?® To optimize shared
decision-making models, patients and clinicians may
draw on patient preference information to more effi-
ciently and effectively make treatment decisions, leading
to improved health outcomes. Regulatory bodies may
benefit from the present results because creating new
policies and approving new medications require evalu-
ation of acceptable risks and benefits to the intended
population. This research will enhance our understand-
ing of patient preference, a key factor in improving
medication risk management approaches, and will foster
more productive communication between patients and
clinicians. O
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