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Abstract

Objectives This observational study identified attributes of patient-reported satisfaction with therapy for multiple myeloma
(MM), described the treatment-related time burden and indirect costs, and investigated the effect of administration route (oral
vs. injectable) on these outcomes among patients with newly diagnosed MM (NDMM) and among caregivers.

Methods Patients residing in the USA with a self-reported diagnosis of NDMM were recruited from PatientsLikeMe,
MyelomaCrowd, and Facebook (16 December 2016 and 6 July 2017) to complete an electronic survey including questions
on treatment experience, economic burden, and standardized patient-reported outcome measures, including the Treatment
Satisfaction Questionnaire for Medication with three domains (global satisfaction, effectiveness, and convenience) and the
Work Productivity and Activity Impairment Questionnaire. Univariate and multivariate analyses identified predictors of
patient-perceived treatment satisfaction.

Results Among 188 patients, worse Eastern Cooperative Oncology Group performance status (ECOG PS) was correlated
with lower patient-perceived effectiveness and convenience of their current treatment. White race and oral administration
route were independently correlated with higher patient-perceived convenience of treatment. Injectable therapy use was
associated with a trend towards increased activity impairment (43 vs. 34%; p =0.05) and significantly higher time burden of
treatment administration, with threefold higher adjusted indirect costs of MM therapy compared with solely orally admin-
istered therapies (monthly mean $US482 vs. 153; 2016 values; p <0.0001).

Conclusions Factors associated with patient-perceived satisfaction with NDMM treatment—ECOG PS, race, administra-
tion route—warrant increased attention in shared treatment decision making to help identify patient needs and improve the
patient’s treatment experience. The use of orally administered therapies could improve patients’ activity impairment and
reduce the time burden associated with therapy.

1 Introduction

Pronabesh DasMahapatra is affiliated with PatientsLikeMe at time Multiple myeloma (MM) is a progressive haematologic
of study. malignancy. In the USA, in the last decade, the incidence of
Electronic supplementary material The online version of this newly diagnosed MM h.as risen by appfOleately 0.9% e.ach
article (https://doi.org/10.1007/s41669-019-00184-9) contains year [1]. In 2018, an estimated 30,770 Americans were diag-
supplementary material, which is available to authorized users. nosed with MM, which accounts for 1.8% of all new cancer

cases in the USA and 2.1% of all cancer deaths [1]. With the
development of novel therapies and a better understanding
of the biology of MM, mortality from MM has decreased

>4 Dorothy Romanus
Dorothy.Romanus @takeda.com

' US Oncology/Rocky Mountain Cancer Centers, Denver, CO, by approximately 0.5% each year from 2006 through 2015
USA in the USA, and more patients are achieving lasting remis-
2 Millennium Pharmaceuticals, Inc., a wholly owned sion [1-3].
subsidiary of Takeda Pharmaceutical Company Limited, 40 Management of newly diagnosed MM (NDMM) is chal-
Landsdowne Street, Cambridge, MA 02139, USA lenging, given the heterogeneity of the disease and the
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Key Points for Decision Makers

This study suggests that attributes such as better Eastern
Cooperative Oncology Group performance status and
oral treatment administration route lead to higher patient
perceptions of satisfaction with treatment for newly diag-
nosed multiple myeloma (NDMM), whereas non-White
patients report lower satisfaction.

Oral administration route was also associated with less
time spent receiving treatment, lower activity impair-
ment, and reduced economic burden for patients.

Increased attention to these factors in shared treatment
decision making is warranted to help identify individual
patient needs, preferences, and expectations for NDMM
treatments.

frontline induction therapy, followed by high-dose chem-
otherapy and autologous stem cell transplant in eligible
patients, and maintenance therapy to prevent relapse and
prolong remission through continued treatment. Options
for therapy include combinations of proteasome inhibitors
(bortezomib, carfilzomib, ixazomib), immunomodulatory
drugs (lenalidomide, thalidomide, pomalidomide), mono-
clonal antibodies (daratumumab, elotuzumab), alkylating
agents, and steroids combined as doublets and triplets [4].
Choice of initial combination therapy can be influenced by
prognostic factors following evaluation of the biological
subtype of disease, patient-related factors such as impaired
performance status (PS), living/working situation, comor-
bidities (as patients are usually elderly and frail), and treat-
ment side effects.

