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Abstract

Background The current standard of care for multiple myeloma requires several regimens of treatment, with patients expe-
riencing high symptom burden and side effects, which negatively impact health-related quality of life (HRQoL). Thus, it is
crucial to understand patient perceptions of multiple myeloma and how patients value different treatment options.
Objective The purpose of this study was to conduct an exploratory investigation into concepts that could form attributes that
influence treatment choices for patients with multiple myeloma and to identify trade-offs that patients are willing to make
between treatment attributes.

Methods In total, 30 patients with newly diagnosed or relapsed/refractory multiple myeloma from the UK, France, and
Germany participated in semistructured interviews talking about their disease experience and symptoms, treatment benefits,
treatment burden, perceived side effects, and benefit/risk trade-offs in treatment. The interview audio recordings were tran-
scribed and analyzed using content analysis to identify treatment and disease aspects relevant to patients.

Results Symptoms of fatigue and bone pain and treatment side effects of peripheral neuropathy, diarrhea, and constipation
were cited by patients as the most disruptive to their HRQoL. Treatment duration was reported most frequently as a major
treatment burden, and patients emphasized the importance of increased life expectancy as a treatment benefit. All patients
showed good understanding of benefit/risk trade-offs in treatment, and some patients expressed a preference for more con-
venient modes of treatment administration.

Conclusions Qualitative interviews identified key aspects of multiple myeloma treatment that are most important to patients.
These findings will inform a wider patient-preferences study, which could improve treatment choice and HRQoL for patients
with multiple myeloma.
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symptom burden, treatment duration, and side effects,

This article is part of the topical collection “Formative qualitative
evidence for health preference and outcomes research”.

04 Jianming He that patients may consider when choosing between dif-
Jjhe2@its.jnj.com ferent treatment options.

L' Janssen Global Services, LLC, 700 US 202, Raritan, These findings will be used to inform a discrete-choice
NJ 08869, USA experiment that will yield quantitative data regarding

2 Evidera, London, UK treatment preferences in patients with multiple myeloma.

Janssen-Cilag GmbH, Neuss, Germany
4 Janssen-Cilag Ltd, High Wycombe, UK

Department of Epidemiology, University Medical
Center Groningen, University of Groningen, Groningen,
The Netherlands

A\ Adis


http://orcid.org/0000-0002-5015-3713
http://crossmark.crossref.org/dialog/?doi=10.1007/s40271-021-00501-7&domain=pdf

614

J.Heetal.

1 Introduction

Multiple myeloma (MM) is the second most common
hematological cancer and is characterized by high levels
of mortality [1-4]. Despite recent treatment advances,
MM remains incurable [1-3, 5-8] and becomes harder to
treat over time [2, 3, 8]. Development of new treatment
options, particularly those that can be tolerated over the
long term, is an ongoing priority. The current standard of
care requires multiple treatment regimens; with chronic
treatment, patients experience cumulative toxicities and
high symptom burden, including bone pain, fatigue, and
peripheral neuropathy [1, 2, 4, 5, 7, 9]. Little is known
about how patients weigh the benefits and risks of a treat-
ment and which aspects are important to them [10]. Long-
term struggles in coping with symptoms, and difficulties in
managing treatment, lead to a substantial negative impact
on patients’ health-related quality of life (HRQoL) [2, 4,
8, 9]. Studies in European populations report significantly
lower scores on several aspects of HRQoL, including
increased pain and fatigue and reduced physical and social
functioning, compared with an age- and sex-matched pop-
ulation [11, 12]. In addition, patients with MM also report
significant levels of anxiety, depression, and psychosocial
stress [13].

Given the difficulties of MM management and treat-
ment, it is crucial to understand how patients value differ-
ent treatment options. Recent MM research has started to
focus on patient HRQoL and attitudes toward treatment
regimens [4, 5, 10]. However, current information about
the preferences of patients with MM is limited. To date,
little attention has been given to the disease experiences
or treatment preferences of patients with MM or how those
preferences are shaped [3]. There is a paucity of research
on treatment preferences of patients with newly diagnosed
MM (NDMM) [3, 14].

In recent years, health regulatory authorities have stressed
the importance of incorporating patients’ perspectives in the
development of new treatments [15, 16]. Discrete-choice
experiments (DCEs) are one type of preference-elicitation
method that can be used to assess the relative value of indi-
vidual features that may differ between treatment options.
DCEs ask participants to choose between multiple-choice
alternatives described in terms of attributes that vary
between the choice tasks. DCEs are used in health econom-
ics to assess the treatment attributes that matter to patients
and how much of one attribute respondents are willing to
give up to gain more (or less) of another attribute. Policy
makers have shown increased interest in using DCEs for
treatment decision-making [17, 18].

