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ABSTRACT

Introduction: Current guidelines for relapsing-
remitting multiple sclerosis (RRMS) call for
treatment with disease-modifying therapies
(DMTs) early in the disease to prevent relapses
and accumulation of neurologic impairment
and disability. However, patients taking certain
oral DMTs may experience gastrointestinal (GI)-
related adverse events (AEs), particularly at dose
titration. We conducted qualitative research
with healthcare professionals (HCPs) and
patients in Canada to contextualize their expe-
riences with three oral DMTs: dimethyl fuma-
rate (Tecfidera�), fingolimod (Gilenya�), and
teriflunomide (Aubagio�). The objectives of this
study were to (1) gather qualitative data to
better understand the patient and HCP experi-
ence of GI AEs in oral MS DMT treatment in

Canada and (2) determine to what extent two
patient-reported outcome (PRO) instruments
used in recent oral DMT trials capture what is
important to patients regarding GI AEs in oral
MS DMT treatment (content validity) and to
provide qualitative data to help interpret PRO
scores.
Methods: This was a qualitative, non-interven-
tional, descriptive, cross-sectional study com-
prising HCP and patient interviews conducted
in English and French, using a 1:1 semi-struc-
tured interview approach.
Results: Patients reported 16 unique GI AE
concepts related to oral DMTs. The most com-
monly reported symptoms were diarrhea, indi-
gestion, and nausea. While patients
acknowledged the negative impact associated
with GI-related AEs, most characterized the
treatment experience as positive, focusing on
preference for oral administration, perceived
efficacy of DMTs in terms of lack of MS relapses,
slowed progression of their disease, and
improvement in MS symptoms. Results sup-
ported the content validity (relevance, com-
prehension, and comprehensiveness) of the two
PROs assessed. HCP feedback reinforced patient
perspectives on both GI concepts and the two
PRO instruments.
Conclusion: Outcomes of these research activ-
ities include experiential data on the symptom
and impact experience of oral DMTs in MS from
both patients and HCPs that contribute to the
process of determining therapeutic value.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s12325-022-02250-x.

F. Jivraj � S. Kang (&) � S. Reedie
Biogen, 3250 Bloor St West, Suite #1200, Toronto,
ON, Canada
e-mail: sha.kang@biogen.com

S. Kapadia � M. Rock
Biogen, Cambridge, MA, USA

S. Strzok � E. Elliott � S. Cano
Modus Outcomes, a Division of THREAD,
Cambridge, MA, USA

Adv Ther (2022) 39:5072–5086

https://doi.org/10.1007/s12325-022-02250-x

https://doi.org/10.1007/s12325-022-02250-x
https://doi.org/10.1007/s12325-022-02250-x
https://doi.org/10.1007/s12325-022-02250-x
https://doi.org/10.1007/s12325-022-02250-x
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-022-02250-x&amp;domain=pdf
https://doi.org/10.1007/s12325-022-02250-x


Keywords: Dimethyl fumarate; Diroximel
fumarate; Disease-modifying therapy;
Gastrointestinal tolerability; Multiple sclerosis;
Patient preference; Patient-reported outcome
(PRO); Tolerability

Key Summary Points

Current guidelines indicate that patients
with clinically definite relapsing-remitting
multiple sclerosis (RRMS) should begin
treatment with disease-modifying
therapies (DMTs) as soon as possible.

However, gastrointestinal (GI) side effects
of oral DMT treatment for MS are an
important consideration for patients and
can impact adherence to treatment plans.

This qualitative research with healthcare
professionals and patients provides a more
complete picture of the patient experience
of RRMS and GI-related adverse events
that illustrates an unmet need for an oral
DMT treatment that mitigates the initial
obstacle and ongoing impact of persistent
GI-related adverse events on patients’
lives.

The GI-related symptoms and impact
concepts assessed by the Individual
Gastrointestinal Symptom and Impact
Scale (IGISIS) and Global Gastrointestinal
Symptom and Impact Scale GGISIS
patient-reported outcomes (PRO)
questionnaires are meaningful and
relevant to patients.

INTRODUCTION

Background

Multiple sclerosis (MS) is a heterogeneous,
chronic, inflammatory, neurodegenerative dis-
ease that is influenced by both environmental
and genetic factors [1, 2]. The most common
form of MS is relapsing-remitting MS (RRMS).

