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Abstract

Background: In relapsing-remitting multiple sclerosis (RRMS), 'no evidence of disease
activity’ (NEDA] is regarded as a key treatment goal. The increasing number of treatments
allows for individualized treatment optimization in patients with suboptimal response to first-
line disease-modifying therapies (DMTs). Therefore, monitoring of clinical and subclinical
disease activity on DMTs has been recognized as an important component of long-term patient
management.

Methods: EPIDEM was a multicenter non-interventional retrospective study in a large

cohort of RRMS patients receiving injectable DMTs for at least 2 years in outpatient centers
throughout Germany. It documented measures and ratings of disease activity on DMTs to
characterize the factors that made the treating neurologists consider to switch therapy
towards potentially more effective or better-tolerated drugs.

Results: The cohort included predominantly female patients with a mean age of 45 years and
a mean disease duration of 9.6 years, who had been continuously treated with an injectable
DMT for a median duration of 54 months. Overall, 34.0% of the patients had experienced =1
relapse on any DMT in the previous 2 years; 21.0% exhibited magnetic resonance imaging
(MRI) activity, and the Kurtzke Expanded Disability Status Scale (EDSS) score increased by at
least 0.5 points in 20.1%. Overall, 50.3% of the patients with EDSS progression and 70.6% of
the patients with relapses were assessed as clinically stable by the neurologists. A change

of treatment was considered in a fraction of patients with disease activity: in 22.8% of those
with relapse activity, in 37.8% of those with MRI activity and in 20.1% of those with EDSS
progression.

Conclusion: The results of EPIDEM underline the importance of standardized evaluation

and documentation of ongoing disease activity and disability deterioration. Judged from the
present data, the current paradigm of low tolerance for disease activity and recommendations
for early treatment optimization have not been turned fully into action as yet. More widespread
implementation of current guideline recommendations may allow patients to more benefit
from the growing panel of effective treatment options.
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Introduction

In relapsing—remitting multiple sclerosis (RRMS),
‘no evidence of disease activity’ (NEDA) has
been proposed as an increasingly important treat-
ment goal.!-3 This paradigm is based on data
indicating that uncontrolled disease activity in the
early stages of the disease may be critical for the
evolution of long-term disability.* In line with this
assumption, immunomodulatory treatments
become less effective in more advanced stages of
disease, where pathogenic mechanisms other than
inflammation come into play.>

The increasing number of immunomodulatory
and immunosuppressive treatments encompassing
a wide array of different mechanisms of action
allow for individualized treatment optimization in
patients with suboptimal response to first-line
disease-modifying therapies (DMTs). Therefore,
monitoring of clinical and subclinical disease activ-
ity on DMT's has been recognized as an important
component of long-term patient management.®

We report on a multicenter non-interventional
retrospective study in a large cohort of RRMS
patients receiving injectable DMTs in outpatient
centers throughout Germany. The EPIDEM
study investigated measures and ratings which
were applied to assess disease activity while on
DMT treatment, aiming to characterize the fac-
tors that made the treating neurologists consider
to switch therapy towards potentially more effec-
tive or better-tolerated drugs.

Methods and patients

Study design

EPIDEM was a retrospective, non-interventional,
open-label, multicenter study analyzing the
course of RRMS patients treated with injectable
DMTs for =2 years with regard to relapses, mag-
netic resonance imaging (MRI) activity, quality of
life and a number of other parameters as described
below. Patients were enrolled between October
2011 and June 2014, and the database was locked
in July 2014. The study protocol was approved by
the Freiburg Ethics Commission International
(FEKI code 011/1728).

Inclusion criteria

Adult patients with a diagnosis of RRMS accord-
ing to the revised McDonald criteria? who had
been continuously treated with interferon beta or

glatiramer acetate for at least 24 months before
data acquisition were included in the study. All
patients signed an informed consent form prior to
inclusion. Due to the observational nature of the
study, no further inclusion criteria were defined.