Currently, the number of clinical trials in NDMM directly
demonstrating the superiority of one regimen over another
in terms of patient quality of life is limited. Clinical efficacy,
toxicity, and quality of life notwithstanding, additional fac-
tors must also be considered when determining the specific
course of treatment at the individual patient level. In particu-
lar, patient satisfaction, a patient-reported outcome (PRO)
that provides insights into the patient’s perspective on their
current treatment experience, may be useful for differentiat-
ing among alternative treatments [5].

Studies in patients with various malignancies indicate
that PROs reflect a patient’s treatment experience, which
is influenced by route of treatment administration (oral vs.
parenteral), costs, time burden, convenience, and impact
of therapy on quality of life [6-9]. A recent review of the
administration preferences of patients with cancer, specifi-
cally between oral and intravenous treatment, as well as the
factors contributing to preference, demonstrated that patients
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with cancer preferred oral treatment over intravenous
administration of therapy because of convenience, percep-
tion of efficacy, and past experience [7]. Generally, patients
with cancer were unwilling to accept reduced efficacy or
increased toxicity in favour of other treatment attributes,
such as convenience [7]. However, in the breast cancer set-
ting, where anticancer therapy is dominated by intravenous
chemotherapy, patients showed a high acceptance of oral
anticancer therapy and were willing to tolerate an increased
risk of certain side effects in exchange for an oral regimen
[10-12].

Patient satisfaction with treatment is associated with
adherence to therapy, willingness to continue treatment, pre-
ventive care, healthcare resource use, care delivery, objec-
tive measures of health outcomes, and safety of therapy
across a wide range of disease areas, patient populations,
and outcome measures [13—16]. Therefore, the patient expe-
rience is increasingly used as a criterion to evaluate quality
in healthcare [13].

Published studies reporting on the determinants of patient
satisfaction specific to NDMM therapy are lacking. The
objectives of the current observational study were to iden-
tify factors associated with patient-reported satisfaction with
MM therapy, describe the treatment-related time burden and
indirect costs, and investigate the effect of administration
route (oral vs. injectable) on patient-reported satisfaction
with treatment and time and financial burden among patients
with NDMM and their caregivers. An improved understand-
ing of the experiences of patients with NDMM may help
facilitate individualized treatment decision making for such
patients.

2 Patients and Methods
2.1 Study Design and Participants

In this cross-sectional study conducted between 16 Decem-
ber 2016 and 6 July 2017, patients with a self-reported
diagnosis of NDMM completed a self-administered elec-
tronic survey (see the Electronic Supplementary Material
[ESM]) investigating their treatment experience and burden
of illness. Patients were recruited from the research-ready
community of PatientsLikeMe (PLM; www.patientslikeme.
com), the patient advocacy group MyelomaCrowd, and posts
distributed via the Takeda Oncology Facebook page. Inter-
ested patients received a link to the survey via email, private
message, or social media.

Patients were eligible to participate in this study if they
were aged > 18 years, residing in the USA, and currently
receiving treatment for NDMM. Patients were classified as
having NDMM if they reported never changing their treat-
ment due to disease progression or recurrence. Patients
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were excluded if they had concomitant amyloidosis or had
been diagnosed with and treated for other cancers in the
past 5 years. The study received ethical approval from the
New England Institutional Review Board. Patients pro-
vided informed consent electronically before completing
the survey. Respondents were not remunerated for their
participation.

2.2 Patient-Reported Measures

The patient self-reported survey recorded eligibility criteria,
demographic characteristics, treatment background and sat-
isfaction, patient and caregiver time burden associated with
MM therapy, and patient work and activity impairment. The
survey included the following PRO measures: Treatment
Satisfaction Questionnaire for Medication (TSQM-9) [17],
an adapted patient-reported version of the Eastern Coopera-
tive Oncology Group performance status (ECOG PS) [18],
and the Work Productivity and Activity Impairment Ques-
tionnaire: Specific Health Problem V2.0 (WPAIL:SHP) [19].

The TSQM-9 is a generic measure that assesses treatment
satisfaction with medication [17, 20]. The TSQM-9 includes
nine items scored on a 5- or 7-point Likert-type scale that
cover three domains (global satisfaction, effectiveness, and
convenience) corresponding to distinct aspects related to
patient satisfaction with their treatment during the previous
2-3 weeks. Scores range from 0 to 100, and higher scores
on the TSQM-9 domains indicate higher global satisfaction,
better perceived effectiveness, and better convenience [17].