The purpose of this study was to conduct an exploratory
investigation into concepts that could form attributes that
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influence treatment choices for patients with MM. In addi-
tion, we examined whether patients are willing to trade-off
benefits and risks for more convenient modes of adminis-
tration. This study comprises part one of a two-part study
to elicit patients’ benefit/risk trade-offs on key efficacy and
safety outcomes of MM treatments. The first part included
a literature review followed by a qualitative interview,
designed to inform instrument development, and will end
in the second part, the DCE, which is currently underway.
Results from the qualitative interviews are presented here
and are crucial to establishing a quantitative methodology
for measurement of the treatment preferences of patients
with MM.

2 Methods
2.1 Literature Review

A targeted literature review (electronic supplementary mate-
rial [ESM]-1) was conducted to develop an extensive list of
attributes relevant to the benefits and risks of MM treatment
to inform the conceptual development of an interview guide
and vignettes (Fig. 1). Attributes within each of the follow-
ing categories were considered for inclusion in the quali-
tative interviews: clinical benefit, HRQoL, adverse events
(AEs), and convenience.

References identified:
Quantitative, n =4
Qualitative, n = 60

Total: 64

References excluded?:
Quantitative: n =0
Qualitative: n = 48

References screened:
n=64

Total: n =48

Full-text articles

(" Fulltext articles ) excluded®:
assessed Quantitative: n=0
for eligibility: Qualitative: n=5
\ n=16 )
l Total: n=5

(" Included published studies )

N=11
+ 2 hand-searched articles

( cuded | [ Eigiiity | [ Screening ] [(identification

\_ TOTAL: N=13 )

Fig. 1 Literature review PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) flowchart. *References were
excluded for the following reasons: study population not relevant
(n=12), study design not relevant (n=33), and outcome not relevant
(n=3). ®Studies were excluded if study design was not relevant
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2.2 Study Population

Eligible patients were aged > 18 years, resided in the UK,
France, or Germany, and had a physician-confirmed MM
diagnosis. Participants included patients with transplant-
ineligible (TIE) NDMM, transplant-eligible (TE) NDMM,
or relapsed/refractory MM (RRMM). Those with primary
amyloid light chain amyloidosis, monoclonal gammopa-
thy of undetermined significance, or smoldering MM were
excluded from the study.

As the study was qualitative, the sample size estimation
was based on a purposive sampling approach. We sought
to gain rich qualitative data in a diverse sample of patients
with NDMM and RRMM from three countries, requiring
a smaller sample size than found in quantitative research.
The sample size of each analysis group (n=10) was fixed
in advance to ensure saturation of concepts within analysis
groups while considering a feasible sample size in the target
population [19, 20]. We identified a priori that we would
review the first five interviews in the first round of analysis,
allowing us to include additional probes or modify the guide
as needed; the second round of interviews allowed for an
additional 20 interviews to reach saturation. This method
aligned with recommendations for qualitative research [19].

2.3 Recruitment Procedures

To ensure a diverse sample, patients were recruited through
varied sources, including physician referrals, patient panels,
patient associations and advocacy groups, and social media.
Standardized study invitations informed potentially eligi-
ble patients about the purpose of the research, the length of
the interviews (approximately 60 min), and their remunera-
tion for participation. Once potential participants expressed
interest in the study, participant eligibility was verified via
telephone using a screening script. The screening script and
emails to patients were worded generically to prevent biases
in responsiveness. During screening, recruiters explained the
rationale of the study. Relationships between some partici-
pants and recruiters existed in cases where they were mem-
bers of recruiter patient panels. Beyond this, no relationships
were established prior to study commencement (i.e., invita-
tion, screening, scheduling). To verify the MM diagnosis, all
participants who passed prescreening verbally consented to
provide a proof of diagnosis form signed by a healthcare pro-
vider. This form included questions on classification of MM,
eligibility for transplant, current treatment and treatment
history, and Eastern Cooperative Oncology Group (ECOG)
performance status. Eligible participants were scheduled for
a one-time 60-minute telephone interview.

Participants provided informed consent prior to
taking part in the study. The study protocol and the
informed consent forms received ethical approval from a

central institutional review board. The original approval was
received on 5 March 2019 (approval number 18200).

