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A secondary analysis was undertaken to compare patient-reported outcomes (PROs) of individuals
who did and did not convert to clinically definite multiple sclerosis (CDMS) approximately 5 years
after their first clinically isolated syndrome (CIS). Patients included in the analysis were participating
in a long-term extension (called CHAMPIONS) of the Controlled High-Risk Avonex® Multiple Sclero-
sis Prevention Study (CHAMPS). The Multiple Sclerosis Quality of Life Inventory (MSQLI), a battery
including the Short Form Health Status Survey (SF-36) and nine disease-specific scales, was adminis-
tered to participants 5 years after their initial symptoms suggestive of MS (randomization into the
CHAMPS study). Of 203 CHAMPIONS patients, 188 (93%) completed the MSQLI at enrollment
into this extension study. Of these, 79 (42%) converted to CDMS. Statistically significant differences
(P < .001) between those who did and did not convert to CDMS were found for 4 of the 11 MSQLI
scales: the SF-36 Physical Component Summary, the Modified Fatigue Impact Scale, the Pain Effects
Scale, and the Bladder Control Scale. Trends not meeting our criteria for statistical significance (P >
.001 but < .01) were observed for the SF-36 Mental Component Summary, the Perceived Deficits
Questionnaire, and the Mental Health Inventory. SF-36 scores for patients not converting to CDMS
over 5 years were similar to those reported for age-matched normal controls. No other demographic or
disease-related factors were associated with these PROs. When stratified by Expanded Disability Sta-
tus Scale score, patients who converted to CDMS demonstrated statistically significant differences on
the same four scales defined above that differentiated those who did and did not convert to CDMS.
These data show that individuals who have CDMS but limited disability demonstrate clear evidence
of diminished health-related quality of life. Int ] MS Care. 2009;11:17-24.

ultiple sclerosis (MS) is a chronic progressive
M disease of the central nervous system that
frequently begins as a clinically isolated
demyelinating syndrome (CIS) of the optic nerve, brain-

stem and cerebellum, or spinal cord. Patients at high risk
of developing clinically definite multiple sclerosis

(CDMS) are identified after a CIS by the presence of
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characteristic white-matter lesions on magnetic reso-
nance imaging (MRI) of the brain and spinal cord.
Many patients go for years after the first attack without
experiencing another attack sufficient for a diagnosis of
CDMS.! These patients are referred to as having “possi-
ble MS” according to international diagnostic criteria.”
Few patients who experience a CIS, regardless of conver-
sion to CDMS status, demonstrate measurable disability
within 5 years of that first attack, but many describe per-
sistent or recurrent symptoms related to the initial attack
or subsequent attacks.

Evidence exists that recently diagnosed patients with a

variety of diseases experience a reduction in well-being,
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including patients with diabetes,’ Graves’ disease,* and
Parkinson’s disease.” Although the negative impact of
MS on patient-reported outcomes (PROs) has been well
documented in individuals with CDMS living with
moderate-to-severe disability,*” the PRO consequences
for individuals who are at risk of developing MS or who
recently converted to CDMS have not been described.
Patients who have experienced a CIS may live with resid-
ual limitations and symptoms from that first neurologic
attack. Those who do develop CDMS live with the con-
sequences of that first exacerbation as well as subsequent
disease activity. Here we focus on the residual symptoms
and impairments experienced by patients with a CIS and
CDMS. According to the World Health Organization,
although limitations and symptoms may interfere with
aspects of patients’ reported daily functioning, this does
not necessarily imply that these difficulties result in
disabilities.®

The Controlled High-Risk Avonex® Multiple Sclero-
sis Prevention Study (CHAMPS), a randomized con-
trolled trial, demonstrated that intramuscular interferon
B-1a (IM IFNB-1a) significantly slows the rate of devel-
opment of CDMS over a 2-year period. The Controlled
High-Risk Avonex® Multiple Sclerosis Prevention Study
in Ongoing Neurological Surveillance (CHAMPIONS)
is an ongoing investigator-initiated open-label study that
allows further monitoring of those study participants.
Patients were enrolled in CHAMPIONS after comple-
tion of CHAMPS and reevaluated 5 years after the onset
of their first neurologic symptoms suggestive of MS (ie,
when they entered CHAMPS). A major reason for con-
ducting this add-on study was to determine whether
immediate initiation of IM IFN-1a after a CIS is more
effective than delayed treatment. Details of CHAMPI-
ONS have been reported elsewhere.’