The adapted patient-reported version of the ECOG PS
consists of a single item evaluating the current PS of oncol-
ogy patients [18]. ECOG PS is widely used to quantify
functional status and determine prognosis in oncology [21].
ECOG PS describes functional impairment at the patient
level, a patient’s ability to participate in self-care and daily
activities, and their physical ability. The single item is a
question that includes five numerical responses scored on
a scale ranging from 0 to 4, with 0 denoting fully active
without restriction and 4 defined as completely disabled and
unable to carry out any self-care. In general, an ECOG < 3
indicates predominantly good PS [18].

The WPAIL:SHP measures absenteeism (work time
missed), presenteeism (impairment at work), work produc-
tivity loss (absenteeism plus presenteeism), and activity
impairment and was adapted specifically for MM. In the
current patient survey, the WPAI:SHP included one question
on current employment status, two questions that assessed
the number of hours missed from work due to MM, one
question on the number of hours actually worked, one ques-
tion on the impact of MM on work productivity, and one
question that assessed the impact of MM on non-work-
related daily activities. The degree to which MM affected
absenteeism, presenteeism, and work productivity loss was

measured in employed patients. The degree to which MM
affected non-work-related activities was measured in all
patients regardless of employment status. WPAIL:SHP out-
comes are expressed as impairment percentages, with higher
numbers indicating greater impairment and less productivity,
i.e. worse outcomes.

In addition to the PROs, the survey included customized
MM therapy-related time burden questions describing the
monthly number of MM-related treatment visits, the number
of visits accompanied by a caregiver, the average time to get
to the treatment visit, and the average amount of time spent
at the treatment visit.

2.3 Analysis

Continuous variables are summarized as means + standard
deviations (SDs) and medians (interquartile range), whereas
categorical measures are summarized as counts and percent-
ages. Primary outcomes of interest corresponding to each
of the three domains of the TSQM-9 and characteristics
associated with greater patient perception of global satis-
faction, treatment effectiveness, and convenience (TSQM-9
domains) were assessed in univariate models.

To identify factors independently associated with each of
the three domains of the TSQM-9, variables of interest, and
those with a p <0.1 in univariate analysis of the outcome of
interest, were assessed using general linear models with a
stepwise selection algorithm with an entry and retention p
value cut-off of 0.05 after adjusting for prior treatment his-
tory (prior treatment experience [injectable only vs. any oral
therapy exposure vs. no prior therapy], stem cell transplant
history). The following potential factors were considered
in the model selection: age (continuous), race (non-White
vs. others), ECOG PS (0-1 vs.>2), number of agents in
current therapy (1 vs. 2 vs.>3), current treatment admin-
istration mode (oral [oral] vs. injectable with or without
oral [injectable]), and monthly patient time spent receiving
therapy (travel and doctor’s visit time). Interactions between
current treatment administration mode and monthly patient
time spent receiving therapy and between number of agents
and administration mode in current therapy were tested for
each outcome but were not significant.

The effect sizes on the TSQM-9 domain are calculated
using Cohen’s f* [22]. The global effect size is defined as
the ratio between the proportion of variation in dependent
variables explained by the independent variables and the
unexplained variation. In addition, a variation of Cohen’s
was used to measure the local effect size of each individual
independent variable in the multivariate analysis, which
reflects the variance uniquely explained by the variable of
interest while accounting for other variables. According
to Cohen’s guideline, the thresholds for defining a small,
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medium, and large effect size are f£>0.02, £#>0.15, and
£ >0.35, respectively.

Time burden was calculated based on responses to MM
therapy-related time burden questions in the patient self-
reported survey. Average travel time burden per month was
defined as the number of doctor’s visits per month multi-
plied by the average time for round-trip travel. Average time
spent at a doctor’s visit per month was defined as the num-
ber of doctor’s visits per month multiplied by the average
time spent at the visit(s). The total time burden placed on
patients as a result of monthly doctor’s visits was defined
as the sum of the average travel time per month and the
average time spent at the doctor’s visit per month. The total
time burden placed on caregivers as a result of monthly
doctor’s visits was defined as the number of doctor’s visits
accompanied by caregivers multiplied by the average time
for round-trip travel plus average time spent at the doctor’s
visit. The value of patient time was applied to all patients
regardless of employment type. Data pertaining to caregiv-
ers were obtained indirectly from patient reports. Monthly
estimates of indirect treatment-related costs were obtained
from publicly available data sources (Table 1) and combined
with survey responses to determine the economic burden.
Resource utilization and economic burden of illness out-
comes were compared between patients currently receiving
oral versus injectable therapy.