2.4 Interviews

Qualitative interviews were conducted with 30 patients in
two rounds via telephone using a semistructured interview
guide developed from a targeted literature review and a
conceptual framework [2]. Five patients were interviewed
in the first round; the interview guide was then revised
based on the feedback obtained from these patients. This
revised interview guide was used for the second round of
interviews. The first half of the interview guide included
open questions related to the patients’ experiences with MM
to identify any new themes/concepts, whereas the second
half of the interview guide included semistructured ques-
tions related to treatment experiences based on the literature
review and questions related to risk/benefits of treatments
from the vignettes. Interviews were audio recorded. Partici-
pants reviewed two different hypothetical vignettes to dis-
cuss how they would choose between different treatment
options. Additional information on interviews and vignettes
presented to patients are included in ESM-2.

2.5 Data Analysis

Audio recordings from interviews were transcribed and
reviewed for quality assurance. Interviews in French and
German were translated into English before analysis.

Concepts were coded using the ATLAS.ti 8.0 [21]. Two
Evidera researchers, AD and HC, used content analysis
methods to identify passages of text in the transcripts for
themes at the explicit or surface-level meaning [22]. Quotes
that illustrated the words and phrases used by the study par-
ticipants when explaining these concepts were coded using
a coding dictionary and grouped into key themes. The cod-
ing dictionary was developed based both on the interview
guide and on a conceptual framework developed by Baz
et al. [2]. It was updated iteratively to reflect themes emerg-
ing throughout the analysis. Consistency of concepts elicited
were documented through a “saturation grid” to identify the
(non-)emergence of new themes. The point of saturation was
assessed with support from the data that no substantially
new information was emerging with additional interviews [2,
19, 23] (the symptoms saturation grid is provided in ESM-
3). Descriptive analyses were conducted in R 3.6.1 software
to explore the frequency of concepts related to symptoms,
benefits, and side effects as well as patterns between sub-
groups. Demographic and clinical data were analyzed with
descriptive statistics using StataMP® version 15.0 or higher.
Results were reported for all participants and for the partici-
pant subgroups (TE NDMM, TIE NDMM, RRMM).
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2.6 Qualitative Study Design and Reporting
Guidelines

Study design and data reporting were conducted in line with
published guidelines for reporting formative qualitative
research [20, 24, 25]. The data elements captured from the
studies followed the STROBE (STrengthening the Report-
ing of OBservational studies in Epidemiology) guidelines
for cohort and cross-sectional studies, including study type,
study characteristics, population/subpopulations of interest,
patient characteristics, and categories of outcomes reported.

3 Results
3.1 Participants

In total, 30 patients from the UK (40%; n=12), France
(26.7%; n=28), and Germany (33.3%; n=10) were inter-
viewed between June and September 2019. Patient charac-
teristics are shown in Table 1. Of the study participants,
60% (n=18) had NDMM and 40% (n=12) had RRMM.
Of the patients with NDMM, 66.7% (n=12) were TE and
33.3% (n=6) were TIE. The mean age of the patients was

Table 1 Participant characteristics

60.3 years; 50% (n=15) were male, and 80% (n=24) had
an ECOG performance status of 0 or 1, indicating minimal
physical impairment.

3.2 Symptoms

In the study interviews, patients discussed a wide range of
symptoms (Table 2). Representative quotes from patient
interviews are shown in ESM-4. The MM symptoms most
often discussed were bone pain (n=27; 90%), fatigue
(n=26; 87%), and “tingling hands or feet/restless leg”
(peripheral neuropathy; n=9; 30%). Common themes in
responses were observed among all patients, although there
were some notable differences between NDMM and RRMM
subgroups. Bone pain and fatigue were the two most com-
monly discussed symptoms. On the symptom of fatigue, one
patient with NDMM stressed,

“Fatigue. I was very, very tired. Sometimes, I sit in my
armchair for 5-10 min and have a short nap, and then
I feel better. But I am always very tired, all day long. I
can no longer work around the house as I used to, do
what I used to do — it’s ‘fatigue,’” physical, and I can
no longer do much.” (TIE NDMM, France)

Characteristics Total (N=230) NDMM—TE (n=12) NDMM—TIE (n=6) RRMM (n=12)
Male 15 (50.0) 541.7) 4 (66.7) 6 (50.0)
Age, years 60.3+10.7 56.8+12.6 67.3+6.8 60.4+9.1
Employed full or part time 8 (26.7) 541.7) 1(16.7) 2(16.7)
Country
UK 12 (40.0) 6 (50.0) 1(16.7) 541.7)
France 8 (26.7) 3(25.0) 2 (33.3) 3(25.0)
Germany 10 (33.3) 3(25.0) 3(50.0) 4 (33.3)
First line of therapy 15 (50.0) 9 (75.0) 6 (100.0) 0
ECOG performance status
0 10 (33.3) 4 (33.3) 1(16.7) 5(41.7)
1 14 (46.7) 7 (58.3) 4(66.7) 3(25.0)
>2 6 (20.0) 1(8.3) 1(16.7) 4(33.3)
Current medications
PI 20 (66.7) 7 (58.3) 5(83.3) 8 (66.7)
IMiD 17 (56.7) 7 (58.3) 2 (33.3) 8 (66.7)
Chemotherapy? 9 (30.0) 4(33.3) 4 (66.7) 1(8.3)
Steroids 21 (70.0) 7 (58.3) 6 (100.0) 8 (66.7)
CD-38 inhibitor 56.7) 2 (16.7) 0 3(25.0)
Other® 4(13.3) 1(8.3) 0 3 (25%)