Current guidelines indicate that patients with
clinically definite RRMS should begin treatment
with disease-modifying therapies (DMTs) as
soon as possible [3–5]. The primary treatment
goals of RRMS treatment in general, and treat-
ment with DMTs specifically, are preventing MS
relapses, reducing the accumulation of neuro-
logic impairment and disability accumulation
over time, and reducing brain inflammation
and injury [2, 4, 6]. Accumulating data suggest
that DMTs reduce disability progression in
patients with RRMS [7–9].

When considering which DMT to choose,
clinicians and patients need to consider indi-
vidual patient prognostic factors, values, and
preferences as well as drug-related factors (ad-
verse effect profile, availability, and burden of
administration). Oral DMTs such as dimethyl
fumarate (DMF) are an option for patients who
value a self-administered oral medication over
medications requiring injections and infusions
[10, 11]. However, quantitative study data
indicate that gastrointestinal (GI) side effects
such as nausea, diarrhea, and abdominal pain
may accompany oral DMT treatment, particu-
larly during treatment initiation and dose
titration [12]. These effects can impact patients’
daily lives and activities and affect tolerability
and adherence to treatment [13]. The recent
EVOLVE-MS-2 study investigated whether
diroximel fumarate (DRF), a novel oral fuma-
rate, had an improved (GI) tolerability profile
compared with DMF [13, 15]. DRF demon-
strated a significantly improved GI tolerability
profile compared with DMF, with significantly
fewer days where patients reported a score of
C 2 on the patient-reported Individual Gas-
trointestinal Symptom and Impact Scale (IGI-
SIS), meeting the study’s primary endpoint.
Furthermore, patient-reported Global Gastroin-
testinal Symptom and Impact Scale (GGISIS)
responses indicated that DRF patients were less
likely than DMF patients to miss work because
of GI symptoms and took fewer concomitant
symptomatic medications. Patients taking DRF
had fewer GI adverse events (AEs) and were less
likely to discontinue treatment due to GI AEs.

While these quantitative data have demon-
strated differences in GI tolerability across these
DMTs and the psychometric properties of IGISIS
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and GGISIS have been examined [14], we rec-
ognized that additional qualitative data may be
useful to complement our understanding of the
patient experience of GI AEs and treatment
tolerability in this context and to explore what
different scores on the patient-reported out-
come (PRO) questionnaires used in EVOLVE-
MS-2 mean to patients.

Collecting qualitative data are important;
patient perspectives often provide insights and
concepts that would otherwise be overlooked in
the clinical context. Additionally, regulatory
agencies and payers are increasingly recogniz-
ing the importance of patient-centered drug
development and treatment assessment
[16–20]. For example, in Canada, the 2018
guidance from the Institut national d’excel-
lence en santé et en services sociaux (INESSS)
highlights the need for qualitative research to
complement the scientific methodology of
clinical trials that are ‘‘also aimed at better
understanding the patients’ experience of the
disease, their expectations of…innovative ther-
apy, and their fears’’ [20] when considering
therapeutic value. Furthermore, collecting and
examining qualitative data regarding patients’
needs, values, and preferences in this treatment
context can inform efforts in clinical practice to
ensure that these needs are being met through
the different treatment options, supports, and
services that can be provided to patients.

Therefore, we conducted a qualitative, non-
interventional, cross-sectional study with seven
HCPs and 12 patients with RRMS who were
taking oral DMTs currently available in Canada.
This research was undertaken to address two
objectives: (1) gather qualitative data to better
understand the patient and HCP experience of
GI AEs in oral MS DMT treatment in Canada
and (2) determine to what extent the IGISIS and
GGISIS questionnaires used in recent oral DMT
trials capture what is important to patients
regarding GI AEs in oral MS DMT treatment
(content validity) and to provide qualitative
data to help interpret PRO scores.

METHODS

Study Design

Patient and HCP interviews were conducted to
gather information about the GI-related AE
experience in RRMS oral DMT treatment in
Canada, specifically for DMF (Tecfidera�), fin-
golimod (Gilenya�), and teriflunomide (Auba-
gio�). DMF was used as a proxy for DRF, as
during the time of the study DRF was not yet
available in Canada. Interviews also explored
patient understanding of the IGISIS and GGISIS
questionnaires used to assess GI AEs in the
EVOLVE-MS-2 study. The IGISIS measures the
incidence, intensity, onset, duration, and func-
tional impact of nausea, vomiting, upper and
lower abdominal pain, and diarrhea. The GGI-
SIS measures the overall intensity of the GI
symptoms mentioned above experienced dur-
ing the previous 24 h, how bothersome they
were to patients, and their impact on the
patient’s daily activities and work [15]. (See
Supplemental Material.)

