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Abstract
The NCCN Guidelines for Multiple Myeloma provide recommendations for diagnosis, evaluation, treatment, including supportivecare, and follow-up for patients with myeloma. These NCCN Guidelines Insights highlight the important updates/changes specific to
the myeloma therapy options in the 2018 version of the NCCN Guidelines.
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Please Note

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of consensus of the
authors regarding their views of currently accepted approaches to treatment. The NCCN Guidelines® Insights
highlight important changes to the NCCN Guidelines®
recommendations from previous versions. Colored
markings in the algorithm show changes and the discussion aims to further the understanding of these changes
by summarizing salient portions of the NCCN Guideline Panel discussion, including the literature reviewed.
These NCCN Guidelines Insights do not represent the
full NCCN Guidelines; further, the National Comprehensive Cancer Network® (NCCN®) makes no representation
or warranties of any kind regarding the content, use, or application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their applications
or use in any way.
The full and most current version of these NCCN
Guidelines are available at NCCN.org.
© National Comprehensive Cancer Network, Inc.
2018, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.
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NCCN: Continuing Education
Target Audience: This activity is designed to meet the educational needs of physicians, nurses, and pharmacists involved in
the management of patients with cancer.

Accreditation Statement NCCN
Physicians: National Comprehensive Cancer Network is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for physicians.
NCCN designates this journal-based CE activity for a maximum
of 1.0 AMA PRA Category 1 Credit™. Physicians should claim
only the credit commensurate with the extent of their participation in the activity.
Nurses: National Comprehensive Cancer Network is accredited
as a provider of continuing nursing education by the American
Nurses Credentialing Center`s Commission on Accreditation.
NCCN designates this educational activity for a maximum of
1.0 contact hour.

All clinicians completing this activity will be issued a certificate
of participation. To participate in this journal CE activity: 1) review the educational content; 2) take the posttest with a 66%
minimum passing score and complete the evaluation at http://
education.nccn.org/node/82370; and 3) view/print certificate.
Pharmacists: You must complete the posttest and evaluation
within 30 days of the activity. Continuing pharmacy education
credit is reported to the CPE Monitor once you have completed
the posttest and evaluation and claimed your credits. Before
completing these requirements, be sure your NCCN profile has
been updated with your NAPB e-profile ID and date of birth.
Your credit cannot be reported without this information. If
you have any questions, please e-mail education@nccn.org.
Release date: January 10, 2018; Expiration date: January 10,
2019

Learning Objectives:
Upon completion of this activity, participants will be able to:

Pharmacists: National Comprehensive Cancer Network is
accredited by the Accreditation Council for Pharmacy Education as a provider of continuing pharmacy education.
NCCN designates this knowledge-based continuing education
activity for 1.0 contact hour (0.1 CEUs) of continuing education
credit. UAN: 0836-0000-18-001-H01-P

• Integrate into professional practice the updates to the
NCCN Guidelines for Multiple Myeloma
• Describe the rationale behind the decision-making
process for developing the NCCN Guidelines for Multiple
Myeloma
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Multiple Myeloma, Version 3.2018
MYELOMA THERAPY1-4

Exposure to myelotoxic agents (including alkylating agents and nitrosoureas) should be limited to avoid
compromising stem cell reserve prior to stem cell harvest in patients who may be candidates for transplants.

PRIMARY THERAPY FOR TRANSPLANT CANDIDATES (assess for response after each cycle)
Preferred Regimens
• Bortezomib/lenalidomide5/dexamethasone (category 1)
• Bortezomib/cyclophosphamide/dexamethasone6
Other Recommended Regimens
• Bortezomib/doxorubicin/dexamethasone (category 1)
• Carfilzomib7,8/lenalidomide5/dexamethasone
• Ixazomib/lenalidomide5/dexamethasone (category 2B)
Useful In Certain Circumstances
• Bortezomib/dexamethasone (category 1)9
• Bortezomib/thalidomide/dexamethasone (category 1)
• Lenalidomide5/dexamethasone (category 1)9
• Dexamethasone/thalidomide/cisplatin/doxorubicin/cyclophosphamide/etoposide/bortezomib (VTD-PACE)

1Selected, but not inclusive of all regimens.
2Herpes zoster prophylaxis for patients treated

with proteasome inhibitors or daratumumab.