Data are presented as mean + standard deviation or n (%) unless otherwise indicated

CD cluster of differentiation, ECOG Eastern Cooperative Oncology Group, I/MiD immunomodulatory drug, NDMM newly diagnosed multiple
myeloma, PI proteasome inhibitor, RRMM relapsed/refractory multiple myeloma, TFE transplant eligible, T/E transplant ineligible

“Bendamustine, cisplatin, cyclophosphamide, doxorubicin, etoposide, melphalan

YElotuzumab, panobinostat, no treatment
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Table 2 Most commonly discussed symptoms in the overall popula-
tion and by disease stage

Table 3 Most commonly discussed impacts in the overall population
and by disease stage

Symptom Total (N=30) NDMM (n=18) RRMM (n=12) Impact Total (N=30) NDMM (n=18) RRMM (n=12)
Bone pain 27 (90.0) 17 (94.0) 10 (83.0) Daily life 23 (77.0) 14 (78.0) 9 (75.0)
Fatigue/tiredness 26 (87.0) 16 (89.0) 10 (83.0) Physical activity 22 (73.0) 16 (89.0) 6 (50.0)
Tingling hands or 9 (30.0) 5(28.0) 4(33.0) Social life 19 (63.0) 10 (56.0) 9 (75.0)
feet or restless Emotional 15 (50.0) 11 (61.0) 4(33.0)
leg general
Infection 8 (27.0) 4(22.0) 4(33.0) Work 10 (33.0) 7 (39.0) 3 (25.0)
Sleepiness 4(13.0) 2(11.0) 2(17.0) Emotional anxi- 8 (27.0) 5(28.0) 3(25.0)
Constipation 4 (13.0) 3(17.0) 1(8.0) ety
Muscle cramps 3 (10.0) 2(11.0) 1(8.0) Insomnia/sleep 6 (20.0) 5(28.0) 1(8.0)
Headache 3 (10.0) 0 3(25.0) Family life 6 (20.0) 4(22.0) 2 (17.0)
Insomnia 3(10.0) 3(17.0) 0 Emotional 3(10.0) 1(6.0) 2(17.0)
depression

Data are presented as n (%). Symptoms discussed in more than one
interview; includes both spontaneous and prompted mentions; one
or more “other” symptoms (including anemia, bleeding, circulatory
issues, cognitive issues, depression, diarrhea, dizziness, fainting, hair
loss, heartburn, joint pain, lack of motivation, nausea, night sweats,
nosebleeds, one-sided weakness, osteoporosis, other bone [e.g., disso-
lution, fracture], popliteal cyst, shortness of breath, sweating, tinnitus,
weakness, uncertainty on feet, vision problems, vomiting, and weight
loss) were mentioned in 15 (50.0%) interviews

NDMM newly diagnosed multiple myeloma, RRMM relapsed/refrac-
tory multiple myeloma

Both NDMM and RRMM groups discussed bone pain
and fatigue, but greater proportions of patients with NDMM
discussed these compared with those with RRMM. Pain was
also described differently among patients. Some focused on
the location (e.g., “back pain”). The severity of pain men-
tioned ranged from “manageable” to “severe” and “unbear-
able.” One patient with NDMM commented,

“I literally was screaming in ‘pain,’; I was on my own
in the house at the time and my family were really
worried about me, but I was literally, ‘T couldn’t walk,
I was almost paralyzed,” this came on so suddenly.”
(TE NDMM, UK)

The symptom of headache was only mentioned by a small
number of patients with RRMM (n=3; 25%). In contrast,
insomnia and dizziness were only discussed by patients with
NDMM (n=3; 17%). Notably, there was overlap between
symptoms of MM and side effects from treatment(s). Some
were unsure whether peripheral neuropathy, fatigue, or
infections were due to MM or its treatment.

3.3 Impacts

Patients most often discussed the impact of MM on daily
life (n=23; 77%), a broad concept encompassing a range
of day-to-day activities, including the ability to perform
household tasks, such as cooking, cleaning, and gardening.