Study Sample

The research team sought insight from Cana-
dian HCPs with experience in patient-reported
GI-related AEs in oral DMTs for MS. Eighteen
Canadian HCPs with extensive experience in
treating MS patients were invited to participate
in the study.

Patient participants were selected via active
sampling to reflect the diversity of MS patients
taking oral DMTs in Canada, including both
English and French speakers. A global agency
was engaged to recruit patients through their
patient database, clinician referrals, and social
media advertising. Patients were considered for
the study if they were living in Canada, between
the ages of 19 and 65 years, had a diagnosis of
RRMS, were currently taking or had previously
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taken an oral DMT, and had experienced GI
symptoms while on the oral DMT at any time
point within the past 12 weeks. Patients were
excluded if they had inflammatory bowel dis-
ease, bowel cancer, or irritable bowel syndrome.

Ethics

Study documents, including the protocol,
demographic and health information form,
interview guide, screener, and informed con-
sent forms, received ethical approval from
Advarra IRB (IRB no. Pro00044838) prior to any
contact with participants. Informed consent
was obtained before proceeding with the inter-
views, and study participants also consented to
have their responses included in this research
and any resulting publication. This study was
performed in accordance with the Helsinki
Declaration of 1964 and its later amendments.

Interview Conduct

English- and French-speaking personnel con-
ducted the interviews using semi-structured
interview guides. English interviews were con-
ducted by independent outcomes researchers
from Modus Outcomes; French interviews were
conducted by an independent qualitative
interviewer from the recruiting agency. To
ensure consistent data quality, all interviewers
attended specific training to review the objec-
tives of the interviews and to address any
questions regarding the interview guide and
general flow of the questions and probes.

HCP telephone interviews were conducted in
English and lasted approximately 45–60 min
per interview. Patient online interviews lasted
60–90 min and were conducted in English or
French, with questionnaire items in English or
French presented to patients via Research Elec-
tronic Data Capture (REDCap) [21, 22]. Inter-
views included two components: concept
elicitation to explore patients’ GI-related
symptoms, impacts, and decisions to continue
or switch treatment, and cognitive interviewing
to explore HCP and patient perspectives on
IGISIS and GGISIS. All interviews were audio-
recorded, transcribed verbatim, and

anonymized. Transcripts were used for qualita-
tive analysis.

Data Analysis

HCP Interview Data
HCP interviews were summarized, and the
summaries were shared with participating HCPs
to confirm the main concepts and conclusions.
HCP insights informed the understanding of
GI-related oral DMT issues, the assessment of
the content validity of the IGISIS and GGISIS
instruments, and the approach to patient
interviews.

Patient Interview Data
Transcripts were coded in ATLAS.ti software
using ATLAS.ti version 9.0 (ATLAS.ti GmbH,
Berlin). Coders used a data-driven approach and
open, inductive, thematic coding [23–26].
Independent parallel coding was used to initiate
the coding and ensure consistency among
coders, using the initial interview transcript.
Concept elicitation codes were organized to
establish a clinically meaningful catalog of GI-
related AEs in MS treatment from the patient
perspective. Saturation, the point at which no
new relevant information emerges from addi-
tional qualitative data [27–29], was assessed,
and results were compared to discussions with
HCPs to determine whether information eli-
cited in patient interviews aligned with the HCP
perspective.

Patient feedback on the IGISIS and GGISIS
format, instructions, and item content was
compiled, as were descriptions of the process of
providing a response and understanding the
meaningfulness of patient scores.

RESULTS

Study Sample

HCPs
Interviews with HCPs were conducted between
June 26 and August 18, 2020. Of the 18 HCPs
invited to participate, 7 HCPs were recruited,
including 5 neurologists, 1 nurse, and 1 nurse
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practitioner. The providers reflected geographic
diversity across Canada, with two HCPs prac-
ticing in Quebec, two in Ontario, two in British
Columbia, and one in Alberta. Experience in
treating patients with MS ranged from 5 to
30 years (Table 1).

Patients
Interviews with 12 patients with RRMS were
conducted between August 17 and December 1,

2020. Interviews were conducted in French
(n = 4) and English (n = 8). The mean age of
patients was 42 years, with nine identifying as
female. The entire patient sample identified as
Caucasian/white. All patients were recruited
from three provinces: Quebec, Ontario, and
British Columbia (Table 2).