Monthly costs and time burden were compared by fitting
generalized linear models (GLMs) with gamma distribution
and a log link (with an addition of a small constant [+ 1] to
every observation to account for zero values), and GLM with
a Poisson distribution and a log link were used for compari-
son of number of doctor’s visits per month. Patient work and
activity impairment were analysed using general linear mod-
els. Multivariate analyses to adjust for confounders between

resource utilization, costs, work/activity impairment out-
comes, and current mode of administration were adjusted
for age, ECOG PS, and prior stem cell transplant history.
As an assessment of the goodness of fit for model fitting,
we estimated ratios of scaled deviance/degrees of freedom.
A ratio value of around one indicates that the model fits the
data well. Values much larger than or smaller than one may
indicate a poor fit of the data or over-/underdispersion of the
response variable. All data analysis was conducted in SAS
Enterprise Guide 9.4 (SAS Institute Inc., Cary, NC, USA).
Unless otherwise stated, all analyses were 2-tailed with a
significance level of 0.05.

3 Results

A flow diagram showing patient selection for this study is
provided in Fig. 1. Data from 188 patients with NDMM
were included in the analyses.

3.1 Baseline Characteristics

The demographic characteristics of the included patients are
summarized in Table 2. The mean age was 61 +8.92 years,
61% were female, 87% were White, and 73% had an ECOG
PS 0-1. The majority of patients were not living alone
(85%), and 50% had a college education or higher. Most
patients reported having commercial medical (46%) and
commercial pharmacy (61%) insurance coverage. One-third
of the patients were employed (31%), and as many as 22%
reported being medically unable to work. The majority of
patients were previously exposed to an orally administered
treatment (63%), and 48% had received a prior stem cell
transplant. Most patients were treated at an academic centre

Table 1 Data sources used to Economic estimates

evaluate economic impact of
multiple myeloma treatment Data

Estimated value ($US) Source

Value of patient time

Value of caregiver time

Per drive cost (self-drive)

Per drive cost (other drive)

Per travel cost (public transport)
Per travel cost (taxi/rideshare)

23.86/h BLS national average wage

all occupations (2016) [23]

NCSL state minimum wages
(2017) [24]

BLS mean home health aide
wage (2016) [25]

Cost of care survey (2016)
[26]

13.25/h (combined average of
three sources referenced)

0.17/mile IRS mileage rates (2017) [27]
0.54/mile IRS mileage rates (2017) [27]
2.13/trip APTA (2016) [28]

2.41/mile TaxiFareFinder (2017) [29]

2.89 (base fare)

APTA American Public Transportation Association, BLS Bureau of Labor Statistics, /RS Internal Revenue
Service, NCSL National Conference of state legislatures
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(80%). Most patients (72%) were receiving monotherapy or
a doublet regimen as their current treatment.

3.2 Predictors of Treatment Satisfaction—
Treatment Satisfaction Questionnaire
for Medication

The results of the univariate analysis and final results of
the multivariate models after adjustment for prior treatment
experience (injectable only vs. any oral therapy exposure
vs. no prior therapy) and stem cell transplant history are
summarized in Tables S1 in the ESM and Table 3, respec-
tively. In multivariate analyses, ECOG PS was the only fac-
tor associated with the patient-perceived effectiveness scale.
Patients with an ECOG PS 0-1 had a 9.8-point higher score
on the effectiveness scale than patients with an ECOG PS
>2 (Table 3; p=0.003). Similarly, ECOG PS was signifi-
cantly associated with the convenience scale; patients with
an ECOG PS 0-1 had a 7.7-point higher score on the con-
venience scale than patients with an ECOG PS >2 (Table 3;
p=0.007). Additional predictors of convenience included
race (Table 3; p=0.003) and administration route of current
treatment (Table 3; p=0.014). Non-White patients had a
12.8-point lower score on the convenience scale than oth-
ers (Table 3; p=0.002); patients receiving oral-only therapy
had a 6.8-point higher score on the convenience scale than
those receiving injectable with or without oral therapy. In
tandem, the effect size for the three predictors of the con-
venience scale was moderate (global Cohen’s f*=0.185).
Interestingly, after adjusting for prior treatment experience

Table2 Patient and treatment characteristics among patients with
newly diagnosed multiple myeloma receiving first-line therapy

