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Introduction

Health-related quality of life (HRQoL) can be impaired in
patients with multiple myeloma (MM) from the time of
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Summary

Although new multiple myeloma (MM) therapies are effective in alleviating
some disease-associated symptoms (e.g. bone pain, fatigue, functional
decline), they can result in additional toxicities, further impacting health-
related quality of life (HRQoL). Here, we compared HRQoL and safety of
lenalidomide-bortezomib-dexamethasone [RVd (n = 445)], bortezomib-
melphalan-prednisone [VMP (n=77)] and Vd or VMP (n = 588) in
patients with newly diagnosed MM (NDMM) from the Connect® MM
Registry, a large, USA, multicentre, prospective observational cohort study.
Functional Assessment of Cancer Therapy-Multiple Myeloma subscale,
EuroQol-5D overall score and Bone Pain Inventory HRQoL scores were
significantly improved with RVd versus Vd/VMP. Serious adverse event
rates were similar in all groups. Treatment with RVd maintained HRQoL
in this real-world, largely community-based population of patients with
NDMM.

Keywords: health-related quality of life, lenalidomide, multiple myeloma,
real-world evidence.

diagnosis. Compared with reference populations or those
with other haematological malignancies, patients with MM
have a notably higher symptom and psychological burden
due to bone involvement, fatigue, mood disturbances,
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bacterial infections, impaired renal function and anaemia.' ™
Thus, patient-reported HRQoL assessment adds an important
dimension to study endpoints, providing information on
treatment tolerability from a patient perspective.” The grow-
ing importance of considering patient HRQoL as a clinical
endpoint in MM is further underscored by the recent publi-
cation of the American Society of Clinical Oncology/Cancer
Care Ontario Joint Clinical Practice Guideline. It recom-
mends that QoL assessment including symptom management
and treatment tolerability should be assessed at each visit in
transplant-ineligible patients to determine whether therapeu-
tic goals are being maintained/met, and that this should
influence the intensity and duration of treatment.®

For fit patients with newly diagnosed MM (NDMM) with
or without immediate stem cell transplant (SCT) intent,
lenalidomide-bortezomib-dexamethasone (RVd) is a stan-
dard-of-care in the United States per National Comprehen-
sive Cancer Network Clinical Practice Guidelines (NCCN
Guidelines®).” The NCCN Guidelines are the recognised
standard for clinical direction and policy in cancer care.
Recently, RVd has also been approved in Europe for adult
patients with previously untreated MM who are ineligible for
transplant. The efficacy and safety of this triplet therapy was
established by results from the randomised, open-label, Phase
I Southwest Oncology Group (SWOG) S0777 trial in which
RVd was associated with a higher response rate (82% vs.
72%) and significantly longer progression-free survival (PFS)
versus lenalidomide-dexamethasone [Rd; median 41 months
vs. 29 months; hazard ratio (HR) 0-742; P = 0-003].8’9 While
RVd is a standard-of-care for transplant-ineligible patients in
the United States, melphalan-prednisone-thalidomide (MPT)
and bortezomib-melphalan-prednisone (VMP) are common
induction regimens used in Europe.'

Few community-based studies have reported the effects on
HRQoL with regimens in patients with NDMM without trans-
plant intent to date. One example is the USA community-based
Phase IIIb UPFRONT trial (ClinicalTrials.gov Identifier:
NCT00507416), where HRQoL of three bortezomib-based
induction regimens [bortezomib-dexamethasone (Vd), borte-
zomib-thalidomide-dexamethasone (VTd) and VMP] in
patients with transplant-ineligible NDMM was studied.'' Mean
global health status, as measured by the European Organisation
for Research and Treatment of Cancer Quality of Life Question-
naire Core 30 (EORTC-QLQ C30), briefly decreased during
induction with all regimens (with largest reduction observed in
patients with VTd), followed by improvement or stabilisation
of symptoms during maintenance therapy. The authors con-
cluded that this reflected treatment-associated toxicities during
induction, followed by the positive impact of response during
maintenance. In that study, individual functioning and symp-
tom scores failed to improve or stabilise for cognitive function-
ing, nausea and vomiting, and diarrhoea.

