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Abstract 

This observational, cross-sectional, multicenter study describes the real-world utilization of health care 

services in relapsed/refractory multiple myeloma (RRMM) patients in Spain. We included data from 276 

patients collected from medical records and during a structured interview. Utilization of health care services—
mostly hospitalizations, consultations with specialists and imaging tests—was high, underscoring a significant 
economic burden for the health care system. 
Background: Most patients with multiple myeloma (MM) relapse or become refractory, resulting in high health care 

costs. However, real-world data regarding the utilization of health care services among the relapsed/refractory MM 

(RRMM) population are scarce. Methods: Observational, cross-sectional, multicenter study of the utilization of health 

care services by RRMM patients who had relapsed within the previous 6 months in Spain in a real-world setting. 
Data were collected from the clinical records and dur ing a single str uctured interview and included sociodemographic 
and clinical characteristics at last relapse, the treatment and health care services nature, and were presented using 

descriptive statistics. Results: The 276 patients enrolled (53.3% males), with a mean [SD] age of 67.4 [10.5] years, had 

experienced their most recent relapse a median (IQR) of 1.61 (0.74, 3.14) months before entering the study. Patients 
lived a median (IQR) of 9.0 (3.0, 30.0) km away from the hospital and visited the hospital a median (IQR) of 3.0 (2.0, 
5.0) times/month to receive treatment for their most recent relapse. They spent a median (IQR) of 15.84 (5.0, 42.0) 
euros/month on transportation. Since their most recent relapse, most patients had been admitted to a hospital unit 
(n = 155, 56.2%), had required ≥1 diagnostic tests (n = 227, 82.2%), and had consulted the hematologist (n = 270, 
97.8%) a mean (SD) of 5.5 (5.4) times. In half of the visits, patients were accompanied by an actively working caregiver 
(n = 112, 54.4%). Conclusions: RRMM treatments are associated with a high utilization of health care services and 

pose a significant burden for patients and caregivers.Trial registration number: NCT03188536 
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Introduction 

Multiple myeloma (MM) is a neoplasm of plasma cells that
represents the second most frequent blood cancer and accounts for
approximately 10% of all hematologic malignancies worldwide. 1 , 2

In Europe, its estimated incidence ranges between 4.5 and 6.0 cases
per 100,000 people per year; in Spain, it had an incidence of 5.61
during the 2010 to 2016 period. 1 , 3 , 4 However, both the incidence
and prevalence of MM are expected to increase in high-income
countries, probably due to population aging and the availability of
new, more effective drugs. 5 

In recent years, new treatment options have increased the survival
rates and quality of life of MM patients, turning this disease into
a chronic condition in an increasing number of cases. 5 , 6 However,
MM remains incurable, with an estimated 5-year survival rate of
54%. 7 Most patients—even those who achieve a long-term response
with the first treatment —eventually relapse or become refractory to
the current therapy, requiring several lines of treatment. 6 , 8 In this
regard, managing relapsed or refractory MM (RRMM) is associated
with high utilization of and expenditure on health care services and
progressively increased costs with each new treatment line. 9-11 

According to previous studies, the main direct health care costs
associated with RRMM management are driven by drug treat-
ments, although hospital admissions, visits to general practition-
ers and specialists, and management of MM complications or
adverse events (eg, infections, neutropenia, anemia, thrombocytope-
nia, fatigue) also contribute to the total expenditure. 10 , 12-15 In this
regard, the rising health care costs of RRMM observed in recent
years (2000-2014) are increasingly due to those associated with the
use of health care resources, despite the availability of new—and
potentially more expensive—treatment options. 16 In addition, the
indirect costs of RRMM management include absenteeism, trans-
portation, and caregiving services related to medical visits. 13 , 14 

Despite the high costs associated with RRMM management, real-
world evidence is scarce and, to our knowledge, studies assessing
the use of health care resources for the management of RRMM in
Spain are limited. 16 This observational cross-sectional study aimed
to describe the utilization of health care services since the most
recent relapse and/or refractory episode of MM requiring active
treatment in the real-world clinical practice setting in Spain. 