Characteristic Total (N=188)
Age, years
Mean 61.3+8.92
Median (IQR) 63.0 (54.0-67.0)
<65 111 (59.0)
65-74 68 (36.2)
>75 94.8)
Sex
Female 114 (60.6)
Male 73 (38.8)
Missing 1(0.5)
Race
Non-White 18 (9.6)
White 164 (87.2)
Missing 6(3.2)
Ethnicity
Hispanic 5Q2.7
Non-Hispanic 174 (92.6)
Missing 9 (4.8)
ECOG PS
0-1 138 (73.4)
>2 50 (26.6)
Living situation
Alone 29 (15.4)
Not alone 159 (84.6)
Education status
College above 94 (50.0)
Less than college 89 (47.3)
Missing 5@2.7)
Employment status
Employed (full time/part time/self) 58 (30.9)
Unemployed (homemaker/retired) 89 (47.3)
Medically unable to work 41 (21.8)
Medical Insurance
Commercial 86 (45.7)
Medicare 43 (22.9)
Medicaid/dual® 50 (26.6)
Missing 9 (4.8)
Pharmacy insurance
Commercial 114 (60.6)
Medicare 35 (18.6)
Medicaid/dual 32 (17.0)
Missing 7(3.7)
Region
Midwest 40 (21.3)
Northeast 44 (23.4)
South 72 (38.3)
West 31 (16.5)
Missing 1(0.5)
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Table 2 (continued)

Characteristic

Total (N=188)

Prior stem-cell transplant

No 97 (51.6)

Yes 91 (48.4)
Prior treatment administration mode

Oral with or without injectable 119 (63.3)

Injectable only 19 (10.1)

None 50 (26.6)
Current treatment administration mode

All-oral treatment 93 (49.5)

Injectable with/without oral treatment 95 (50.5)
Number of agents in current therapy

1-2 135 (71.8)

>3 53 (28.2)
Treatment centre

Academic 151 (80.3)

Community 31 (16.5)

Other 6(3.2)

Data are presented as mean + standard deviation or N (%) unless oth-
erwise indicated

ECOG PS Eastern Cooperative Oncology Group performance status,
IQR interquartile range

*Medicaid/dual refers to enrolees of both Medicare and Medicaid, or
Medicare and Commercial insurance

(injectable only vs. any oral therapy) and prior history of
transplant status, the global satisfaction scale was not influ-
enced by ECOG PS, race, administration route of current
treatment, or other attributes that were tested (Table 3).

3.3 Patient Work and Activity Impairment

Table 4 summarizes patient work and activity impairment
by treatment administration route. In univariate analyses
among employed patients who responded to the WPAIL:SHP
(n=155), the mean level of impairment while working was
significantly higher in patients in the injectable group than
in the oral group (38 vs. 20%; p=0.037). After adjusting for
age, ECOG PS, and prior stem cell transplant history, the
level of impairment remained higher in the injectable group
than in the oral group, but the difference was not statistically
significant (28 vs. 22%; p=0.962). In univariate analyses
among all patients with WPAIL:SHP responses (n=155),
mean level of activity impairment was significantly higher
in the injectable group than in the oral group (47 vs. 30%;
p <0.001); after adjustment, a trend towards higher activity
impairment was observed in the injectable compared with
the oral group (43 vs. 34%; p=0.053). There were no sig-
nificant differences in work time missed and level of over-
all work impairment between the injectable group and oral
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Table 3 Predictors of treatment satisfaction — TSQM-9 scales

0.185)

Convenience® (global Cohen’s f*

0.065)

Effectiveness® (global Cohen’s /2

Global satisfaction®

Parameters

Cohen’s f*

p value

Cohen’s f* Estimate” 95% CI

p value

95% CI p value Estimate® 95% CI

Estimate®

ECOG PS

0.003 0.05 7.701 2.139-13.262 0.007 0.041

3.396-16.132

9.764

<lvs.>2

Current treatment mode

0.034

0.001

1.402-12.098

6.750

Oral vs. injectable + oral

Race

0.052

0.003

—21.064 to — 4.581

—12.822

Non-White vs. other

CI confidence interval, ECOG PS Eastern Cooperative Oncology Group performance status, 7SQM-9 Treatment Satisfaction Questionnaire for Medication

"The Global Satisfaction scale was not influenced by ECOG PS, race, route of administration of current treatment, or other attributes that were tested

#Goodness-of-fit statistics, scaled deviance/degrees of freedom: global satisfaction: 1.02; effectiveness: 1.03; convenience: 1.04

bAdjusted for prior medication route exposure (injectable only, oral + injectable, none) and prior transplant history
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groups after adjustment for age, ECOG PS, and prior stem
cell transplant history.