The Multiple Sclerosis Quality of Life Inventory
(MSQLI) was administered to subjects at the 5-year
evaluation. The MSQLI is a commonly used MS-specif-
ic health-related quality of life (HRQL) measure devel-
oped under the sponsorship of the National Multiple
Sclerosis Society and the Consortium of Multiple Sclero-
sis Centers. It was developed and validated in a group of
300 patients with MS who spanned the continuum of
MS disability." It has undergone additional psychomet-
ric assessment in patients with secondary progressive
MS, ' elderly people with MS,'* and people with MS
who demonstrated cognitive impairment."”” The MSQLI
has been used as an outcome measure in trials of IFN[3-

la in secondary progressive MS'* and in patients with
MS who are undergoing rehabilitation after an exacerba-
tion of their disease.”® It was included in the CHAMPI-
ONS trial to assess the relative consequences of a CIS
and CDMS in individuals who are in the very early
stages of neurologic dysfunction.

Using the 5-year analyses data from CHAMPIONS
and the MSQLI, we evaluated the PRO status of this
cohort. We compared individuals who remained clas-
sifed as CIS with those who converted to CDMS on a
number of clinical and demographic variables.

Materials and Methods
Methods

This was a cross-sectional analysis of data obtained
from patients at their 5-year evaluation in the CHAM-
PIONS study (ie, approximately 5 years after their first
neurologic symptoms suggestive of MS).

Patients

In all, 203 of the original 383 CHAMPS study
patients enrolled in the CHAMPIONS study. The pro-
tocol and informed consent forms were approved by the
institutional review boards at each study site, and all
patients gave written informed consent to participate. All
203 CHAMPIONS participants were eligible for this
study.

Clinical Outcome Measures

The primary end point in the CHAMPIONS study
was conversion to CDMS as determined by an inde-
pendent, blinded outcomes committee. This conversion
could occur at any time during the 5-year period of the
CHAMPS and CHAMPIONS studies. Participants
were assessed on a number of variables, described below.

Conversion to CDMS was stratified by the receipt of
immediate treatment (the original treatment group in
the CHAMPS study) and the receipt of delayed treat-
ment (the original placebo group in the CHAMPS
study). In a separate stratification, patients who convert-
ed to CDMS were compared with those who did not.

Cranial MRI data of the brain were also collected at
entry into the CHAMPIONS study. Evidence of new or
enlarging lesions on T2-weighted images is an indicator
of MS disease activity. The numbers of new or enlarging
T2 lesions at 5 years compared with CHAMPS baseline
MRI data were stratified into groups with no lesions,

one to four lesions, and five or more lesions.
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The Expanded Disability Status Scale (EDSS) is a
commonly used MS disability rating scale that is based
on standard neurologic examination. It is an ordinal
scale measured in half-point increments, with 0 indicat-
ing a normal neurologic exam and 10 representing
death. In this group of limited-disability individuals,
EDSS scores from 0 to 1.5 indicate minimal impair-
ment, scores from 2 to 2.5 indicate mild impairment,
and scores of 3 or above indicate mild-to-moderate
impairment. The EDSS scores used for these analyses are
those from the 5-year evaluation in the CHAMPIONS
study. Demographic factors including sex and age are
included in the analyses.

PRO Outcome Measure

The MSQLI includes the well-known generic Med-
ical Outcomes Study Short Form Health Status Survey
(SE-36) as well as nine disease-specific measures and is
reported as 11 scale scores. Details of the MSQLI results
are reported in Table 1.

