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TAGGEDPABSTRACT
Purpose: Maintenance therapy after autologous

stem cell transplantation (ASCT) improves clinical out-
comes in multiple myeloma (MM), but the effect of
continued treatment with lenalidomide-only mainte-
nance, or any maintenance, on health care resource uti-
lization (HCRU) is largely unknown.

Methods: Here we present an analysis of HCRU
and clinical outcomes in a cohort of patients from the
Connect MM registry, the largest, ongoing, observa-
tional, prospective US registry of patients with symp-
tomatic newly diagnosed MM. In this study, patients
with newly diagnosed MM who completed induction
and single ASCT without subsequent consolidation
received lenalidomide-only maintenance (n = 180), any
maintenance (n = 256), or no maintenance (n = 165).
HCRU (hospitalization, surgery/procedures, and con-
current medications [growth factors, bisphosphonates,
or neuropathic pain medication]) was assessed starting
from 100 days post-ASCT for up to 2 years.

Findings: Although the rates of hospitalization per
100 person-years were similar across groups at the end
of years 1 and 2, the median duration of hospitaliza-
tion was numerically longer with no maintenance. The

rates of use of growth factors, bisphosphonates, and
neuropathic pain medication were generally similar in
all 3 groups. The receipt of any maintenance was asso-
ciated with significantly reduced use of neuropathic
pain medications during year 1. Of note, lenalidomide-
only maintenance was associated with significantly lon-
ger progression-free survival (54.5 vs 30.4 months;
hazard ratio [HR] = 0.58; 95% CI, 0.43�0.79;
P = 0.0005) and overall survival (OS) (median OS not
reached in either group; HR = 0.45; 95% CI,
0.28�0.73; P = 0.001) compared with no maintenance.
Likewise, the group treated with any maintenance had
significantly longer median progression-free survival
(44.7 vs 30.4 months; HR = 0.62; 95% CI, 0.47�0.82;
P = 0.0008) and OS (median OS not reached in either
group; HR = 0.50; 95% CI, 0.33�0.76; P = 0.001)
than did the group that did not receive maintenance.
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Implications: These findings suggest that in this
largely community-based study population, post-ASCT
maintenance therapy, including lenalidomide-only
maintenance, improves clinical outcomes without nega-
tively affecting HCRU. ClinicalTrials.gov identifier:
NCT01081028. (Clin Ther. 2018;&:1�11) © 2018
The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license. (http://
creativecommons.org/licenses/by-nc-nd/4.0/)
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TAGGEDH1INTRODUCTIONTAGGEDEND
In the United States, multiple myeloma (MM) is the
second most common hematologic malignancy,
accounting for an estimated 30,300 new diagnoses in
2016.1 In recent years, the prognosis in patients with
newly diagnosed (ND) MM has improved consider-
ably, with response rates of >80% and median pro-
gression-free survival (PFS) exceeding 40 months.2�6

New options for induction therapy, including the pro-
teasome inhibitor bortezomib and the immunomodula-
tory drug lenalidomide, have changed the therapeutic
paradigm of MM and offer hope for better clinical
outcomes.3,7

Autologous stem cell transplantation (ASCT) is the
standard of care for NDMM.5,6,8�10 Despite improve-
ments in treatment, ASCT is curative in only a subset
of patients, with more than half of patients relapsing
within 2 to 3 years of ASCT without post-ASCT treat-
ment.2,4,9,11,12 Thus, a key treatment goal for trans-
plant-eligible patients with NDMM is to extend post-
ASCT remission. Several randomized studies have
demonstrated significant clinical benefit among
patients who received lenalidomide maintenance ther-
apy post-ASCT.2,4,5 A recent meta-analysis of data
from the studies CALGB 100104 (Cancer and Leuke-
mia Group B), IFM 2005-02 (Intergroupe Franco-
phone du Myelome), and GIMEMA RV-209 (Gruppo
Italiano Malattie Ematologiche dell'Adulto) found a
significant improvement in median overall survival
(OS) that was independent of post-ASCT response and
was consistent across subgroups examined.13

Although the clinical benefits of lenalidomide main-
tenance are well documented, the effect of continued
lenalidomide treatment on health care resource utiliza-
tion (HCRU) remains to be determined. HCRU data

can be beneficial in characterizing the impact of various
toxicities that may be associated with a continuous
maintenance therapy and have the potential to affect
the choice of maintenance therapy. Connect MM* is a
large, noninterventional, US-based prospective registry
of data on >3000 patients with NDMM from 250 aca-
demic-, government-, and community-based centers.
Most patients (84%) were enrolled at community-
based oncology centers. This registry was designed to
examine diagnostic patterns, common first-line treat-
ment regimens, and subsequent therapeutic strategies
in patients with NDMM.14,15 The present study ana-
lyzed data from the Connect MM registry to assess the
effects of any maintenance, lenalidomide-only mainte-
nance, and no maintenance on treatment outcomes
and HCRU after ASCT in patients with NDMM.

TAGGEDH1PATIENTS ANDMETHODSTAGGEDEND
Registry Design and Patient Eligibility
As previously described,15 Connect MM is an observa-
tional, prospective, multicenter registry (clinicaltrials.
gov identifier: NCT01081028) that collects longitudi-
nal data on patients with NDMM in the United States.
Participation in the registry was voluntary, and to min-
imize bias, enrollment was competitive (ie, each conse-
cutive patient was screened for enrollment). Medical
treatment was administered per physician discretion,
including all medications, follow-up visits, and any lab-
oratory testing. Eligible patients were aged �18 years
and were diagnosed with symptomatic previously
untreated MM within 60 days before study entry. All
patients who provided signed informed consent were
eligible for registry inclusion. Patients were followed
up quarterly for treatment and outcomes until study
end or early discontinuation (eg, due to death, with-
drawal of consent, or loss to follow-up). MM was eval-
uated per International Myeloma Working Group
criteria.16

The registry comprises 2 cohorts. The analysis pop-
ulation in the present study included patients in cohort
1 (n = 1493), who enrolled between September 2009
and December 2011 (data cutoff, January 7, 2016) and
underwent single ASCT. Median time from diagnosis
to enrollment was 25 days. To reduce potential sources
of bias, patients who received allogeneic and

* Trademark of Celgene Corporation (Summit, New
Jersey).
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