Material and Methods 

Study Design and Patients 
This was an observational, cross-sectional, multicenter study of

RRMM patients routinely treated at 27 public hospitals in Spain
(ClinicalTrials.gov ID. NCT03188536). Patients were recruited
between June 2017 and November 2018. This study included
among its objectives the analysis of the utilization and costs of health
care services, while its primary objective was to identify the profile
of MM patients with symptomatic relapse and/or refractory disease
in Spain. 17 Adult patients (aged ≥18 years) diagnosed with MM
who had received 1 or more previous lines of treatment and had
experienced symptomatic relapse and/or refractory disease 18 within
the last 6 months before enrollment in the study were included.
E-mail contact: lrosinol@clinic.cat 
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After patients gave their written consent, information related to their
diagnosis, previous courses of treatment and last relapse were retro-
spectively gathered from their clinical records; data regarding selec-
tion criteria, demographics, lifestyle habits, adverse events, concomi-
tant drugs, current treatment, and treatment costs, including trans-
portation costs, were collected during a single structured interview.
Subsequently, the data were processed in accordance with General
Data Protection Regulation 2016 of 679 on data protection and
privacy for all individuals within the European Union, as well as
in accordance with the local data protection regulatory framework.
The study protocol was approved by the local independent ethics
committee. 

Study Variables 
The sociodemographic characteristics gathered included age, sex,

area of residence, distance from the patients’ home to the hospital,
employment status, cohabitation status, and degree of dependence,
defined with the following categories: independence (the patient
does not require assistance to perform day-to-day activities), grade
I (the patient requires assistance to perform day-to-day activities at
least once a day), grade II (the patient requires help to perform day-
to-day activities more than once a day, but not continuously), and
grade III (the patient requires constant support). 

Patients’ clinical characteristics at the time of their most recent
relapse and/or refractory episode were recorded, including the Inter-
national Staging System (ISS) scores, the cytogenetic risk, deter-
mined by bone marrow fluorescence in situ hybridization (FISH)
and stratified as high (deletion [del] 17p / translocation [t] [14; 16]
/ t [4; 14]) or standard risk (ie, absence of high-risk genetic abnor-
malities), and the presence of plasmacytomas, bone fractures, infec-
tions and comorbidities. Laboratory parameters included serum
lactate dehydrogenase (LDH) levels in serum and paraprotein and
heavy/light chain concentrations in serum and urine. Serum calcium
levels, renal insufficiency, anemia or bone lesion (CRAB) features
at diagnosis were additionally recorded. Details of the treatment
recorded included the types of drugs prescribed at the last relapse
(immunomodulatory drugs, proteasome inhibitors, and monoclonal
antibodies) and the number of previous lines of treatment. Variables
related to the utilization of health care services since the most recent
relapse included the monthly number of visits to the hospital to
receive treatment and their associated costs, the means of trans-
portation used (private vehicle, public transport, or ambulance),
the number of patients admitted to hospital according to the type
of unit/department (intensive care unit, hospital ward, emergency
department, and others), the length of the hospital stay, the number
of consultations with different medical specialists (oncologist,
hematologist, general practitioner, psychologist, or others), and the
tests performed. These tests included magnetic resonance imaging
(MRI), X-rays, positron emission tomography/computed tomog-
raphy (PET/CT), single proton emission computed tomography
(SPECT), multiple gate acquisition scan (MUGA), bone marrow
aspirate, bone marrow biopsy, fine-needle aspiration of abdom-
inal fat pad (FNAFP), laboratory analysis, ultrasound, echocar-
diogram, electrocardiogram, endoscopy, densitometr y, spirometr y,
walking test, and dialysis. Visits attended by patients alone and visits
accompanied by a patient’s caregiver—either formal or informal—
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Table 1 Employment Status and Level of Dependence of 
Patients With Relapsed or Refractory Multiple 
Myeloma. n (%) N = 276 a 

Employment Status, n = 275 
Unemployed 15 (5.5) 

Active b 14 (5.1) 

Temporary/permanent disability 55 (20.0) 

Retired 179 (65.1) 

Other 12 (4.4) 

Level of dependence, n = 275 c 

Independent 196 (71.3) 

Grade I 40 (14.5) 

Grade II 35 (12.7) 