Most patients reported their MS severity as
‘‘mild disability’’ per the Patient Determined
Disease Steps (PDDS) instrument [30]. The time

Table 1 Consulting HCP demographics

HCP name,
degree

Province Specialty/area
of practice

Current position Other affiliations Average no.
MS patients
seen per
month

Years
practicing
in MS

Reza Vosoughi,

MD, FRCPC

Ontario MS Neurologist, St

Michaels

Hospital

Associate professor

of neurology,

University of

Toronto

250–300 21

Virginia

Devonshire,

MD, FRCPC

British

Columbia

MS Neurologist,

University of

British

Colombia, MS

Clinic

Associate clinical

professor,

University of

British Colombia

300 20

Margaret

Prociuk, MN,

NP

Alberta MS Nurse practitioner,

Kaye Edmonton

Clinic

n/a 96 6

Stephen

McKenzie,

MD, FRCPC

Ontario Neurology,

subspeciality

MS

Neurologist, St

Michaels

Hospital

Trillium Health

Partners,

Mississauga

Hospital

65–70 30

Galina

Vorobeychik,

MD

British

Columbia

Neurology,

subspeciality

MS

Neurologist, Fraser

Health MS

Clinic

n/a 200–250 29

Alexis Gagnon,

MD

Quebec Neurology Clinical

neurologist,

Clinique Neuro

Outaouais

n/a 100 16

Annie Vachon,

BA, MSCN

certification

Quebec MS Registered nurse,

Le CIUSSS de la

Capitale-

Nationalle

n/a 200 5
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since diagnosis ranged from 33 to 264 months
with the average time being 129 months
(11 years). Most patients were taking DMF
(n = 8), with two patients on teriflunomide and
fingolimod, respectively. All patients had been
taking their oral DMT for a year or longer; none
had discontinued their oral DMT (Table 2).

HCP and Patient Perspectives on Oral DMT
Treatment for RRMS

HCP Perspectives
Health care providers perceived oral DMTs as a
‘‘major advance’’ in the treatment of MS,
reporting that these therapies encourage
patients to consider treatment earlier than they
may have otherwise. Providers also observed
that oral DMTs increased adherence, noting
that patients valued being able to travel without
needing to make special accommodations for
their medication regimen. According to the
HCPs, both factors contributed to patients’
willingness to try these therapies and to adhere
to the DMTs once initiated. HCPs reported that
both they and their patients found oral DMTs to
be efficacious, and this was central to their
appreciation for the treatment and their will-
ingness to tolerate side effects to continue tak-
ing the medication.

HCPs explained that each of the oral DMTs
available in Canada has positive and negative
attributes to consider when determining the
best treatment option for an individual patient.
Five HCPs described taking patients’ GI-related
comorbidities into account when prescribing
DMF, noting that they would not choose this
treatment for patients who had a predisposition

Table 2 Patient demographic and clinical characteristics

Sample demographic characteristics n (%)

Age (years)

Mean (SD) 42 (8)

Range (min–max) 30–55

Sex at birth

Female 9 (75)

Male 3 (25)

Ethnicity/Race

Caucasian/White 12 (100)

Education level

Secondary school diploma 2 (17)

Some college/apprenticeship 4 (33)

College diploma 2 (17)

Bachelor’s degree 3 (25)

Master’s degree 1 (8)

Province

Quebec 4 (33)

Ontario 4 (33)

British Columbia 4 (33)

Sample clinical and characteristics n (%)

MS severity (Patient

Determined Disease Steps—PDDS)

0—Normal 1 (8)

1—Mild disability 6 (50)

2—Moderate disability 2 (17)

3—Gait disability 1 (8)

4—Early care 1 (8)

5 – Bilateral support 1 (8)

Time since diagnosis (months)

Mean (SD) 129 (67.00)

Range (min–max) 33–264

Type of oral DMT

DMF 8 (67)

Table 2 continued

Sample clinical and characteristics n (%)

Teriflunomide 2 (17)

Fingolimod 2 (17)

Length of time taking DMT (months)

Mean (SD) 51.25 (33.33)

Range (min–max) 12–120
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to gastrointestinal problems. Fingolimod and
teriflunomide were generally viewed as better
tolerated overall, although some HCPs stated
that treatment failure (more relapses) was more
likely with teriflunomide than other available
DMTs. HCPs reported that both they and their
patients appreciated that DMF could be dis-
continued quickly without negative conse-
quences such as rebound effects or the need for
washout periods.

When asked what they and their patients
specifically disliked about DMF, providers
reported that the main patient complaints
centered around GI-related symptoms, includ-
ing diarrhea, nausea, vomiting, abdominal
pain, and cramping. HCPs stated that diarrhea
was consistently reported as the most common
symptom from patients, and potentially the
most noticeable and bothersome due to its
impact on day-to-day functioning.