Statistical Analysis

Because of ceiling/floor effects, values for some of the
MSQLI scales did not follow a normal distribution. Uni-
variate analyses associating MSQLI scores with disease
and demographic factors were therefore performed using
rank tests. The Kruskal-Wallis test was used for discrete
variables, and the Spearman correlation was used for
continuous variables. Associations between EDSS and
MSQLI scores were performed separately for patients
with and without CDMS by 5 years. Because these
analyses were conducted for each of the 11 MSQLI
scales (multiple comparisons), P values between .01 and
.001 were considered suggestive, and only P values
<.001 were regarded as conclusive.

Differences in MSQLI score stratified by EDSS scores
at 5 years in CHAMPIONS were calculated for those
patients who had converted to CDMS and those who
had not. This analysis was conducted to determine
whether differences in EDSS status resulted in compara-
ble impact on MSQLI scores for the CDMS and non-
CDMS groups.

Results

Demographics

Of the 203 patients enrolled in CHAMPIONS, 8
patients missed the 5-year visit, 6 patients completed the
visit out-of-window (range, 5.6-6.2 years; 3 with and 3
without CDMS), and 1 patient completed the visit but
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Table 1. Description of Multiple Sclerosis
Quality of Life Inventory

Range of

possible
Scale No. of items scores
SF-36 Physical Component 18 0-100°
Summary’®
SF-36 Mental Component 18 0-100°
Summary’¢
MEFIS'? 10 0-84°
PES'8 6 6-30°
SSSte 4 4-24b
BLCS¢e 4 0-22b
BWCSe 5 0-26°
IVISe 5 0-15°b
PDQ2 20 0-80°
MSSS% 18 0-100?
MH]I22 18 0-100°

Abbreviations: BLCS, Bladder Control Scale; BWCS, Bowel Control
Scale; IVIS, Impact of Visual Impairment Scale; MFIS, Modified
Fatigue Impact Scale; MHI, Mental Health Inventory; MSSS, Modi-
fied Social Support Survey; PDQ, Perceived Deficits Questionnaire;
PES, Pain Effects Scale; SF-36, Short Form Health Status Survey;
SSS, Sexual Satisfaction Scale.

aHigher score indicates better functioning.

bLower score indicates better functioning.

Developed for use in the Multiple Sclerosis Quality of Life Inventory.

was not offered the MSQLI. The MSQLI was adminis-
tered to the remaining 188 patients (93%). The medi-
an age of these 188 patients at CHAMPS randomiza-
tion was 34 years (range, 20-54 years); 141 (75%)
were female; 169 (90%) were white. At the time of the
5-year analysis of CHAMPIONS, 79 (42%) patients
had converted to CDMS. For the 79 patients in the
CDMS group, the EDSS score was less than or equal to
1 for 24 (30%) patients, between 1.5 and 2.5 for 36
patients (46%), and 3 or above for 19 patients (24%)
(Figure 1). Corresponding results for the 109 patients
without CDMS were 77 (71%), 27 (25%), and 5 (5%)
(Figure 2).

As shown in Table 2, CDMS status was the only
statistically significant determinant of differences in
MSQLI scores. Patients in the CDMS group had a sta-
tistically significant (2 < .001) decrement compared with
patients in the non-CDMS group on 4 of the 11 scales:
the SF-36 Physical Component Summary (PCS), the
Modified Fatigue Impact Scale, the Pain Effects Scale,
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Figure 1. MSQLI subscale values stratified by EDSS score for individuals with CDMS
at CHAMPIONS enrollment.