Grade III 4 (1.5) 

a Unless otherwise specified, the assessment corresponds to the complete study population 
b Active patients were either full-time employed (n = 10), part-time employed (n = 3) or unknown 
(n = 1). 
c Defined as: Independent, the patient does not need assistance to perform activities of daily living; 
Grade I, the patient needs assistance to perform activities of daily living at least once a day; Grade 
II, the patient needs help to perform activities of daily living more than once a day, but not in a 
continuous manner; and Grade III, the patient needs constant support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Utilization of Health care Services by Multiple 
Myeloma Patients since the Most Recent Relapse 
and/or Refractoriness ( ≤6 Months), n (%) N = 276 a 

Patients Admitted 155 (56.2) 
Admission units b , n = 155 

ICU 7 (4.5) 

Hospital ward 92 (59.4) 

Emergency department 60 (38.7) 

Other services 42 (27.1) 

Specialists consulted b 

Oncologists 7 (2.5) 

Hematologists 270 (97.8) 

General practitioners 60 (21.7) 

Psychologists 10 (3.6) 

Others 88 (31.9) 

Tests b , n = 227 

PET/CT 177 (78.0) 

MRI 111 (48.9) 

X-Rays 98 (43.2) 

Bone marrow aspirate 43 (18.9) 

Laboratory analysis 18 (7.9) 

Ultrasound 15 (6.6) 

Echocardiogram 14 (6.2) 

Electrocardiogram 9 (4.0) 

Densitometry 5 (2.2) 

Endoscopy 3 (1.3) 

Bone marrow biopsy 2 (0.9) 

Spirometry 2 (0.9) 

Walking test 2 (0.9) 

FNAFP 1 (0.4) 

SPECT 1 (0.4) 

Dialysis 1 (0.4) 

MUGA 1 (0.4) 

Unspecified 3 (1.3) 

Abbreviations: CT = computed tomography; FNAFP = fine-needle aspiration of abdomi- 
nal fat pad; MRI = magnetic resonance imaging; MUGA = multiple gate acquisition scan; 
PET/CT = positron emission tomography/computed tomography; SPECT = single proton 
emission computed tomography. 
a Unless otherwise specified, the assessment corresponds to the complete study population. 
b More than 1 possible option. 

 

 

 

 

 

 

 

 

and the employment status of the patient’s caregiver were also
recorded. 

Statistical Analysis 
Categorical variables were presented as frequency and percentage

of patients in each category, and quantitative variables as the mean
and standard deviation (SD) or the median and interquartile range
(IQR, 25th and 75th percentiles). All the analyses were descriptive
and were performed using SAS software v9.4 (SAS Institute Inc.,
Cary, NC). 

A formal sample size calculation to assess the outcomes presented
in this study was not performed. This sub-analysis was part of a main
study and the estimated sample size of 350 patients was calculated
based on the primary objective, namely identifying the profile of
MM patients with symptomatic relapse and/or refractory disease in
Spain. 17 

Results 

Patients’ Characteristics at Relapse 
Of 282 eligible patients, 6 were excluded: 1 declined to partici-

pate, 1 had missing data in terms of the selection criteria, and 5 had
not relapsed within the previous 6 months (more than 1 reason was
possible). Thus, the study included a total of 276 patients, who had
experienced their most recent relapse in a median (IQR) of 1.61
(0.74, 3.14) months before entering the study. They had a mean
(SD) age of 67.4 (10.5) years and were equally distributed among
both sexes: 147 (53.3%) were men and 129 (46.7%) were female.
Most patients (n = 249, 90.5%) were retired, unable to work due to
a disability, or unemployed, and a small proportion had some degree
of dependence (n = 79, 28.7%) ( Table 1 ). In addition, they resided
between 0.5 and 530 km away from the hospital (median [IQR] of
9.0 [3.0, 30.0] km), mostly in urban areas (n = 209, 75.7%). Most
patients lived with relatives (n = 235, 85.8%), while 34 (12.4%)
and 5 (1.8%) lived alone and alone with assistance, respectively. 
The number of patients that were receiving second, third, and
fourth or subsequent lines of therapy were 118 (42.8%), 73
(26.4%), and 85 (30.8%), respectively. Table S1 and S2 summarize
the main clinical characteristics of patients at the time of the most
recent relapse/refractory episode and their treatments, respectively. 