There was no HCP consensus on whether
patients experienced these symptoms singly
(e.g., only diarrhea) or in clusters of symptoms
(e.g., nausea and abdominal cramping). Nor was
there a consensus on which GI-related symp-
tom or group of symptoms was most likely to
cause patients to discontinue oral DMTs; even
so, diarrhea, nausea, vomiting, and abdominal
pain were all cited as likely causes. Providers
stated that patient education, support, and
expectation management are key to helping
patients adhere to an oral DMT regimen when
facing symptomatic AEs such as GI issues during
dose titration.

Patient Perspectives
GI Symptomatic Adverse Events Associated
with DMT Treatment Participants reported 16
unique GI symptom-related codes, with most
symptom concepts (12/16 or 75%) reported by
more than one patient. The most commonly
reported symptoms were diarrhea, indigestion,
and nausea; all three of these symptoms were
reported by nine patients. Gas was not sponta-
neously reported by any patients; however,
once probed, nine patients endorsed this
symptom. Table 3 summarizes the emergence of
symptom concepts across the 12 patient inter-
views conducted, illustrating the achievement
of conceptual saturation. All GI-related

concepts reported in HCP interviews were also
reported in this patient sample; no additional
GI-related concepts emerged from patient
interviews.

The GI-related symptoms reported were
similar across all three oral DMTs. There were
no clear differences in types of symptoms
reported between patients in different pro-
vinces, though this is descriptive data only and
these findings should be interpreted cautiously
given the small sample size (See Supplemental
Materials).

Positive Considerations of Oral DMTs While
patients acknowledged the negative impact of
GI-related adverse events, most characterized
the overall oral DMT experience as positive,
focusing on the perceived efficacy of the treat-
ment in terms of lack of MS relapse, slowed
progression of disease, and improvement in MS
symptoms. Participants also described aspects of
oral administration that they liked, including
the simplicity, a feeling of more control and a
less restrictive medication schedule, and appre-
ciation for the patient support programs run by
sponsors. The most prevalent response was an
expressed preference for oral medications over
the alternative, injections.

Drawbacks of Oral DMTs Drawbacks patients
noted around oral DMTs reflected concerns
around taking medication for MS in general.
One participant expressed negative feelings
about needing to be on a drug for the rest of her
life, and another regarded their twice-daily
DMT regimen as a constant reminder that they
had MS.

Patients also described the impact that their
GI-related symptoms had on their day-to-day
life, including impact on functioning, activities
of daily living (ADLs), and instrumental activi-
ties of daily living (IADLs), such as work, exer-
cise and leisure, and emotions. Coping
strategies for dealing with GI-related symptoms
included adapting schedules based on expected
symptom onset, dietary changes, taking over-
the-counter medications to address specific
symptoms, resting, and adapting clothing
choices.
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Six patients discussed the impact of GI-re-
lated symptoms on their work life. Experiences
were variable, with several explaining that
impact was relatively short lived during dose
titration, some experiencing a low-level, ongo-
ing impact on their work-life, and others stating
that they stopped working in part due to GI
symptoms related to their oral DMT regimen.
Diarrhea and abdominal pain/discomfort were
reported to have the most impact on patients’
work experience; nausea was also reported to
interfere with work.

Several patients highlighted the impact that
GI-related symptoms had on their exercise and
leisure activities. For these patients, impact
related specifically to the need to be near a toilet
when experiencing nausea or diarrhea, which
curtailed outdoor activities, and lack of moti-
vation and desire to exercise or socialize when
experiencing GI symptoms.

GI-related symptoms also had emotional
impacts on this group of patients. Study

participants described feelings of depression,
irritability, isolation, lethargy, and worry asso-
ciated with the side effects of oral DMTs.

Two different aspects of symptom duration
were described by patients. Some patients
described duration in terms of the length of a
single episode (e.g., 3- to 4-h instances of diar-
rhea or stomach pain), while others referenced
the persistence of the symptom over time (e.g.,
constipation ‘‘coming and going’’ over several
weeks). For the patients in this sample who had
been taking oral DMTs between 1 to 10 years,
the experience of GI-related symptoms was not
confined to the dose titration stage but instead
was ongoing and persistent. Some patients
described intermittent symptoms that had only
an occasional impact on daily life activities. For
others, GI-related symptoms and their impact
on work, family life, social and leisure activities,
and emotions were described as more pervasive
and limiting.