Notes: Error bars represent 1 SD. *Lower score indicates favorable outcome. fSignificant difference from non-CDMS group

(P <.001). £Trend toward difference from non-CDMS group (P> .001 but < .01). §Based on n = 63; 16 patients indicated they
were not in a relationship. BLCS, Bladder Control Scale; BWCS, Bowel Control Scale; CDMS, clinically definite multiple sclerosis;
EDSS, Expanded Disability Status Scale; IVIS, Impact of Visual Impairment Scale; MFIS, Modified Fatigue Impact Scale; MHI, Mental
Health Inventory; MSQLI, Multiple Sclerosis Quality of Life Inventory; MSSS, Modified Social Support Survey; PDQ, Perceived
Deficits Questionnaire; PES, Pain Effects Scale; SF-36, Short Form Health Status Survey; SSS, Sexual Satisfaction Scale.
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Figure 2. MSQLI subscale values stratified by EDSS score for individuals who did not convert
to CDMS at CHAMPIONS enrollment.

Notes: Error bars represent 1 SD. *Lower score indicates favorable outcome. 7Based on n = 91; 18 patients indicated they were not
in a relationship. BLCS, Bladder Control Scale; BWCS, Bowel Control Scale; CDMS, clinically definite multiple sclerosis; EDSS,
Expanded Disability Status Scale; IVIS, Impact of Visual Impairment Scale; MFIS, Modified Fatigue Impact Scale; MHI, Mental
Health Inventory; MSQLI, Multiple Sclerosis Quality of Life Inventory; MSSS, Modified Social Support Survey; PDQ, Perceived
Deficits Questionnaire; PES, Pain Effects Scale; SF-36, Short Form Health Status Survey; SSS, Sexual Satisfaction Scale.
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Table 2. Univariate analysis of Multiple Sclerosis Quality of Life Inventory scales with
demographic and disease characteristics

SF-362 SF-362
Physical Mental MFIS® PES® SSSe BLCS® BWCSP  IVISP PDQP MHI2  MSSS?
Summary Summary Total Total Total Total Total Total Total Total Total
Factor N Score Score Score Score Score Score Score Score Score Score Score

47.7 48.6 26.0 10.6 9.4 1.9 1.6 1.2 20.5 73.5 78.5

Overall 188 o5y (9.9) (185 (5.7 (5.7) (39) (G1) (2.0 (160) (164) (21.2)

CDMS by 5-year visit
50.8 50.2 20.9 9.1 8.7 0.9 0.9 1.0 17.8 76.5 78.9
(8.5) 9.4  (17.2) (4.8 (5.2) (2.8 (1.8) 1.9) (4.7 (14.9)¢ (20.6)

43.6 46.5 33.0 127 104 3.1 2.6 14 243 693 778
(11.7) (102 (18.1)¢ (6.2 (6.2) (49 (41) (2.1) (@17.1) (7.6} (22.2)

No 109

Yes 79

New/enlarging T2 lesions®
47.0 48.6 25.1 10.9 9.1 1.1 1.5 1.1 21.0 72.9 78.4

None ¥ q01) @1 (182 (5.8) (45 (3.2) (24 (1.9 (155 (165) (21.3)
- s, 489 497 241 98 89 19 15 09 217 746 787

9.9) (108) (184) (52) (65 (42) (32 (1.5 (161) (174 (@231
g gy 473 477 274 1.2 96 22 16 12 196 731 788

A1.1)  (102)  (19.0) (6.1)  (5.3) (42) (3.2) (22) (166) (158) (20.6)

Randomization group

't’r‘;;‘:f:éffte 9 474 48.0 263 108 9.7 1.4 1.5 1.2 211 728 769
group (10.8)  (9.2) (19.4) (5.8) (5.9 ((3.1) (23) (@1) (169 (167) (23.2)
Delayed- 48.1 49.2 256  10.5 9.0 2.3 1.7 1.2 19.9 741  80.1

treatment 92

groun 103)  (10.6) (17.7) (5.6) (5.5 (46) (.79 (1.9 (152) (163) (19.0)

Sex

47 .4 48.3 26.5 10.8 9.7 2.2 1.8 0.9 21.2 72.9 77.7
(10.9) (10.0) (18.6) (5.7) (6.0) (4.2 (3.1) 1.7y (6.3) (16.7) (20.8)