Utilization of Health Care Services since the Most Recent 
Relapse 

To receive treatment for their most recent relapse, patients visited
the hospital a median (IQR) of 3.0 (2.0, 5.0) times per month,
most of them using a private vehicle (n = 183, 67.8%), followed
by public transportation (n = 68, 25.2%), with 19 (7.0%) using
Clinical Lymphoma, Myeloma and Leukemia October 2023 e343 



Table 3 Number of Hospitalizations and Consultations per 
Patient since the Most Recent Relapse ( ≤6 Months) 

Mean (SD) Median (IQR) 
Hospitalizations 

Hospital ward, n = 77 1.6 (1.1) 1.0 (1.0, 2.0) 

Emergency department, n = 52 1.4 (0.9) 1.0 (1.0, 2.0) 

ICU, n = 2 1.0 (0.0) 1.0 (1.0, 1.0) 

Consultations 

Oncologist, n = 7 1.9 (1.1) 2.0 (1.0, 2.0) 

Hematologist, n = 270 5.5 (5.4) 4.0 (2.0, 6.0) 

Primary care physician, n = 60 3.1 (3.0) 2.0 (1.0, 4.0) 

Psychologist, n = 10 2.0 (1.2) 2.0 (1.0, 2.0) 

Others, n = 88 2.9 (2.9) 2.0 (1.0, 3.0) 

Abbreviations: ICU = intensive care unit; IQR = interquartile range; SD = standard deviation. 
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an ambulance. The monthly cost of transportation to the hospital
ranged from 0.0 to 1,160 euros (median [IQR] of 15.84 [5.0, 42.0]
euros). Table 2 summarizes the utilization of health care services.
Since their most recent relapse ( ≤6 months before entering the
study), most patients had been admitted to receive some kind of
health care service (n = 155, 56.2%), with treatment in a hospital
ward being the most frequent (n = 92 of 276, 33.3%). In addition,
most patients had required some form of testing since their most
recent relapse (n = 227, 82.2%), with PET/CT being the most
frequent, followed by MRI, and X-rays. 

The analysis of the utilization of health care services per patient
is summarized in Table 3 and, overall, showed a low number of
hospitalizations per patient. The mean (SD) length of stay in hospi-
tal wards, emergency departments and ICUs was 15.9 (17.0), 1.7
(1.5), and 1.0 (0.0) days, respectively. Regarding consultations,
patients who were seen by hematologists needed a mean (SD) of
5.5 (5.4) consultations, whereas the lower number of patients who
were seen by general practitioners, oncologists, psychologists, and
other specialists needed fewer consultations. Overall, the specialists
who were visited more frequently received more visits from patients
who were accompanied than from patients attending alone, and a
substantial proportion of the accompanying caregivers were actively
working, albeit at variable frequencies depending on the specialist
consulted ( Table 4 ). 

Discussion 

In this observational, cross-sectional, multicentric study, we
describe the real-world utilization of health care services and the
associated costs incurred by patients with RRMM who had experi-
enced their most recent relapse or refractory illness within the previ-
ous 6 months and had received previous lines of treatment. Most
RRMM patients in this study were receiving some treatment (mostly
a second and third line) for their last relapse and visited the hospital
or health care center to receive treatment and to see their hematol-
ogist. In addition, since their most recent relapse, over half of the
study patients were admitted to receive some kind of health care
service and required imaging tests. 
Clinical Lymphoma, Myeloma and Leukemia October 2023 
The results from this study show that RRMM is associated
with frequent utilization of health care services. Due to their most
recent relapse, most patients were admitted to health care facili-
ties, including hospital wards, emergency rooms, and ICUs and
they required imaging tests. Furthermore, since their most recent
relapse, patients consulted with specialists, mostly with a hematol-
ogist (ie, 270 of the 276 patients assessed were seen by a hematol-
ogist), and visited health care centers to receive treatment (mean
[SD] of 4.1 [4.8] visits per month). These results reveal a high
RRMM burden for the Spanish health care system, similar to that
reported in other European countries. 11 The previous study assessed
costs across courses of treatment and phases of sickness (i.e. active
treatment, off-treatment and progression), as well as according to
treatment response and country, precluding direct comparisons with
this study. However, in this study, more patients were hospitalized
and more frequently, with 92 of 276 (33%) patients admitted to
hospital wards at least once, with a mean (SD) of 1.6 (1.1) hospi-
talizations. In contrast, in the previous study, 16% to 18% and
3% to 6% of patients needed 1 and 2 or more hospitalizations,
respectively, and the mean (SD) number of hospitalizations was
1.2 (0.6) to 1.8 (1.1) (in patients receiving courses of treatment
requiring the highest number of hospitalizations). 11 Moreover, we
found considerably longer stays in hospital wards (mean [SD] of
15.9 [17.0] days), compared to the length of stay during hospital-
izations reported for other European countries (mean [SD] range of
4.2 [4.9] to 9.7 [7.0] days). This difference in hospital stays could be
explained by the high proportion of patients undergoing later lines
of treatment and with comorbidities in our study population. 17 