Data acquisition and analysis

Data were collected using electronic case report
forms and hardcopy quality of life (MSQOL-54)
questionnaires. The following items were docu-
mented: demographic data, duration of MS since
diagnosis, Kurtzke Expanded Disability Status
Scale (EDSS) score (current and 24 months
before data acquisition), relapses in the past 24
months, MRI findings as available, neurologists’
global assessment of the disease course during the
24 months before data acquisition (based on clin-
ical and radiological findings), type and duration
of current MS medication, other previous MS
therapies, and the neurologists’ consideration of
changing the DMT to another drug.

Disease activity (i.e. the non-NEDA status) was
defined as having one of the following: a clinical
relapse, or an EDSS progression of =0.5 points,
or new/enlarging T2 lesions versus the previous
MRI, or Gd-enhancing lesions during the obser-
vation period. In clinical trials, EDSS progression
is usually defined as in increase by =1.0 point.
However, since there is no generally accepted
uniform definition of NEDA, we intentionally
chose an EDSS progression of =0.5 point in
order to be able to also detect incomplete recov-
ery from relapses rather than progressive disabil-
ity. Patient-reported items included quality of life
measures using the MSQOL-54 questionnaire
and changes in overall health status over 1 year.

SAS software was used for all data processing and
analysis. Correlations between treatment deci-
sions and the clinical course of disease were ana-
lyzed using the Chi-square test and Fisher’s exact
test for homogeneity. Multivariate logistic regres-
sion analyses were performed using the SAS/
STAT procedure ‘Logistic’.

Results

A total of 4215 RRMS patients were enrolled in
131 participating centers. The median patient
number per center was 24 (range 1-102). Patient
and disease characteristics at the time of
data acquisition are shown in Table 1. The cohort
was a typical RRMS population consisting of

journals.sagepub.com/home/tan


https://journals.sagepub.com/home/tan

S Schmidt, J Koehler et al.

Table 1. Patient and disease characteristics at the time of data acquisition.

Patient characteristics N = 4215
Sex, female, % 73.1

Age, mean, years (SD) 44.8 (10.3)
Time since RRMS diagnosis, mean, years (SD) 9.6 (6.6)
DMT ongoing for =24 months, n (%)

Interferon beta 70.0
Glatiramer acetate 30.0

Duration of current therapy, median, months

54.0 (20.1-245.6)

EDSS score 24 months before data acquisition (n = 2316)

Median, points (range)
Interquartile range, points
Patients with EDSS > 6.0, n

2.0 (0-8.5)
1.0-3.0
42

DMT, disease-modifying therapy; EDSS, Kurtzke Expanded Disability Status Scale; SD, standard deviation.

Table 2. MS disease activity measures during the 2 years before data acquisition.

MS activity measures Results

Relapses n = 4215

Proportion with relapses, % of pts (n)  34.0 (1434)

Number of relapses, % of pts 0 1 2 3 4 5 6-9
66.0 21.7 7.8 3.0 1.1 0.3 0.2

EDSS n=2316

Increase in EDSS (points), % of pts* 0 +=0.5 +=1 +=2
78.9 20.1 8.7 2.3

MRI activity n = 2686

MRI lesion activity, % of pts** no yes
74.3 21.0

*data missing for 22 patients; **data missing for 124 patients.

EDSS, Kurtzke Expanded Disability Status Scale; MRI, magnetic resonance imaging; pts, patients.

predominantly female patients with a mean age of
45 years and a mean disease duration of 9.6 years,
who had been continuously treated with an inject-
able DMT for a median duration of 54 months.
Treatment duration was below the 24 months
predefined inclusion threshold in 3.9% of the
patients (20-24 months).