48.8 49.4 24.3 10.1 8.5 0.9 1.2 1.9 18.5 751 80.9

Female 141

Male 47 92y  (97) (184 (5.7) (46 (8¢ (3.0) (26 (152) (157) (22.5)

Age, yrf

8 5 497 483 219 101 95 22 21 08 156 742 840
(104)  (11.3) (194) (63) (54) (@47) (@42 (@1) (150 (201) (17.5)

8033 47 487 485 251 100 97 19 19 10 191 726 749
101 (1.1) (87 (57) (65 (40) (33) (1.9 (162) (18.8) (24.7)

33030 57 470 486 272 112 85 16 16 14 227 749 83
109) (7.9 (1700 (4 (52 (40 (30) (1) (152 (109) (19.9)

J39 4 463 489 282 110 98 18 11 14 230 724 735

(10.7)  (9.8) (19.3) (5.6) (5.8 (3.3) (1.9) (1.8¢ (16.9¢ (16.3) (20.2)

Abbreviations: BLCS, Bladder Control Scale; BWCS, Bowel Control Scale; CDMS, clinically definite multiple sclerosis; IVIS, Impact of Visual
Impairment Scale; MFIS, Modified Fatigue Impact Scale; MHI, Mental Health Inventory; MSSS, Modified Social Support Survey; PDQ,
Perceived Deficits Questionnaire; PES, Pain Effects Scale; SF-36, Short Form Health Status Survey; SSS, Sexual Satisfaction Scale.

Note: Data are presented as mean (SD).

aHigher score indicates better quality of life.

bLower score indicates better quality of life.

P <.001.

dP > .001 but < .01.

eData missing for 10 patients; analyzed as a continuous variable.

fAnalyzed as a continuous variable.
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and the Bladder Control Scale. These patients” function-
ing on the remaining scales was consistently worse than
that in the non-CDMS group, with trends (7> .001 but
< .01) observed for the SF-36 Mental Component Sum-
mary (MCS), the Perceived Deficits Questionnaire, and
the Mental Health Inventory. In contrast, no differences
in MSQLI subscales were identified based on type of
CIS at onset (ie, optic neuritis, brainstem and cerebellar
syndrome, or spinal cord syndrome; data not shown),
time of treatment initiation, sex, age, or number of new
or enlarging T2 lesions.

When patients with and without CDMS were strati-
fied by EDSS score, patients with CDMS had statistical-
ly significantly worse scores on the SF-36 PCS, the
Modified Fatigue Impact Scale, the Pain Effects Scale,
and the Bladder Control Scale, with poorer outcomes
correlated with increasing EDSS score (Figure 1). Trends
toward poorer outcomes with higher EDSS scores were
observed for the seven additional components of the
MSQLI. Similar trends are apparent among patients
without CDMS (Figure 2), but these trends did not
reach statistical significance.

Discussion

This secondary analysis was conducted to assess fac-
tors associated with PROs 5 years after a CIS in patients
who had asymptomatic cranial white-matter lesions and
who were considered at high risk of developing CDMS.
Our primary finding is that the development of CDMS
is associated with diminished HRQL, particularly
among patients with mild-to-moderate levels of residual
disability as assessed by the EDSS.

Although it is generally understood that MS exacerba-
tions leave residual symptoms and impairments,** the
data reported here indicate that very early in the disease,
individuals with CDMS are affected by common MS
symptoms—including reduced general physical func-
tioning, fatigue, pain, and difficulty with bladder con-
trol—to a greater extent than individuals who have expe-
rienced only a CIS. It is not clear why bowel symptoms
and sexual satisfaction, often closely associated with
bladder symptoms, were not distinguishable between
those who did and did not develop CDMS. As vision
impairment is a symptom often associated with a CIS,
the lack of between-group differences is not surprising. It
is expected that with longer observation, additional sta-
tistically significant between-group differences, including
in level of social support, will become apparent.