In addition to the utilization of health care services, this study
investigated the burden associated with visits for treatment and
consultations for both patients and caregivers. Regarding the costs
of transportation to receive treatment, ambulance was the least
frequently used means of transportation (7%). However, patients
incurred variable expenses for public and private transportation
(median [IQR] 15.8 [5.0, 42.0] euros/month), most likely based on
commuting distances, which also varied (median [IQR] 9.0 [3.0,
30.0] km. In this regard, a previous study reported higher indirect
costs due to productivity loss, travel, and caregiving in patients living
a long distance away from hospitals. 14 Furthermore, patients who
consulted with specialists since the most recent relapse did so an
average of 2 to 5.5 times, depending on the specialist, and attended
most visits accompanied by a caregiver, who was frequently actively
working. These results show an additional burden of RRMM for
patients and caregivers due to consultation visits, which may have
resulted in missed time at work (ie, absenteeism) and daily activi-
ties. Even though we did not assess these variables, caregivers’ absen-
teeism to accompany RRMM patients may have also contributed to
increased RRMM indirect costs. 

In this study, hospital admissions—with associated mean lengths
of stay of > 2 weeks—as well as imaging tests and hematologist
consultations were identified as the main drivers for the utiliza-
tion of health care services. The few studies assessing the costs and
use of health care services outside clinical trials in RRMM have
used varying methods and criteria to estimate costs and utiliza-
tion of health care services, and differing populations in terms of
lines of treatment and drugs, precluding direct comparisons between
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Table 4 Consultations Alone and Accompanied According to Specialist 

Oncologist 
n = 7 a 

Hematologist 
n = 270 a 

General Practitioner 
n = 60 a 

Psychologist 
n = 10 a 

Others 
n = 88 a 

Consultations b , n (%) n = 7 n = 267 n = 57 n = 10 n = 85 

Alone 2 (28.6) 55 (20.6) 13 (22.8) 6 (60.0) 14 (16.5) 

Accompanied 7 (100) 238 (89.1) 45 (78.9) 4 (40.0) 72 (84.7) 

Number of consultations, median (IQR) 

Alone 1.5 (1.0, 2.0) 2.0 (2.0, 4.0) 1.0 (1.0, 2.5) 2.0 (1.0, 3.0) 2.0 (1.0, 2.0) 

Accompanied 1.0 (1.0, 2.0) 4.0 (2.0, 6.0) 2.0 (1.0, 4.0) 1.5 (1.0, 2.0) 2.0 (1.0, 3.0) 

Caregivers’ employment status, n (%) n = 5 n = 206 n = 40 n = 4 n = 60 

Employed 1 (20.0) 112 (54.4) 19 (47.5) 1 (25.0) 32 (53.3) 

Abbreviation: IQR = interquartile range. 
a Total number of patients with consultations. The number of patients with available data is indicated below. 
b The 2 options were possible. 
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studies. 9 , 19 , 20 Nevertheless, in line with this study, previous studies
using real-world data from the UK, France, and Italy identified
hospitalization as 1 of the main drivers of direct costs, while another
study in the UK identified physicians’ visits and admissions as the
main contributors to the use of medical resources and associated
costs. 11 , 15 , 21 Also, other studies reported high annual hospitalization
and monthly office and outpatient visit rates, while another study
reported hospital stays, diagnostic procedures and hospital visits
as the main contributors to monthly costs, after drugs, concomi-
tant treatments and laboratory tests. 21-24 Moreover, in a previous
study conducted in the USA, physicians’ consultations and hospi-
talizations ranked second and fourth among the health care services
used. 12 Thus, regardless of the design of the study and the popula-
tions assessed, both this and previous studies concluded that the
management of RRMM patients is associated with high direct costs,
mainly due to hospitalizations and consultations with specialists. 