The Connect® MM Registry (NCT01081028) is a large,
USA, multicentre, prospective observational cohort study of
patients with NDMM designed to examine real-world

diagnostic patterns,12 treatment patterns,13 clinical out-
comes,'* and HRQoL patient-reported outcomes in patients
with NDMM.'*> Approximately 84% of patients are enrolled
from community sites, thereby reflecting the heterogeneity
observed in routine clinical practice.'* The Registry provides
an opportunity to assess the impact of commonly used regi-
mens on HRQoL in a real-world setting. Thus, we evaluated
the effect of initial treatment on changes in HRQoL and
safety in patients with NDMM without immediate SCT
intent, comparing a USA standard of care (RVd) versus cur-
rent standard European treatment regimens with adequate
patient numbers in this USA registry (Vd, VMP).'®"”

Methods

Study design and patient population

The study design and patient population of the Connect MM
Registry have previously been described in detail.’* Eligible
patients were aged >18 years and had symptomatic MM diag-
nosed as defined by the International Myeloma Working
Group criteria'® within 2 months prior to enrolment. No
exclusion criteria were applied. Patients with NDMM were
enrolled from 250 community, academic and government
sites: Cohort 1 (n = 1493) from September 2009 to December
2011, Cohort 2 (n = 1518) from December 2012 to April
2016. The gap in enrolments between cohorts was not
planned, the decision to begin enrolment for Cohort 2 was
made a year after completion of enrolment for Cohort 1, and
reflects the same inclusion criteria. To minimise bias, enrol-
ment was competitive, and consecutive patients with MM
presenting to the sites were evaluated for potential enrolment.
The median time from diagnosis to enrolment was 25 days.

The Connect MM Registry is non-interventional, with all
medical care performed solely at the discretion of the treat-
ing clinician in accordance with standard clinical practice at
each site. Participation is voluntary and patients can with-
draw at any time without affecting their ongoing medical
care. Patients are followed-up for treatment and outcomes
until early discontinuation or end of study, expected in 2024.
All patients were required to provide written informed con-
sent. The Connect MM Registry was approved by a central
Institutional Review Board (IRB; Advarra, Columbia, MD,
USA) or the IRB at the individual study site.

HRQoL assessments

This analysis focussed on the subset of treated patients who
had HRQoL assessments and no SCT (to avoid gaps in
HRQoL data collection and remove the potential bias of
adverse effects of SCT on HRQoL'®) before quarter (Q) 4 of
patient follow-up (with a window of £ 1.5 months at
12 months), untreated patients (n = 69) and those without
HRQoL assessments (n = 61) were excluded. Patients who
received initial treatment with RVd were compared with
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those who received VMP or those who received Vd or VMP
(Vd/VMP). Patients included in the analysis were followed
starting from study baseline (first treatment dose date) to the
minimum (Q4, end date of first induction, progressive dis-
ease, death, discontinuation, data cut-off), and HRQoL was
obtained quarterly within this period.

The HRQoL data were collected using the Functional
Assessment of Cancer Therapy-Multiple Myeloma (FACT-
MM) and the Brief Pain Inventory (BPI). Health utilities
were assessed using the EuroQol-5D (EQ-5D) overall index.
The FACT-MM questionnaire comprises four core subscales
measuring emotional, social/family and functional well-being.
FACT-MM includes a 14-item subscale measuring MM-
specific concerns.* The 28-item FACT-MM Trial Outcome
Index (TOI) includes FACT subscales measuring physical
and functional well-being and the FACT-MM subscale. Items
are rated on a scale of 1-4 (‘Not at al’—Very much’) based
on the past 7 days. The nine-item BPI measures severity of
pain and its effect on functioning on a scale of 1-10 (‘No
pain’—Pain as bad as you can imagine’).”” The EQ-5D over-
all index questionnaire defines health status using five
dimensions: ‘Mobility’, ‘Self-Care’, ‘Usual Activities’, ‘Pain/
Discomfort’ and ‘Anxiety/Depression’. Summary assessments
use a visual analogue scale of 0-100 (‘worst imaginable’—‘best
imaginable health statue’) and an index score representing
level of perceived problems, with level 1 = no problems, level
2 = some problems and level 3 = extreme problems.