Table 3 Saturation analysis—Number of newly emerged concepts by interview group

Newly emerged
concepts

Group 1:
interviews 1–3

Group 2:
interviews 4–6

Group 3:
interviews 7–9

Group 4: interviews
10–12

Total

Symptom Bloating

Constipation

Cramping

Diarrhea

Gas (probed)

Heartburn

Indigestion

Lower abdominal

pain

Nausea

Stomach cramps

Upper abdominal

pain

Vomiting

Abdominal pain

Stomach-ache

Stomach pain

Stomach

uncomfortable

– –

Total 12 2 2 0 16
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Tolerability Tolerability discussions with
HCPs and patients highlighted the key role that
ongoing patient education support can play in
helping patients stay on these treatments. HCPs
advocated for proactive patient education so
that patients were prepared for potential GI-re-
lated AEs, were aware of how the treatment
should be taken (i.e., with food), and knew what
their options were for managing AEs when they
happen. Patients and HCPs cited support during
the dose titration process as a key success factor,
citing regular calls with clinic staff and using
support phone lines as methods helpful in
navigating dose titration.

The most prevalent response was an expres-
sed preference for oral medications over the
alternative, injections. Patients described
weighing these positive aspects of treatment
against the impacts they experienced, particu-
larly during dose titration, their fear that these
symptoms would not resolve, the ongoing
impacts of living with long-term GI-related
symptoms, and their fear of long-term effects.
The tolerability concepts and concerns gener-
ated in patient interviews were reflected in the
interviews with HCPs, who outlined the same
general picture of oral DMT tolerability con-
siderations. Key considerations in patient
experiences with oral DMTs are summarized in
Table 4 below.

IGISIS and GGISIS Content Validity

HCP Feedback on PROs
Overall, HCP feedback on the IGISIS and GGISIS
questionnaires used to assess patient-reported
GI AEs in DRF trials broadly supports the con-
tent validity of both instruments. HCPs thought
IGISIS was a valuable instrument and easy to
complete. They indicated that the five symp-
toms assessed by the IGISIS instrument—nau-
sea, vomiting, upper and lower abdominal pain,
and diarrhea—are among the most clinically
relevant and impactful GI-related symptomatic
adverse events experienced by patients. No
consensus arose when HCPs were asked which
symptom was the most important from the
patient perspective, suggesting that all symp-
toms assessed by the IGIGIS are important to

assess. This finding aligns with the results of the
symptom concept elicitation described above,
where nausea, vomiting, diarrhea, and abdom-
inal pain/cramping were reported as the most
prevalent and impactful symptoms.

All HCPs stated that the GGISIS items
assessing overall symptom intensity, bother-
someness, and interference with everyday
activities and work are relevant. Across the
questions included in GGSIS, there were few
reported issues relating to interpretation or
clarity. One HCP noted that the word ‘‘bother-
some’’ is subjective. Regarding the work ques-
tions, one HCP suggested this could be
confusing for seasonal workers, and another
noted that the question implies that if people
are not paid, they are not employed, i.e., people
doing voluntary work are excluded.

Feedback regarding both instruments as
administered together was positive overall, with
six HCPs specifically reporting that they com-
plement one another and cover aspects that are
important to patients. Three HCPs noted some
overlap between the two scales or stated that
they believe that patients would find them
similar. They also noted that completing both
instruments would not be burdensome to
patients if the trial period is not too long.

Patient Feedback on PROs
Content validity is generally defined as the
extent to which a questionnaire measures what
is intended [31]. Patient debriefing of these
PROs broadly supports the content validity of
both the IGISIS and GGISIS questionnaires.
Patients understood and endorsed the five IGI-
SIS symptoms as relevant and comprehensive
and stated that the GGISIS assessment of overall
intensity, bothersomeness, daily activity inter-
ference, and work productivity is important.
Patients encountered little difficulty in
responding to intensity and interference ques-
tions using the response options provided.
These findings align with HCP perspectives on
the relevance, comprehensiveness, and accept-
ability of the instruments.