The mean SF-36 PCS and MCS scores for patients
who did not convert to CDMS by 5 years were compa-
rable to those of the general US population,” while PCS
scores and, to a lesser extent, MCS scores for patients
with CDMS indicated a clinically significant reduction
in well-being. These results suggest that the prevention
of CDMS, by either active early treatment or natural his-
tory, was associated with the preservation of relatively
normal HRQL as well as minimal residual disability as
measured by the EDSS.

Although few patients developed significant disability
in this cohort of those with early MS, the development
of even mild-to-moderate impairment as measured by
the EDSS at 5 years may not demonstrate the full
impact of the symptoms that did develop (ie, SF-36
PCS, Pain Effects Scale, Modified Fatigue Impact Scale,
and Bladder Control Scale). These findings further vali-
date the presence of important symptom interference
early in the disease. Although a close association was
observed between increasing EDSS and worsening PRO
scores, this is not an argument for relying on the EDSS
as a measure of overall disease limitations and symptoms.
The EDSS is primarily a physical impairment scale,
heavily weighted toward motor function and ambula-
tion, that provides limited or no information about
other disease aspects such as pain, fatigue, cognitive
impairment, and bladder problems. The association
between worsening PROs and physician-derived EDSS
score is simply further confirmation of the validity of
PROs and does not imply any specific relationship
between different symptoms and EDSS score.

We did not observe statistically significant differences
in PROs in the CIS group stratified by EDSS at 5 years,
but this analysis is limited by the small number of
patients who experienced even mild-to-moderate residual
impairment as measured by the EDSS 5 years after their
initial demyelinating event. Therefore, clinicians cannot
assume that individuals with a CIS are asymptomatic.

Clearly, further investigation is required to under-
stand the differences in PROs between the CDMS and
CIS groups. For instance, do PROs at 5 years predict
future disability or the delayed development of CDMS
after 5 years? The availability of the 10-year follow-up
data from CHAMPIONS will help answer this and
other questions.

A limitation of this study is that the MSQLI does not
include a measure of depression, an important and com-
mon symptom throughout the disease course. The MCS
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* Individuals with MS who have low Expanded
Disability Status Scale (EDSS) scores experience
significantly lower quality of life than those who
have a clinically isolated syndrome.

Common symptoms that occur in this group
of MS patients include reduced overall physical
well-being, fatigue, pain, and difficulty with blad-
der control.

At this early stage of the disease, these symp-
toms are not associated with lesions on T2-
weighted magnetic resonance images.
Patient-reported outcomes are distinct from com-
mon metrics of MS severity, including EDSS
scores and magnetic resonance imaging findings,
and should be assessed with equal concern.

of the SF-36 is included in the MSQLI. The dimensions
it assesses include vitality, social functioning, role-emo-
tional, and mental health. The last of these dimensions
includes the following items: 1) Have you been a nerv-
ous person? 2) Have you felt so down in the dumps that
nothing could cheer you up? 3) Have you felt calm and
peaceful? 4) Have you felt downhearted and blue? and 5)
Have you been a happy person? A trend was observed
for the CDMS group to have lower mean (SD) scores
(46.5 [10.2]) on the MCS than those who did not con-
vert to CDMS (50.2 [9.4]) (P> .001 but < .01), suggest-
ing that overall emotional well-being is lower in the
CDMS group than in the non-CDMS group.

Although a major focus for many clinicians treating
newly diagnosed patients is initiating disease-modifying
therapy, the data from this study suggest that many
symptoms negatively affect quality of life early in a per-
son’s disease course. It is therefore suggested that clini-
cians routinely monitor, educate, and treat patients for
these symptoms from the time of diagnosis. These data
indicate that clinicians should be particularly attentive to
issues regarding their patients’ overall sense of physical
and mental well-being, perceptions of cognitive deficits,
fatigue, pain, and bladder control.

Recommended resources for those interested in learn-
ing more about these symptoms of early MS and their
management appear in a list of “Suggested Readings” at
the end of this article. O
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