Statistical analysis

Changes in HRQoL during Q1—4 of initial treatment and
safety [serious adverse events (SAEs)] were compared across
treatment groups.

Mixed-effect model repeated measures (MMRM) with
inverse probability weighting (IPW) using propensity scores
was used to analyse differences in HRQoL scores change-
from-baseline between treatment groups. Multiple imputa-
tion method was used to mitigate missing data on baseline
covariates before using them to generate propensity scores.
The baseline covariates used were: age group, cohort, income
level, transplant intent, Eastern Cooperative Oncology Group
Performance Status (ECOG PS), hypertension medical his-
tory (MH), diabetes MH, other relevant MHs, and creatinine
and platelet levels.

Statistically significant differences in HRQoL scores do not
necessarily translate into clinically meaningful changes for
patients. The minimal clinically important difference (MCID)
score has been developed to incorporate statistical validity

2122 and s

and patient-derived perception of QoL change
defined as the smallest difference in the HRQoL score from a
treatment outcome that a patient identifies as important and
beneficial, which would mandate a change in the patient’s
management.”> Because different instruments were used for
HRQoL assessment and the ranges of these HRQoL scores

obtained were different, values were normalised to MCID
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units. Further, since BPI changes reflecting improvement
carry a negative value, we considered improvements in
HRQoL instead of just a differential scale.

Results

As of 7 January 2019, 2942 patients had been treated. Of
these, 1895 patients without immediate SCT within Q4 had
HRQoL assessments. In this group, 445 had received RVd,
77 had received VMP, 511 had received Vd, 21 had received
VTd [not included in analysis due to small sample size and
potential dilution of observed effects (due to presence of
thalidomide) versus RVd], and 609 had received other treat-
ments. The median (range) duration of first induction ther-
apy in first line was 5-4 (0-1-99-6) months for RVd,
5-8 (0-4-71-4) months for  VMP, and 4.5 (0-01-
107-4) months for Vd or VMP. Baseline characteristics were
generally similar among included treatment groups except
that patients receiving RVd were younger than those receiv-
ing VMP and VMP/Vd I. The EQ-5D completion rates,
defined as five/five questions answered, were similar among
treatment groups [1-year: 71-1% (RVd) vs. 79:7% (VMP) vs.
66-7% (Vd/VMP)] Table II.

Comparing initial treatment groups, statistically significant
improvements were noted in HRQoL with RVd versus Vd/
VMP for the FACT-MM subscale, EQ-5D overall score and
BPI indices Fig 1. The FACT-MM scores and EQ-5D overall
scores were not significantly different between the RVd versus
VMP groups, although RVd significantly improved BPI
scores compared with VMP (P = 0-0023).

Recorded SAEs occurred similarly among initial treatment
groups Table III. Incidence rates of SAEs by system organ
class were also similar in all treatment groups. Blood and
lymphatic disorder SAEs were more frequent in the RVd
group than in the Vd/VMP group (5-2% vs. 1-4%), whereas
cardiac disorder SAEs were more common in the Vd/VMP
group than in the RVd group (5-8% vs. 2:0%). The rates of
treatment discontinuation due to AEs were similar for
patients receiving RVd (16-8%) and Vd/VMP (18:9%), but
were slightly higher for patients receiving VMP alone
(24-7%). The rates of discontinuation due to death were gen-
erally similar between the treatment groups (RVd: 4:-0%,
VMP: 7-8%, Vd/VMP: 6-8%).

Discussion

The present analysis is the first providing real-world evidence
on the effects of commonly used regimens on HRQoL in
patients with NDMM without immediate SCT intent. In the
present analysis of the Connect MM Registry, initial treat-
ment of MM with RVd maintained HRQoL versus regimens
commonly used as initial treatment in Europe. Among
HRQoL measures, the FACT-MM subscale, BPI indices and
the EQ-5D overall score were significantly improved with
RVd during Q1-4 of initial treatment compared with Vd/
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Table I. Baseline characteristics.