Data are presented as n (%). Impacts discussed in more than one
interview; includes both spontaneous and prompted mentions; one
or more “other” impacts (including cognitive issues, future planning,
impact on studies, lack of motivation, mental capacity/time manage-
ment, pain/medication, and sensitivity to foods) were mentioned in
ten (33.0%) interviews

NDMM newly diagnosed multiple myeloma, RRMM relapsed/refrac-
tory multiple myeloma

Impacts on physical activity and social life were also fre-
quently mentioned (Table 3). Responses were generally
consistent between patients with NDMM and those with
RRMM, although a greater proportion of patients with
NDMM (n=16; 89%) discussed the impact on physical
activity compared with patients with RRMM (n=6; 50%). In
addition, a greater proportion of patients with RRMM (n=09;
75%) discussed the impact of MM on social life compared
with patients with NDMM (n=10; 56%). To illustrate, one
patient commented,

“In the early days when I was sort of new out of treat-
ment or on treatment it ‘prevented me going out as
much’ because I’d be tired or I wouldn’t feel well or
the ‘taste in your mouth means you don’t want to
sort of eat or drink’ so that ... you ‘stop looking
forward to going out’ so much because you knew you
wouldn’t enjoy it.” (RRMM, UK)

Another patient commented,

“There have been cases ‘where I have had to cancel
a meeting with someone. Simply because I didn’t
want to force myself to go.” You bring sort of a bad
mood with you. You know? ‘Because you yourself
aren’t feeling so well. Not in such a good mood.’
And then you say, ‘No, don’t get mad, but today I
really don’t feel like it.” My good friends know this
and they accept it. But otherwise, it’s a little bit dif-
ficult.” (RRMM, Germany)
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3.4 Treatment Benefits

When asked to discuss which improvements they would
value most in a given treatment, the benefit most often dis-
cussed was increased life expectancy (n=26; 87%; Table 4).
Many patients referred to their desire to extend their life in
order to have more time with family (predominantly children
and grandchildren). Patients also noted remission/response
and reduced fatigue (each n=24; 80%) as valuable treatment
benefits. Among patients with NDMM, reduced fatigue was
the most often discussed treatment benefit (n=16; 89%),
whereas among patients with RRMM, increased life expec-
tancy was discussed most often (n=11; 92%). Notably, more
patients with NDMM (n=15; 83%) discussed independence
as an important treatment benefit compared with patients
with RRMM (n=6; 50%). Overall, consistent themes were
reported by patients relating to improved HRQoL. Many
patients stressed treatment benefits such as being able to
carry out “normal activities.” When asked about treatment
benefits, one patient commented,

“I don’t know, that’s really hard to say because like day
to day I'd say, ‘reducing the fatigue,” but actually it’s
more important to ‘suppress the disease as soon as
possible.” So, I'd probably say that I probably think
it’s probably ‘better to deal with the fatigue and sup-
press the disease quicker.”” (TE NDMM, UK)

3.5 Treatment Side Effects

Overall, the side effects most often discussed were periph-
eral neuropathy (n=27; 90%), diarrhea/constipation
(n=25; 83%), and cognitive impairment (n=25; 83%;
Table 5). Patients with RRMM and those with NDMM
differed slightly in their discussions of side effects, with
more patients with RRMM reporting peripheral neuropathy
(n=11;92%) and swelling of hands and feet (n=11; 92%).
Most patients with NDMM reported cognitive impairment
(n=17; 94%), followed by peripheral neuropathy (n=16;
89%).

As noted in Sect. 3.2, there was overlap between the
symptoms of MM and side effects from treatment. Notable
overlap was observed in many symptoms associated with
peripheral neuropathy (sensory, motor, autonomic). To illus-
trate, one patient commented,

“For the past four months, I’ve been undergoing chem-
otherapy. That means that ‘many symptoms have
been caused by side effects from medications.” They
cannot be solely traced to the illness, or it’s difficult
to distinguish them. During certain phases, depending
on what medications I’m taking, I have an increase in
‘muscle cramps.’ I’ve got ‘polyneuropathy with a
variety of symptoms.’” (TE NDMM, Germany)

Patients referenced the frequency or duration of symp-
toms when thinking about the acceptability of side effects.
Some patients reported a willingness to accept short-term
severe side effects from a treatment that would extend their
lifespan. The most frequently mentioned side effect was