The results of this study should be interpreted in the context of
the limitations associated with its design. Unlike other studies assess-
ing all types of disease-associated costs, 14 , 25 this study focused on
direct costs (ie, the provision of care). For this reason, RRMM-
associated indirect costs (those linked to production losses of
patients and caregivers) remained unassessed, similar to previous
studies based on database claims data and retrospective collec-
tion of data from medical records. 9 , 19 , 20 Furthermore, this study
failed to distinguish between planned (ie, hospitalizations and events
considered part of the treatment or the normal monitoring process)
and unscheduled resource use, with the latter accounting for over
half of total hospitalization costs in previous studies despite a low
frequency. 26 In addition, no assessment was performed comparing
the use of health care services between subgroups of patients accord-
ing to their type or line of treatment, due to the relatively small
size of this study, which may have resulted in insufficient statistical
power for an analysis of those categories with few patients. However,
the results on health care service utilization presented in this study
were obtained in the context of a study whose primary objec-
tive was to describe the profile of patients with RRMM in Spain
for which larger sample sizes were not required. 17 Moreover, the
variability in the time elapsed between patients’ most recent relapse
and their inclusion in the study may have altered the probability of
them requiring health care services (eg, hospital admissions, tests,
or visits to the specialists), with higher chances for those patients
who relapsed earlier. Finally, the small proportion of patients with
some degree of dependence may indicate a potential bias in the study
population due to the consecutive recruitment of patients. 

Despite these limitations, this study captured real-world data
during the most recent relapse in a population of RRMM patients.
High utilization of health care services was due to hospitalizations,
consultations with specialists and imaging tests. In the context of
the increasingly growing incidence of MM, the results of this study
show that new and more effective treatments are needed in order to
improve outcomes and provide a clinical benefit to RRMM patients,
as well as to increase the time until relapse, which would poten-
tially decrease the costs associated with the care and management of
RRMM patients. 

Conclusions 

This study shows that RRMM is associated with a significant
use of health care services and reflects the burden of the course
of the disease for patients and caregivers due to several circum-
stances, including treatment regimens, clinical assistance during
hospital visits, consultations and hospitalizations. However, further
real-world studies analyzing how these factors influence the utiliza-
tion of health care services are needed to help in clinical decision-
making and in optimizing the management of RRMM disease. 

Clinical Practice Points 
 Despite new treatment options resulting in improved survival and

quality of life outcomes for MM patients, most eventually relapse
or become refractory to current therapy. Relapsed or refractory
multiple myeloma (RRMM) management is associated with high
utilization of health care services and progressively increased costs
with each new line of treatment. In this context, information
regarding the burden of RRMM for the health care system is
essential in order to understand the impact of the disease. 

 However, real-world evidence is still scarce, and studies focused
on the use of health care resources for RRMM management are
limited in the context of Spain. 
Clinical Lymphoma, Myeloma and Leukemia October 2023 e345 
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 We found that most RRMM patients in this real-world context
in Spain were on the second and third line of treatment for their
most recent relapse and had a significant utilization of health care
services, revealing a high RRMM burden for the Spanish health
care system. 

 The most frequently used services were admissions, includ-
ing hospital wards, emergency rooms and intensive care units,
imaging tests, and consultations, especially with hematologists.
Visits to the health care center to receive treatment posed a
variable burden for patients due to transportation costs, depend-
ing on commuting distances. Patients who consulted with special-
ists attended most visits accompanied by a caregiver, who was
frequently actively working. 

 Our findings capturing real-world data during the most recent
relapse among a population of RRMM patients provide useful
information for helping to understand patterns in the utilization
of health care services among this population. This information
may be useful for optimizing RRMM patient management and
for guiding treatment decisions. 
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