Characteristic RVd (n = 445) Vd/VMP (n = 588) VMP (n = 77)
Age, years

Median (range) 67 (35-90) 74 (32-94) 76 (52-91)

<65, 1 (%) 182 (40-9) 134 (22-8) 6 (7-8)

65 to <75, n (%) 163 (366) 181 (30-8) 22 (28-6)

>75 years, n (%) 100 (22-5) 273 (46-4) 49 (63-6)
Men, 1 (%) 262 (58:9) 333 (56-6) 39 (50-6)
Race, n (%)

White 365 (82-0) 485 (82-5) 68 (88-3)

Black 63 (14-2) 85 (14-5) 7 (9-1)
ECOG PS, n (%)

0-1 288 (64-7) 338 (57-5) 40 (51-9)

2-3 59 (13-3) 94 (16-0) 14 (18-2)
Not specified 98 (22-0) 154 (26-2) 21 (27-3)
Calculated ISS stage, n (%)

I 67 (15-1) 63 (10-7) 10 (13-0)

i 130 (29-2) 143 (24-3) 24 (31-2)

111 111 (24-9) 206 (35-0) 22 (28:6)

Unknown* 137 (30-8) 176 (29-9) 21 (27-3)
IMWG risk™*

Low 20 (4-5) 11 (1:9) 0 (0-0)

Standard 234 (52-6) 301 (51-2) 40 (51-9)

High 52 (11-7) 43 (7-3) 7 (9-1)

Missing/not specified 139 (31-2) 233 (39-6) 30 (39-0)
Calcium >115 mg/l, n (%) 43 (9-7) 49 (8-3) 6 (7-8)
Creatinine >20 mg/l, n (%) 73 (16-4) 169 (28-7) 16 (20-8)
Hb <100 g/1 or >20 g/l <LLN, n (%) 217 (48-8) 305 (51-9) 37 (48:1)
MM bone involvement, n (%) 351 (78:9) 432 (73-5) 60 (77-9)

ECOG PS, Eastern Cooperative Oncology Group Performance Status; Hb, haemoglobin; IMWG, International Myeloma Working Group; ISS,

International Staging System; RVd, lenalidomide-bortezomib-dexamethasone; Vd, bortezomib-dexamethasone; VMP, bortezomib-melphalan-pred-

nisone.

*Data not specified/provided.

Table II. Quarterly health-related quality of life (HRQoL) comple-
tion rates through to 12 months.

EQ-5D overall index

RVd VMP Vd/VMP
n/N (%)* (n = 445) (n=77) (n = 588)
Baseline 369/445 (82-9) 66/77 (857) 491/588 (83-5)
Q1 367/439 (83:6) 65/77 (84-4) 471/577 (81:6)
Q2 295/407 (72-5) 59/70 (84-3) 375/514 (73-0)
Q3 266/378 (70-4) 47/64 (73-4) 345/471 (73-2)
Q4 258/363 (71-1) 47159 (79-7) 297/445 (66-7)

RVd, lenalidomide-bortezomib-dexamethasone; Vd, bortezomib-dex-
amethasone; VMP, bortezomib-melphalan-prednisone.
*Completion rates were defined as five/five questions answered.

VMP. Improved FACT-MM total score and FACT-MM TOI
were observed in the RVd group versus the Vd/VMP groups;
however, the difference was non-significant. Although differ-
ent instruments were used to assess HRQoL, our present
findings are similar to previous reports of improved HRQoL
with the RVd induction regimen among clinical trials in

patients with MM.??7 In young (<65 years) patients with
NDMM from the Phase IIT IFM/DFCI 2009 trial (ClinicalTri-
als.gov Identifier: NCT01191060) who did not receive SCT,
domains from the EORTC QLQ-C30 and EORTC QLQ-
MY20 instruments that were suboptimal at baseline were sig-
nificantly improved (P < 0-05) at the end of induction with
RVd treatment.”” This study also identified improvements
from baseline in global HRQoL, physical functioning, role
functioning, pain and disease symptoms following RVd treat-
ment. In another Phase II trial of transplant-ineligible
patients with MM, a modified regimen of RVd (RVd lite)
significantly improved physical functioning (P = 0-013),
future perspective (P = 0-023) and disease symptoms
(P =0-001) compared with baseline.®® Similarly, global
health status, as assessed by EORTC scores, improved com-
pared with baseline, although the difference was not statisti-
cally significant. Collectively, RVd has not been associated
with significant impairments in patient-reported HRQoL and
may be associated with improved MM-related symptoms.
During HRQoL assessment, the EQ-5D completion rates
dropped from QI through to Q4; in Ql, 369 of the 445