Course of disease in the 2 years before data
acquisition

Of the total patient population, 34.0% had experi-
enced one or more relapses while receiving DMT
treatment in the previous 2 years. Most patients

with relapse activity had one relapse (21.7%).
21.0% of those patients in whom MRI data were
available (n = 2686), exhibited MRI activity, and
the EDSS score increased by at least 0.5 points in
20.1% of the subgroup of patients in whom EDSS
scores were available (n = 2316) (Table 2).

Changes in EDSS correlated with the number of
relapses: 34.1% of the patients with one to two
relapses, 40.7% of those with three to four relapses,
and 83.3% of those with five or more relapses had
an increase in EDSS scores. MRI activity was
reported in 34.7% of patients with relapses, and in
35.6% of the patients with an increase of EDSS.
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Neurologist's assessment of the course of

disease

In patients with relapses in the previous 2 years
(n = 1434), the course of disease was assessed as
worse in 28.9%, stable in 67.8%, and improved
in 2.6% by the treating neurologists. Assessments
were given at a median of 199 days (range 0-730)
after the last relapse. Stable/improved assess-
ments decreased with an increasing number of
relapses [Figure 1(a)].

In patients with documented EDSS progression
by =0.5 points in the previous 2 years (n = 466;
43.3% increased by =1 point, 11.6% by =2
points), 48.7 % were assessed as worse, 49.1% as
stable, and 0.2% as improved [Figure 1(b)].

In patients with increased MRI activity as com-
pared with previous MRIs (z = 565)* in the pre-
vious 2 years, 47.4% were assessed as worse,
50.1% as stable, and 1.9% as improved compared
with 8.0, 87.9 and 3.7%, respectively, of those
without MRI activity (z = 1997)** [Figure 1(c)]

Assessments of the course of disease including the
treating neurologists’ considerations to switch
treatment were available in 1594 patients: 810 of
these showed evidence of disease activity as
defined by =1 relapse or an EDSS increase by
=0.5 points or MRI activity (Figure 2). Out of
these 810 patients 31.9% were assessed as wors-
ened, 64.8% as stable, and 2.3% as improved
(Figure 3).

Patients’ self-assessment of overall health

status

The patients’ self-assessment of general health
status correlated with MRI activity, EDSS dete-
rioration and the number of relapses in the previ-
ous 2 years (data not shown). Among the patients
with an increase of EDSS scores, 33% assessed
their general health status as ‘less good’ or ‘poor’.
Overall, 25.2% of the patients with one or two
relapses and 35.4% of those with three or more
relapses gave an assessment of ‘less good’ or
‘poor’. Patients’ self-assessment of the changes in
overall health status corresponded to the treating
neurologists’ assessment of the overall course of
disease (Figure 4).

Consideration to change treatment
A change of treatment was considered in 22.8%
(327/1434) of the patients with relapses in the
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Figure 1a. Rating of the disease course by the
treating neurologist: proportion of ratings ‘stable’ or
‘improved’. (a] By number of relapses* in the past 24
months.

Cl, confidence interval.
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Figure 1b. (b) By status of EDSS progression (of at
least 0.5 points] in the past 24 months.

Cl, confidence interval; EDSS, Kurtzke Expanded Disability
Status Scale.
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Figure 1c. (c) By MRI activity detected in the past 24
months.

Cl, confidence interval; MRI, magnetic resonance imaging.
Note: *data missing for three patients; **data missing for

seven patients
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Figure 2. Distribution of types of disease activity

in patients with any documented disease activity in
the past 24 months (patients could have >1 type of
disease activity).