For each item in the scales, participants were
asked what change of score on both the inten-
sity and interference scales would constitute a
meaningful change in their status. This was

5080 Adv Ther (2022) 39:5072–5086



Table 4 Patient experiences with oral DMTs

Domain Concept Patient quotes

Benefits of oral

DMTs

Preference over

injectables

‘‘[In] the past, I’ve had to do injectable treatment, and I much prefer taking a pill

and occasionally having diarrhea than having to give myself a shot three or

four times a week.’’—CA009

‘‘I was relieved at first because I was sent to have an IV once a month and I found

it very complicated…So the doctor said ‘Okay, let’s give you something else.’ I

was relieved that I didn’t have to travel there every month despite the

snowstorms.’’—CA003

Drawbacks of

oral DMTs

Constant reminder

of diagnosis

‘‘[I] have to be reminded twice a day that I have MS and twice a day that I have

to take this and twice a day—like there’s—always reminding me’’—CA012

Instrumental activity

impact

‘‘So, yeah, like anything—from bringing my laundry down, to doing housework,

to running errands, taking care of my kid, taking care of my family. Even

making the bed, like—and I said just—it’s amazing how much it actually—it

affects every huge moment of my day.’’—CA012

‘‘Today I have a hard time walking my dog after the medication.’’—CA014

Work impact ‘‘At its height … I remember the days I wouldn’t be off, like when I’d go into

work sick like that, I’d be back and forth to the toilet and like to the bathroom

in general. So definitely productivity is affected if you’re getting up and

moving… in those first few hours, when I’m still a bit nauseous, I’m probably

not 100% productive because I still am a little bit uncomfortable. So, until that

subsides, I’m probably not working 100%.’’—CA006

‘‘As everything has changed, I also have a hard time working, my hours have to be

adjusted. It does not please my employers.’’—CA014

‘‘If I’m starting to feel a little uncomfortable and I haven’t left for work, then I

wouldn’t then get in my car and drive to work knowing. I would stay home

until I had dealt with my side effects, and then I would go to work. So, I guess

the way I deal with it is maybe I rearrange my schedule a little bit to

accommodate my body.’’—CA009

Exercise impact ‘‘Well, I like to exercise, and if the GI symptoms are acting up, then my desire to

exercise really goes down, because exercise is an important part of the

treatment plan that I have for the RRMS. And if the GI symptoms are bad, I

really don’t want to do it.’’—CA002

Emotional impact ‘‘And it makes me a lot obviously crankier as a person because I’m dealing with so

much pain, so it doesn’t make me—I mean, I’m still trying to be the nicest I

can, but I can be snappy to my family because I’m dealing with all of this and

it’s so hard to like try to get through every day when I’m feeling so crappy.’’—

CA012

‘‘As for socializing, it is difficult … I feel a bit isolated, alone, by myself.’’—

CA014
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framed by asking the participant to explain
what change in their current score (if higher
than ‘‘did not have’’ or ‘‘not at all’’) would be
meaningful. Participants were also specifically
asked to explore the movement from 2 to 1 or 2
to 0 on the 11-point intensity scale for both
IGISIS and GGISIS. For some patients, a 1-point
change was considered intrinsically meaning-
ful. For others, a 1-point change was considered
less meaningful, particularly on the lower end
of the scale where some participants perceived
the difference between a score of 1 or a score of
2 to be negligible. Change from 2 to 0 was
universally considered meaningful by patients
who were asked this question across all items
and symptoms.

DISCUSSION

While there is a growing body of qualitative and
quantitative research conducted in RRMS to
better understand the factors that contribute to
decisions to prescribe, take, adhere to, or switch
from existing and emerging DMTs in MS both
internationally [34–36] and in Canada [37], this
is the first qualitative study to our knowledge to
focus specifically on GI-related AEs in oral
DMTs from both the patient and HCP
perspective.

Our study provides experiential data on the
GI-related DMT AE symptom and impact expe-
rience from both patients and HCPs, which
patients described as ranging from negligible
and short term to ongoing and severe. The
study builds further insight into previous qual-
itative research [32], adding English and French
interviews with Canadian patients from three
provinces with varying levels of RRMS severity.
HCPs from four provinces with varying types of
patient engagement (doctors, nurse practition-
ers) provided broad-ranging perceptions of the
treatment landscape and their experiences with
these oral DMTs. Both patients and HCPs char-
acterized diarrhea, nausea, vomiting, and
abdominal pain as the most important and
impactful GI-related symptoms. Interestingly,
while both HCPs and patients reported
abdominal pain as an important symptom,
patients described nausea, vomiting, and

particularly diarrhea as the symptoms that
cause the most impact, as they required more
adaptations of their work, family, social lives,
and leisure activities to accommodate the need
to be near a bathroom. Importantly, though
HCPs often characterized GI-related AE symp-
toms as most intense at treatment titration,
patients described symptoms that persist longer
and at severity levels that interfere with daily
activities even after dose titration and substan-
tial lifestyle adaptation.