96 © 2020 The Authors. British Journal of Haematology published by British Society for Haematology
and John Wiley & Sons Ltd. British Journal of Haematology, 2021, 193, 93-100



Initial Treatment and Quality of Life in CONNECT MM Registry

Difference*

HRQoL Measure (RVd vs. VMP; RVd vs. Vd or VMP)

b @ i P =0-8081
FACT-MM total score H— eo— P =0-0929
' P i P =0-8461
FACT-MM TOI H— e P=0-1201
I ® ! P =0-2584
FACT-MM subscale —— P =0-0199
b g ! P =0-8700
EQ-5D overall score R — P=0-0124
BP| ® RVd vs. VMP b ® | P =0-0028
RVd vs. Vd or VMP ——— P=0-0182

-15 -1 -0-5 0 0-5 1 15

< MCID >

“Favours VMP, or (Vd or VMP) Favours RVd

Fig 1. Changes in health-related quality of life (HRQoL) assessments during Q1—4 of initial treatment. BPI, Brief Pain Inventory; EQ-5D, Euro-
Qol-5D; FACT-MM, Functional Assessment of Cancer Therapy-Multiple Myeloma; FACT-MM TOI, FACT-MM Trial Outcome Index; MCID,
minimally important clinical difference; Q, quarter;. Legend text: MCIDs for HRQoL indices are 13-0-point increase for FACT-MM total, 11-0-
point increase for FACT-MM TO], 6-0-point increase for FACT-MM subscale, 0-1-point increase for EQ-5D overall score, and 1-5-point decrease
for BPI (lower values indicate improved HRQoL). *Results are based on mixed-effect model, repeat measurement analysis adjusted by propensity

score. Nominal P values are reported without adjustments for multiple testing. [Colour figure can be viewed at wileyonlinelibrary.com]

Table III. Serious adverse events (>2% of patients) by initial treatment.

RVd Vd/VMP VMP
System organ class event, n (%)* (n = 445) (n = 588) (n=177)
Patients with >1 specified event 200 (44-9) 234 (39-8) 34 (44-2)
Blood and lymphatic system disorders 23 (5-2) 8 (1-4) 3 (3-9)
Cardiac disorders 9 (2-0) 34 (5-8) 3 (39)
Gastrointestinal disorders 18 (4-0) 33 (5-6) 4 (5:2)
General disorders and administration site conditions 37 (8:3) 35 (6-0) 4 (52)
Infections and infestations 74 (16-6) 67 (11-4) 14 (18-2)
Injury, poisoning and procedural complications 11 (2:5) 13 (2-2) 3 (39)
Metabolism and nutrition disorders 23 (5-2) 21 (3-6) 2 (2-6)
Musculoskeletal and connective tissue disorders 18 (4-0) 17 (2-9) 5 (6-5)
Neoplasms benign, malignant and unspecified (including cysts and polyps) 23 (52) 21 (3-6) 2 (2-6)
Nervous system disorders 27 (6-1) 23 (39) 0 (0)
Renal and urinary disorders 15 (3-4) 28 (4-8) 2 (2:6)
Respiratory, thoracic and mediastinal disorders 35 (7-9) 30 (5-1) 2 (2:6)
Vascular disorders 15 (3-4) 14 (2-4) 2 (2-6)

RVd, lenalidomide-bortezomib-dexamethasone; Vd, bortezomib-dexamethasone; VMP, bortezomib-melphalan-prednisone.