3.4 Patient and Caregiver Time Burden

Table 5 summarizes patient and caregiver monthly burden of
MM management by treatment administration route. After
adjusting for age, ECOG PS, and prior stem cell transplant
history, the mean number of treatment visits (3.6 vs. 1.3/
month; p <0.0001), mean time spent at treatment visits (5.4
vs. 3.3 h/month; p=0.002), and mean patient (8.8 vs. 4.8 h/
month; p=0.0002) and caregiver time burden (6.2 vs. 2.8 h/

month; p <0.0001) were significantly higher in the inject-
able group than in the oral group.

3.5 Indirect Costs of Multiple Myeloma Therapy

Figure 2 shows the unadjusted economic burden of cur-
rent MM treatment by treatment administration route.
Total mean unadjusted monthly costs ($US442 vs. 167,
2016 values; p <0.001), mean travel value total ($US73
vs. 20; p<0.001), copay for clinic visits ($US126 vs. 27;
p<0.01), and clinic visit time value for patients ($US184
vs. 91; p <0.05) were significantly higher in patients in the

Tablg4 Work and aCtiYity Characteristic Total All oral treatment group Injectable with/with-  p value®
impairment among patients out oral treatment
with newly die}gposed mu.ltiple group
myeloma receiving first-line
therapy* WPAL:SHP
% work time missed® 0.091
n included in analyses 55 29 26
Mean+SD 16.3+28.06 10.0+17.60 23.3+35.44
Median (IQR) 0.0 (0.0-20.0) 0.0 (0.0-16.7) 0.0 (0.0-30.8)
Adjusted mean? 14.34 18.45 0.653
% impairment while working® 0.037
n included in analyses 55 29 26
Mean+SD 28.2+31.10 19.7+21.29 37.7+37.45
Median (IQR) 20.0 (0.0-50.0)  10.0 (0.0-40.0) 25.0 (0.0-70.0)
Adjusted mean® 21.97 28.42 0.962
% overall work impairment® 0.078
n included in analyses 55 29 26
Mean +SD 33.5+33.46 26.0+26.65 41.9+38.52
Median (IQR) 25.0 (0.0-60.0)  20.0 (0.0-40.0) 33.8 (0.0-70.0)
Adjusted mean? 35.23 31.58 0.723
% activity impairment® < 0.001
n included in analyses 155 76 79
Mean +SD 38.8+29.37 30.1+27.06 47.1+29.27
Median (IQR) 40.0 (10.0-60.0)  30.0 (0.0-50.0) 50.0 (20.0-70.0)
Adjusted mean® 34.21 43.16 0.053

The degree to which MM affected absenteeism (work time missed), presenteeism (impairment at work),
and work productivity loss (absenteeism plus presenteeism) was measured in employed patients. The
degree to which MM affected regular activities (non-work related) was measured in all patients regardless

of employment status

IQR interquartile range, MM multiple myeloma, NDMM newly diagnosed multiple myeloma, SD standard
deviation, WPAI:SHP Work Productivity and Activity Impairment Questionnaire: Specific Health Problem

#The degree to which MM affected absenteeism (work time missed), presenteeism (impairment at work),
and work productivity loss (absenteeism plus presenteeism) was measured in employed patients. The
degree to which MM affected regular activities (non-work related) was measured in all patients regardless

of employment status

®p values for comparing original mean between oral and injectable + oral groups are obtained from Student
t test (Satterthwaite method is used if unequal variances); p values for adjusted mean are obtained from
general linear model adjusted for age, ECOG PS, and prior stem cell transplant history

“Goodness-of-fit statistics, scaled deviance/degrees of freedom: % work missed: 1.1; % impairment while
working: 1.1; % overall work impairment: 1.1; % activity impairment: 1

4Mean for oral vs. injectable + oral adjusted for age, ECOG PS, and prior stem cell transplant history
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injectable group than in the oral group. There was no sig-
nificant difference in clinic visit time value for caregivers
between groups. After adjusting for age, ECOG PS, and
prior stem cell transplant history, the mean monthly costs
in the injectable versus the oral group were $US482 versus
153 (total costs), $US130 versus 26 (doctor’s visit co-pay),
$US191 versus 88 (patient monthly time value receiving
therapy), $US92 versus 21 (caregiver monthly time value
receiving therapy), and $US80 versus 20 (total travel value;
p <0.01 for all comparisons).