Table 4 Most commonly

; . Treatment benefit Total (N=30) NDMM (n=18) RRMM (n=12)

discussed treatment benefits in

the overall population and by Increased life expectancy 26 (87.0) 15 (83.0) 11 (92.0)

disease stage Remission/response 24 (80.0) 14 (78.0) 10 (83.0)
Reduced fatigue 24 (80.0) 16 (89.0) 8 (67.0)
Reduced worry 22 (73.0) 13 (72.0) 9 (75.0)
Independence 21 (70.0) 15 (83.0) 6 (50.0)
Increased time to recurrence 21 (70.0) 13 (72.0) 8 (67.0)
Reduced bone pain 21 (70.0) 14 (78.0) 7 (58.0)
Time to response 20 (67.0) 12 (67.0) 8 (67.0)
Improved social life 18 (60.0) 13 (72.0) 5(42.0)
Planning for the future 18 (60.0) 11 (61.0) 7 (58.0)
Improved ability to work 12 (40.0) 9 (50.0) 3(25.0)
Health-related quality of life 10 (33.0) 5(28.0) 5(42.0)
Reduced dependence (self-care) 8 (27.0) 4(22.0) 4 (33.0)

Data are presented as n (%). Treatment benefits discussed in more than one interview; includes both spon-
taneous and prompted mentions; one or more “other” benefits (including being able to return to “normal”
life/daily activities, being drug free, cure, improved appetite, improved blood results, improved sleep, less
frequent treatment, less time in hospital, no doctors’ appointments, reduced likelihood of bone fractures,
reduced symptoms [general], and reduced weakness) were mentioned in 19 (63.0%) interviews

NDMM newly diagnosed multiple myeloma, RRMM relapsed/refractory multiple myeloma
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Table 5 Most commonly Treatment side effect Total (N=30) NDMM (n=18) RRMM (n=12)

discussed treatment side effects

in the overall population and by Peripheral neuropathy 27 (90.0) 16 (89.0) 11 (92.0)

disease stage Diarrhea/constipation 25 (83.0) 15 (83.0) 10 (83.0)
Cognitive impairment 25 (83.0) 17 (94.0) 8 (67.0)
Nausea/vomiting 23 (77.0) 15 (83.0) 8 (67.0)
Swelling of hands and feet 23 (77.0) 12 (67.0) 11 (92.0)
Risk of infection 23 (77.0) 15 (83.0) 8 (67.0)
Hematologic 18 (60.0) 12 (67.0) 6 (50.0)
Fatigue 17 (5§7.0) 12 (67.0) 5(42.0)
Kidney infection 3(10.0) 2(11.0) 1(8.0)
Fevers/infections 2 (7.0) 1(6.0) 1(8.0)

Data are presented as n (%). Treatment side effects discussed in more than one interview; includes both
spontaneous and prompted mentions; one or more “other” side effects (including amyloid lumps, back
pain, breathlessness, cramps, depression, diabetic ketoacidosis, dizziness, dry skin, deep venous thrombo-
sis, fatigue, fractures, hair loss, headache, hearing loss, heart problems, heartburn, insomnia, leg pain, men-
opause, mouth ulcers, mucosal dryness, night sweats, organ damage, rashes, reduced strength, secondary
cancers, sense of taste, sweats, tinnitus, vertigo, vision problems, weight gain, weight loss) were mentioned

in 28 (93.0%) interviews

NDMM newly diagnosed multiple myeloma, RRMM relapsed/refractory multiple myeloma

cognitive impairment for patients with NDMM (n=17;
94%) and peripheral neuropathy for patients with RRMM
(n=11; 92%). Notably, patient understanding of the phrase
“toxicity” was mixed, and participants’ responses to probing
on their understanding of toxicity versus side effects often
did not elicit a clear definition.

3.6 Treatment Burden

Regardless of disease stage, the treatment burden most
often discussed was the duration of individual treatment
administrations, including the length of time required to
travel to receive treatments and the length of time required
for intravenous infusions. In total, 83% (n=15) of patients
with NDMM and 75% (n=9) of those with RRMM men-
tioned treatment duration during their interviews (Table 6).
Patients also emphasized the long distances between their
homes and the local hospital, as well as the time required
to travel to and from the hospital for treatment. This burden
led many patients to prefer home-administered therapies to
those administered in a hospital.

“It’s a bit burdensome in the long term as it’s supposed
to be twice a week, and ‘it requires going to the hos-
pital twice a week,’ so it feels like we’re living with
HCPs [healthcare professionals] on a daily basis. ‘It’s
a bit burdensome.”” (RRMM, France)

Patients with RRMM and those with NDMM did not
greatly differ in their discussion of treatment burdens.
The most notable differences were found among patients

Table 6 Most commonly discussed treatment burdens in the overall
population and by disease stage

Treatment burden Total (N=30) NDMM (n=18) RRMM (n=12)

Treatment dura- 24 (80.0) 15 (83.0) 9 (75.0)
tion

Location/travel 22 (73.0) 14 (78.0) 8 (67.0)