*Numbers do not add up to the overall due to each patient having multiple adverse events.

patients (82-9%) completed the EQ-5D, and the frequency
dropped to 258 of 363 patients (71-1%) completing the EQ-
5D at the end of Q4. The drop in the EQ-5D completion
rates from Q1 through to Q4 can be attributed to: (i)
patients (n = 86) who were no longer in the cohort as a
result of treatment discontinuation, death, progressive disease
or change in regimen, and (ii) patients (n = 106) who
remained in the cohort but did not provide EQ-5D assess-
ment forms. The decrease in EQ-5D completion rates from
Q1 to Q4 was similar across treatment groups except for

VMP, which was a smaller cohort (n = 77). Finally, patients
who received RVd were generally younger than those who
received VMP or Vd/VMP (median age 67 vs. 76/74 years),
and as a result, may have fewer comorbidities and overall
better health, which may have contributed to the observed
differences in HRQoL.

The rate of SAEs was similar with all three regimens
(RVd, Vd, Vd/VMP) and patient HRQoL was maintained
within the groups. Completion of induction regimen and
the common reasons for

toxicity were discontinuing
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treatment for all three treatment groups and occurred with
similar frequencies; rates of treatment discontinuations due
to death were also similar within the groups. In the SWOG
S0777 trial, 23% patients receiving RVd as induction treat-
ment discontinued because of AEs (vs. 10% in the Rd arm),
which could be attributable to the higher occurrence of
Grade >3 AEs (particularly neurological toxicities) in the
RVd arm versus the Rd arm (33% vs. 11%; P < 0-0001).2 In
the community-based UPFRONT study, SAEs occurred in
47% of patients during induction with VMP and in 48% of
patients during induction with Vd,"" which was comparable
to that observed in the present analysis. However, in melpha-
lan-containing regimens, such as VMP, myelosuppression
and risk of secondary malignancies attributed to melphalan
along with its safety profile limit its duration of use.'"*® In
the UPFRONT trial, incidence of haematological AEs was
generally higher in patients receiving VMP, compared with
VTd or Vd, and the rate of discontinuation due to AEs was
38% in the VTd arm, 29% in the Vd arm, and 34% in the
VMP arm.'!

Findings from the present analysis provide meaningful
real-world evidence on the effects of initial treatment choice
on HRQoL for patients with NDMM without immediate
SCT intent. In interpreting these results, however, the well-
known limitations of real-world studies must be acknowl-
edged. Patients were not randomised to treatment, no proto-
col-mandated specific treatments or formal response
assessment criteria were applied, the collection of AE data
was limited (e.g. AE grades were collected only for events of
special interest starting in 2012 and not for the entire dura-
tion of the study), and treatment durations and intensities
varied. Also, the Connect MM Registry is geographically
restricted to the United States and is not a global study. As
in any observational study, the potential exists for missing or
erroneous data because monitoring of individual sites for
data verification is limited. However, to address this issue,
the Connect MM Registry has the ability to query sites for
more information on questionable or missing data; the use
of multiple imputation methods in the analyses also miti-
gates the impact of missing data. The rate of HRQoL assess-
ment completion was also high at baseline and remained so
through to Q4, despite the study being non-interventional.
Although the present analysis did not address the association
between baseline patient characteristics and HRQoL, it
accounted for baseline variables in propensity score genera-
tion when analysing change-from-baseline HRQoL scores
between treatment groups. Moreover, previously published
data from this Registry have shown the associations of some
baseline patient and disease characteristics on HRQoL.*™*
Finally, a potential selection factor between the treatment
populations is based on the typical use of doublets like Vd in
frail, older patients in the USA who cannot tolerate triplet
regimens such as RVd. Despite these limitations, the Connect
MM Registry, which is one of the largest prospective cohort
studies of patients with MM, including those from multiple

geographically diverse (e.g. 49 USA States) and predomi-
nantly community-based centres, provides important insights
into the real-world experiences of patients.

In conclusion, these real-world data from the Connect
MM Registry demonstrate that induction treatment with
RVd in patients with NDMM without SCT intent maintains
HRQoL compared with the induction regimens, VMP or Vd/
VMP, which have been commonly used in Europe. These
data also support the potential use of HRQoL assessments to
inform treatment decisions at baseline or, if HRQoL appears
to decline during treatment, adjustments to the treatment
regimen. With the recent approval of RVd by the European
Commission for transplant-ineligible patients with previously
untreated MM, HRQoL data from a real-world setting will
provide further guidance for the use of this regimen in com-
munity-based practices.
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