4 Discussion

This is the first study to identify attributes associated with
patient-reported satisfaction with their current therapy for
NDMM. Findings showed that worse ECOG PS was inde-
pendently correlated with lower patient-perceived effective-
ness and convenience of their current treatment. Additional
predictors of higher patient-perceived convenience with
treatment included White race and oral administration route
of current therapy. We also evaluated patient work and activ-
ity impairment and patient and caregiver treatment-related

time burden and indirect costs of NDMM therapy. The use
of therapies containing an injectable agent was associated
with increased activity impairment, increased time burden,
and higher indirect costs of MM therapy for patients and car-
egivers compared with solely orally administered therapies.

This study used the TSQM-9 to investigate satisfac-
tion with current treatment in patients with NDMM. The
TSQM-9 is a general measure of patients’ satisfaction with
medication. Findings revealed that, in patients with NDMM,
ECOG PS was the most important predictor of patient-
perceived effectiveness of current treatment. Interestingly,
ECOG PS was not associated with global satisfaction with
MM treatment. Association between clinical variables and
treatment satisfaction has been reported in studies of patients
with other malignancies. In US patients with breast cancer,
physician-reported ECOG PS was associated with expecta-
tions for therapy [30]. In older and younger patients included
in the University of North Carolina Health Registry Cancer
Survivorship Cohort, better self-reported ECOG PS was
associated with higher satisfaction with care [31].

In this study, patients identifying as non-White race
reported decreased patient-perceived convenience of their
current treatment compared with White patients. Given the

Table 5 Patient and caregiver

X Variable
monthly burden of multiple

Total (N=188)

All-oral treatment Injectable with/without oral p value®

(N=93) treatment (N=95)
myeloma management by route
of administration Number of treatment visits/month® < 0.0001
Mean +SD 2.5+2.93 1.2+2.73 3.8+2.56
Median (IQR) 2.0 (1.04.0) 1.0 (0.0-1.0) 4.0 (2.0-5.0)
Adjusted mean® 1.29 3.61 < 0.0001
Average time spent at treatment visits, h/month® 0.026
Mean + SD 3.4+7.48 22+9.15 4.6+5.15
Median (IQR) 1.4 (0.1-4.0) 0.4 (0.0-2.0) 3.0 (1.0-6.0)
Adjusted mean® 3.33 5.39 0.002
Patient time burden, h/month® 0.020
Mean + SD 5.8+11.48 3.8+14.45 7.7+7.07
Median (IQR) 29(1.1-7.5) 1.4 (0.0-3.3) 5.0 (2.8-10.0)
Adjusted mean® 4.78 8.76 0.0002
Caregiver time burden, h/month® 0.173
Mean +SD 33+11.06 22+14.29 44+641
Median (IQR) 0.0 (0.0-3.4) 0.0 (0.0-0.0) 2.6 (0.0-5.7)
Adjusted mean® 2.83 6.18 < 0.0001

The value of patient time was applied to all patients regardless of employment type. All data pertaining to
caregivers were obtained indirectly from patient reports

ECOG PS Eastern Cooperative Oncology Group performance status, /QR interquartile range, SD standard

deviation

p values are for comparison between oral and injectable groups; student’s 7 test for continuous variables
and Chi-squared tests for categorical variables; the missing categories for each categorical variable are

excluded from the Chi-squared tests

®Goodness-of-fit statistics, scaled deviance/degrees of freedom: number of treatment visits: 1.95; average
time spent at treatment visits: 1.15; patient time burden, hours: 1.16; caregiver time burden: 1.19

“Mean for oral vs. injectable + oral adjusted for age, ECOG PS, and prior stem cell transplant history
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small number of patients, with 18 non-White responders
(15 identifying as African American), this finding should
be interpreted with caution; however, it is interesting, as
racial disparities in the incidence of MM and access to medi-
cal care exist. A population-based study using nine Surveil-
lance, Epidemiology, and End Results Program (SEER) reg-
istries, including 5798 African Americans and 28,939 White
patients with MM diagnosed between 1973 and 2005, and
followed through 2006, showed the incidence of MM among
African Americans was twice that among Whites [32]. The
potential racial disparity in patient satisfaction with MM
treatments identified in this study warrants further investiga-
tion of individual patient preferences in treatment selection.