Intravenous 13 (43.0) 8 (44.0) 5 (42.0)
injection

Subcutaneous 6 (20.0) 6(33.0) 0
injection

Other side effect 6 (20.0) 4(22.0) 2(17.0)

Monitoring 3(10.0) 3(17.0) 0

Oral administra- 2 (7.0) 1(6.0) 1(8.0)

tion

Data are presented as n (%). Treatment burdens mentioned in one or
more interview; includes both spontaneous and prompted mentions;
“other” treatment burdens (including dependency on medication and
organization required to take medications) were mentioned in four
(13.0%) interviews

NDMM newly diagnosed multiple myeloma, RRMM relapsed/refrac-
tory multiple myeloma

with NDMM, who reported subcutaneous injection (n =6;
33%) and monitoring (n=3; 17%) as burdens, whereas
no patients with RRMM reported these burdens. Patients’
opinions on where to have the treatment administered
were divided. Some felt that hospital-based treatments
were associated with a higher risk of infections, and oth-
ers reported feeling more comfortable receiving treatment
in a hospital setting in case anything should go wrong.
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3.7 Vignettes

Overall, patients demonstrated a good level of understand-
ing of the information provided in the vignettes. Patients
understood what treatment benefits, such as increased life
expectancy and remission, would mean. All understood
the risk data shown to them and seemed comfortable with
interpreting risk as a percentage. However, patients reported
that further details regarding side effects would have been
beneficial to better inform their decision regarding treat-
ment. Patients also mentioned the need to clarify details
regarding treatment administration and information on the
schedule associated with the appointments. Some patients
expressed uncertainty about the appointment time for sub-
cutaneous injections, suggesting this was longer than they
might expect. Overall feedback was that patients would pre-
fer injections over infusions (vignette B), although, when
probed, they reported that they would be willing to accept
whichever treatment was available at the time.

Patients expressed a willingness to accept severe or mild
to moderate treatment risks at different thresholds. Not all
patients provided comments on threshold levels because of
limited time in the interviews and the fact that the question
was only probed after the second round of interviews. In
total, 70% (n=21) of patients commented on how willing
they would be to accept a treatment with potentially severe
AEs. Only four patients (three with NDMM, one with
RRMM) were willing to accept a treatment with a>40% risk
of severe AEs. Eight patients were willing to accept a treat-
ment with a 30—-40% risk of severe AEs, and nine were will-
ing to accept a treatment with a<30% risk of severe AEs. A
total of 60% (n=18) of patients commented on how willing
they would be to accept a treatment with mild to moder-
ate AEs. Of these, only five patients (four with NDMM,
one with RRMM) were willing to accept a treatment with
a>75% risk of mild to moderate AEs. Eight patients (five
with NDMM, three with RRMM) were willing to accept a
treatment with a 75% risk of mild to moderate AEs, whereas
another five (one with NDMM, four with RRMM) were only
willing to accept a treatment with a <75% risk of mild to
moderate AEs.

4 Discussion

With increasing treatment options available and various
complexities involved, it is crucial to understand patient
preferences in the decision-making process to provide the
best possible treatment for patients with MM. This study
focused on the experiences of a diverse group of patients
with NDMM and RRMM from the UK, France, and Ger-
many, providing insights into the symptoms and impacts
of MM. In addition, this study highlighted the treatment
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benefits, side effects, and treatment burdens that matter most
to patients.

Patients in this study discussed a variety of symptoms
and treatment side effects that impacted their daily lives,
emotional health, physical activities, and social lives and
diminished their HRQoL (Fig. 1 in ESM-1; ESM-3). The
results presented here add to the existing literature on patient
experiences with MM and preferences for MM treatment.
Additionally, new insights about patients’ concerns related
to “chemotherapy brain” were identified that were more
prominent in patients with RRMM. Other newly identi-
fied themes included burden of traveling for treatment and
overlap between AEs and symptoms such as peripheral
neuropathy, where patients were unsure whether they were
experiencing disease symptoms or treatment-related AEs. In
agreement with previous studies on treatment preferences in
patients with MM [3, 10], participants prioritized increased
life expectancy as a treatment benefit of utmost importance.
As in previous studies, patients reported high symptom bur-
den, including symptoms associated with HRQoL [1, 2, 4, 5,
7, 9]. In agreement with another qualitative study on treat-
ment preferences in MM [3], symptoms such as fatigue and
bone pain, and side effects such as gastrointestinal symp-
toms and peripheral neuropathy, were the most frequently
discussed by patients as significantly disruptive to HRQoL.
In both the present study and in Parsons et al. [3], patients
stressed the value of improved quality of life overall and
being able to carry out normal daily activities as a result of
treatment. In contrast to Parsons et al. [3], patients with MM
in our study did not discuss the financial impact of treatment
as a major burden. This was likely because of the prevalence
of national medical coverage in the countries in which our
patient interviews were conducted.