Cl, confidence interval; EDSS, Kurtzke Expanded Disability
Status Scale; MRI, magnetic resonance imaging.
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Figure 3. Physician’s assessment of the course of
disease in patients with disease activity (any type] in
the past 2 years.
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Figure 4. Physicians rating of disease course and

patients’ rating of change in overall health status.
Cl, confidence interval.

previous 2 years including 40.1% (77/192) of
patients with three or more relapses. Among the
patients with an EDSS progression of at least 0.5

points in the previous 2 years (z = 466), a change
of treatment was considered in 31.1% (145/466).
In patients with MRI activity (565/2686), a
change of treatment was considered in 37.9%
(214/565). In patients in whom the treating neu-
rologist assessed the course of disease as ‘worse’,
a change of treatment was considered in 59.1%
(361/610). In patients reporting quality of life
(MSQOL) self-assessments as ‘less good’ or
‘poor’, a change of treatment was considered in
19.6% (155/791).

For patients in whom a change of treatment was
considered, multivariate logistic regression analy-
ses showed significant correlations with the fol-
lowing variables (p < 0.0001): current EDSS
score (< wversus > median), number of relapses (<
versus > median), MRI activity in the previous 2
years (yes versus no); MSQOL PCS and MCS (<
versus > median). No significant correlations
were observed for duration of disease and treat-
ment, and number of therapies.

Discussion

NEDA has been proposed as a primary objective in
RRMS treatment owing to the association of long-
term disability to uncontrolled disease activity in
the early stages of MS. However, in the large popu-
lation of RRMS patients included in EPIDEM, the
majority of patients (64.8%) showing evidence of
clinical or subclinical MS activity were nonetheless
considered as having a stable course of disease by
treating neurologists. This may in part be related to
the fact that a uniform definition of the NEDA sta-
tus has not been established as yet. However, as for
example the majority of patients with relapses were
categorized as stable, at least a subgroup of neu-
rologists did not use highly sensitive criteria of dis-
ease activity. In this regard, some patients with
‘mild relapses’, that is relapses without functional
impairment such as pure sensory symptoms, may
have been considered stable despite clinical evi-
dence of disease activity.

Consistently, only a minority of patients with evi-
dence of clinical or subclinical disease activity
were considered suitable for a change of treat-
ment (24.7%). This result is in line with a previ-
ous retrospective analysis (TYPIC) in a large
cohort of RRMS patients from German outpa-
tient centers receiving first-line DMTs. In this
survey, approximately 25% of patients showing
clinical and MRI activity while receiving DMTss
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would have qualified for a change to a second-line
treatment according to licensed indications.®

Derived from the TYPIC data which date back to
data collection between 2007 and 2008 and the
more recent EPIDEM data, it appears that in eve-
ryday clinical practice the current paradigm of low
tolerance for disease activity and recommenda-
tions for early treatment optimization have not
turned into action as yet. This finding is surprising
taken into account that current guidelines and
expert panels advocate a more stringent approach
of early treatment optimization in patients with
disease activity on treatment, that is switching
treatment to drugs indicated for active disease, to
minimize irreversible damage already in early
stages of MS.%-11 Many patients assessed as stable
in the EPIDEM study by the treating neurologist
showed evidence of disease activity according to
NEDA criteria.

The interpretation of the results presented here is
limited due to the retrospective non-interven-
tional design of the study that entails various
potential biases (e.g. selection and recall bias,
nonstandardized algorithms used for decisions on
treatment change) as well as incomplete datasets,
particularly with regard to MRI. The latter
becomes evident when considering the fact that
the proportion of patients with relapses was higher
than the percentage of those with MRI activity.

Data on brain atrophy, which is increasingly dis-
cussed as a marker of disease progression, were
not acquired.

Prospective studies analyzing real-life treatment
patterns are required to further elucidate the rea-
sons why treatment decisions deviate from cur-
rent therapeutic recommendations in substantial
proportion of MS cases.

Conclusion

The results of EPIDEM underline the impor-
tance of standardized detection, evaluation and
documentation of ongoing disease activity and
disability deterioration,!? that is the monitor-
ing of treatment efficacy in patients with RRMS
by algorithms which can be implemented in
daily clinical practice. These tools should
include patient related outcome measures and
are expected to allow patients to more benefit
from the growing panel of effective treatment
options.
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