Reports have shown that treatment has a substantial
impact on work productivity and functioning in patients with
MM [33]. One study in patients with MM who had received
intensive treatment showed that only 33% of patients were
employed after treatment compared with 66% before diag-
nosis [16]. In the present study, one-fifth of patients reported
inability to work for medical reasons, and injectable treat-
ment administration route was associated with a trend
towards higher activity impairment in patients with NDMM.
A regimen that included injectable therapy was correlated
with more work time missed and impairment while work-
ing, but the results did not reach statistical significance in
adjusted analyses because of the small sample sizes in the
subgroup of patients who were employed. Similar findings
were reported in a study of US patients with MM identi-
fied from the Lightspeed GMI global panel and its partners,
which showed that patients on an all-oral regimen reported
significantly lower overall work impairment than those on an
injectable regimen, primarily due to decreased impairment
while at work [34]. Future research is needed to determine

Value Caregiver

Total***

Injectable with or without oral treatment

the relationship between adherence, treatment modality, and
work/activity impairment in patients with NDMM.
Evidence suggests that patients with MM are concerned
about the personal financial impact associated with their
disease [16]. Some patients with MM report out-of-pocket
expenses amounting to 36% of their income in the first treat-
ment year [16]. Patients with MM who had received at least
3 months of treatment at a US tertiary academic medical
centre indicated that they applied for financial assistance
(36%), used their savings to pay for myeloma treatment
(46%), and borrowed money to pay for medications (21%)
[9]. In the present study, we did not evaluate the out-of-
pocket expenditures for medications, but the total monthly
costs that included travel value total, outpatient visit co-
pays, and clinic visit time value were significantly lower in
patients treated with an all-oral regimen compared with a
regimen that included injectable with or without oral ther-
apy. Consistent with these findings, another study reported
that patients with MM using an oral-only regimen reported
fewer clinic visits in the past 3 months, lower out-of-pocket
costs for these visits, and less time spent at appointments
related to MM treatments in the past month than did those
receiving an injectable regimen [34]. These findings suggest
that the personal financial needs of patients with NDMM
should be considered during treatment decision making.

4.1 Limitations

This study was associated with several limitations. First, the
sample size was small, and a potential existed for selection
bias in treatment administration to individual patients, as
treatment assignment was not randomized. Second, data
were collected through patient self-report, which may have
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been confounded by the lack of clinical validation of patient-,
disease-, and treatment-related factors and recall/confirma-
tion bias. Third, this is the first study to use the TSQM-9
scale to investigate satisfaction with current treatment for
patients with NDMM. This scale provides a general measure
of patients’ satisfaction with medication. It was previously
validated across different types of medication and diverse
patient populations, including patients with cancer; however,
it has not been validated in NDMM [20]. Fourth, the patients
included in this study may not have been representative of
the general NDMM patient population. Patients in online
communities are usually a self-selected sample of mostly
female, educated patients, and the majority of patients in
the current study were treated at an academic centre. In con-
trast to our study cohort, which included younger patients
with overrepresentation of female patients (mean + SD age
61 +8.92 years; 61% female), a real-world data analysis of
the demographic and comorbidity characteristics among a
representative sample of 8239 patients with NDMM in the
USA reported a mean + SD age of 66.2 4+ 11.3 years at diag-
nosis (51.8% female patients) [35]. Fifth, financial analy-
ses were performed for the USA, and findings may not be
generalizable to other countries. Finally, this was a cross-
sectional study reflecting the patient experience of a month
of the NDMM treatment process, which may require a longer
follow-up with a larger sample across multiple regimens to
increase the generalizability of the results [3, 36].

5 Conclusion

This study showed that a better ECOG PS was associated
with higher patient-perceived effectiveness and convenience
of their current NDMM treatment. The use of current all-
oral therapy was associated with increased patient-reported
treatment convenience. The data suggest that an oral regimen
is associated with a higher level of convenience for patients
with NDMM, decreased activity impairment, decreased time
burden, and fewer indirect costs than an injectable regimen.
The use of oral drugs among patients with NDMM could
reduce the time burden associated with their disease. This
study, albeit based on a small sample, identified a notable
racial disparity in patient satisfaction with MM treatments,
which should be evaluated in further research of individual
patient preferences in treatment selection. Findings from the
present study may better inform treatment decision making
in NDMM.
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