Existing research on patient preferences in MM has
focused on RRMM populations [3, 10]; our study included
patients with NDMM as well as those with RRMM. By
including patients from different disease settings, we were
able to identify key similarities and differences between
patients with NDMM and those with RRMM in our analy-
sis. For symptoms, all patient subgroups reported fatigue,
bone pain, and peripheral neuropathy; however, patients
with NDMM frequently mentioned bone pain and fatigue,
whereas patients with RRMM most commonly discussed
peripheral neuropathy and infections, which can be asso-
ciated with the safety profiles of certain MM regimens.
Although side effects such as peripheral neuropathy and gas-
trointestinal issues were a common concern in all subgroups,
cognitive burden appeared to be more of a concern for newly
diagnosed patients. When considering the length of duration
and treatment procedures, patients with NDMM commented
that they preferred subcutaneous injection over infusion to
a greater extent than patients with RRMM. In addition,
increased life expectancy was discussed as an important
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treatment benefit for all participants. Newly diagnosed
patients tended to mention reduced fatigue and independ-
ence more often than patients with RRMM. A recent analy-
sis of different stages of MM reported that HRQoL seemed
to improve over time in MM, with patients with RRMM
showing better global health status and better emotional,
physical, and role functioning than those newly diagnosed,
which suggests patients may learn to cope with the disease
over time [6]. The authors suggested one possible explana-
tion might be a shift in patients” HRQoL expectations as the
disease progresses. Along these lines, our results indicate
that patients with NDMM may be more burdened by certain
symptoms, such as pain and fatigue, and side effects such
as cognitive burden, than those with RRMM. In addition,
patients with NDMM may value convenience of administra-
tion to a greater extent than those with RRMM when choos-
ing MM treatments. Notably, some regional differences in
views about treatment burden and benefit were observed,
although conclusions about such differences are limited by
small sample sizes.

In a recent study assessing patient preferences for RRMM
therapies, patients facing trade-offs were willing to accept a
higher AE rate or shorter progression-free time to get an oral
treatment over other modes of administration [26]. Similarly,
our qualitative analysis offers valuable patient feedback on
the maximum acceptable risk levels for mild to moderate
and severe side effects of both NDMM and RRMM treat-
ments. Thus, this qualitative study is a crucial step toward
a larger endeavor to establish quantitative methods to elicit
patients’ benefit/risk trade-offs on key efficacy and safety
outcomes of MM treatments. Results from this qualitative
part of the study were used to identify attributes for use in
the quantitative part (a DCE), which is currently in progress.
Concepts raised as particularly important or bothersome to
patients were considered for inclusion as attributes along-
side other criteria. An important lesson learned from this
study was that severity of fatigue and pain, in addition to
frequency, significantly impacts patient HRQoL. This find-
ing may provide insights for future MM patient-reported
outcome instrument enhancement.

In addition to informing attribute selection, qualitative
insights from the interviews were used to inform attrib-
ute descriptions and levels to ensure the language used in
future work is most relevant to patients. Results from this
study showed patients demonstrated no difficulty in under-
standing the vignettes or the risk-threshold levels pre-
sented; however, when probed on terms such as “toxicity”
and “depth of response,” patients’ level of understanding
of the terminology varied. The importance of using plain
language in patient communication and education is well-
established [27, 28], and future studies should utilize plain
language terms when developing attribute levels for ease of
understanding.

As this study was exploratory in nature, it had certain
limitations. A qualitative study design was chosen to serve
the study’s primary purpose of understanding and confirm-
ing the patient experience of MM. In addition, the qualita-
tive design functions as an inductive approach to inform
later aspects of the research, which will utilize quantitative
methods. Sample sizes were small but were purposive and
limited to specific subgroups of patients with MM. Patients
were recruited through varied sources to ensure a diverse
sample, although patients recruited through these methods
may differ from the general MM population.

5 Conclusions

The qualitative interviews in this study identified aspects of
MM and its treatment that are most important to patients in
the UK, France, and Germany. Patients stressed the symp-
toms of fatigue and bone pain and the treatment side effects
of peripheral neuropathy, diarrhea, and constipation as the
most disruptive to HRQoL. In addition, treatment dura-
tion was cited most frequently as a major treatment burden.
Finally, patients emphasized the importance of the treat-
ment benefit of increased life expectancy in their interviews.
These findings will inform future research to identify and
characterize patient treatment preferences, which could
potentially impact treatment choice and improve HRQoL
for patients with NDMM and RRMM.
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