Previous qualitative studies with people liv-
ing with RRMS have suggested that deciding to
take and adhere to an oral DMT regimen is a
fluid process, revisited over time in the course of
the disease. It depends not only on the percep-
tion of both short- and long-term treatment
efficacy but also on the balance of treatment
burden (e.g., side effects, route of administra-
tion) and quality of life outcomes
[34, 36, 38, 39]. As in other published research
[34, 40], patients in our study expressed will-
ingness to start and stay with an oral DMT
regimen after considering the burdens and
benefits of treatment. Aspects of oral DMT
administration flagged as positive included
simplicity, feeling more in control, a less
restrictive medication schedule, and avoidance
of injections.

Our findings from the interviews with
patients and HCPs also highlighted the impor-
tance of educating patients about their DMT
options and supporting them through DMT
initiation and dose titration in terms of treat-
ment adherence. A better understanding of the
characteristics and wide-ranging daily life
impact of GI-related DMT AEs will enable HCPs
to better discuss these potential concerns and
use this information, together with other
patient decision aids [41], to weigh the attri-
butes of DMT treatment in the context of their
individual circumstances, and to prepare for
and navigate any GI-related DMT AE symptoms
and their associated impacts.

As described above, in the EVOLVE-MS-2
trial, the IGISIS and GGISIS were used to collect
patient experience data to quantify differences
in GI tolerability between DMF and a novel oral
fumarate DRF [13, 15]. The qualitative research
conducted in our study has provided further
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evidence to support that IGISIS and GGISIS: (1)
capture the most salient GI-related AE symp-
toms and impacts and are broadly relevant and
acceptable to patients and (2) a change in score
from 2 to 0, which is considered statistically
significant, is also considered meaningful by
patients who were asked this question across all
items and symptoms. This is important as col-
lecting clinically meaningful data ensures that
appropriate treatment options and services are
available and accessible.

Some limitations of this study should be
acknowledged. The patient sample was recrui-
ted via convenience sampling; all those who
met the eligibility criteria were invited to par-
ticipate in the study. Of this patient sample,
two-thirds were taking DMF, and the patient
sample lacked racial and ethnic diversity. These
factors introduce the possibility of selection bias
and so may impact the generalizability of
results. Furthermore, the full planned patient
sample of n = 15 for the patient interview
component of our qualitative study was not
recruited. However, our analysis of the 12
completed interviews indicated that we reached
conceptual saturation analysis on the patient
experience of GI-related adverse events in oral
DMT treatment for RRMS. Furthermore, con-
cepts from patient interviews were compared to
discussions with HCPs, who have collectively
interacted with hundreds of patients taking the
three types of oral DMTs available in Canada;
this comparison indicated that patient inter-
views did not elicit any new GI-related symp-
toms not identified by HCPs. While recruitment
of additional patients could have contributed to
a more comprehensive understanding of the
symptom, impact, and tolerability aspects of
the RRMS oral DMT treatment experience in
Canada, this study successfully gathered patient
experience data that richly illustrate the types of
considerations, challenges, and adaptations
faced by patients taking these treatments.
Finally, although HCP and patient participants
were asked to consider their experiences outside
the global pandemic context, the limitations
and restrictions imposed by the COVID-19
context may have affected the types of activities
considered and the broader disease and treat-
ment context of patients and HCPs.

CONCLUSION

Our study sought to encompass a pan-Canadian
perspective, with interviews with participants
from four major provinces—British Columbia,
Alberta, Ontario, and Quebec—conducted in
English and French per participant preference.
This study illustrates the unmet need in Canada
for treatments with an improved tolerability
profile that mitigate the initial obstacle and
ongoing impact of persistent GI-related adverse
events on patients’ lives. New medications, like
DRF, can provide novel treatment for RRMS
while reducing the gastrointestinal distress that
both patients and HCPs reported as a significant
burden and factor in medication nonadherence.
This is particularly important given that a
recent systematic review and meta-analysis
indicated that one in five MS patients fail to
adhere to daily oral DMTs and about one in four
stops using a prescribed daily oral treatment
within 1 year [33]. In alignment with emerging
guidance [16–20], this qualitative research helps
define and understand the patient disease
experience, specifically around GI-related
symptomatic AEs and tolerability, from the
patient perspective, an understanding that can
inform efforts in clinical practice to ensure that
treatment needs are being met. Furthermore, it
supports the content validity of the tools used
to measure GI-related AEs in clinical trials and
informs how the scores generated by these tools
can be interpreted.
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