3Subcutaneous bortezomib is the preferred method of administration.
4Full-dose aspirin recommended with immunomodulator-based therapy. Therapeutic anticoagulation recommended for those at high risk for thrombosis.
5Consider harvesting peripheral blood stem cells prior to prolonged exposure to lenalidomide.
6Preferred initial treatment in patients with acute renal insufficiency. Consider switching to bortezomib/lenalidomide/dexamethasone after renal function improves.
7Optimal dosing in this regimen has not been defined.
8Can potentially cause cardiac and pulmonary toxicity, especially in elderly patients.
9Triplet regimens should be used as the standard therapy for patients with multiple myeloma;

however, elderly or frail patients may be treated with doublet regimens.

Version 3.2018 © National Comprehensive Cancer Network, Inc. 2018, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

MYEL-D
(1 OF 3)

Overview
NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there

is uniform NCCN consensus that the intervention
is appropriate.
Category 2A: Based upon lower-level evidence, there

is uniform NCCN consensus that the intervention is
appropriate.
Category 2B: Based upon lower-level evidence, there

is NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there

is major NCCN disagreement that the intervention
is appropriate.
All recommendations are category 2A unless otherwise
noted.
Clinical trials: NCCN believes that the best management
for any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Multiple myeloma (MM) is characterized by the
neoplastic proliferation of plasma cell clones that
produce monoclonal immunoglobulin. These plasma
cell clones proliferate in the bone marrow causing
skeletal damage, a hallmark of MM. Other diseaserelated complications include hypercalcemia, renal
insufficiency, anemia, and infections. MM accounts
for approximately 1.8% of all cancers and slightly
more than 17% of hematologic malignancies in the
United States.1 The American Cancer Society has
estimated that 30,280 new MM cases will occur in
the United States in 2017, with an estimated 12,590
deaths.1
The NCCN MM Panel has developed guidelines
for the management of patients with various plasma
cell neoplasms, including solitary plasmacytoma,
smoldering myeloma, MM, systemic light-chain amyloidosis, and Waldenström’s macroglobulinemia.
These NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) are updated annually,
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MYELOMA THERAPY1-4
PRIMARY THERAPY FOR NON-TRANSPLANT CANDIDATES (assess for response after each cycle)
Preferred Regimens
• Bortezomib/lenalidomide/dexamethasone (category 1)
• Lenalidomide/low-dose dexamethasone (category 1)9,10
• Bortezomib/cyclophosphamide/dexamethasone6
Other Recommended Regimens
• Carfilzomib8/lenalidomide/dexamethasone
• Carfilzomib8/cyclophosphamide/dexamethasone
• Ixazomib/lenalidomide/dexamethasone
Useful In Certain Circumstances
• Bortezomib/dexamethasone9
MAINTENANCE THERAPY
Preferred Regimens
• Lenalidomide11 (category 1)
Other Recommended Regimens
• Bortezomib
8Can

potentially cause cardiac and pulmonary toxicity, especially in elderly
patients.
regimens should be used as the standard therapy for patients with
multiple myeloma; however, elderly or frail patients may be treated with doublet
regimens.
10Continuously until progression. Benboubker L, Dimopoulos MA, Dispenzieri
A, et al. Lenalidomide and dexamethasone in transplant-ineligible patients with
myeloma. N Engl J Med 2014;371:906-917.
11There appears to be an increased risk for secondary cancers, especially
with lenalidomide maintenance following transplant. The benefits and risks
of maintenance therapy vs. secondary cancers should be discussed with
patients.
9Triplet

1Selected, but not inclusive of all regimens.
2Herpes zoster prophylaxis for patients treated

with proteasome inhibitors or
daratumumab.
3Subcutaneous bortezomib is the preferred method of administration.
4Full-dose aspirin recommended with immunomodulator-based therapy. Therapeutic
anticoagulation recommended for those at high risk for thrombosis.
6Preferred initial treatment in patients with acute renal insufficiency. Consider
switching to bortezomib/lenalidomide/dexamethasone after renal function improves.

Version 3.2018 © National Comprehensive Cancer Network, Inc. 2018, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

and sometimes more often if new high-quality clinical data that impact the care of affected individuals
become available.
These NCCN Guidelines Insights focus on updates to the 2018 version of the NCCN Guidelines
for MM, including those regarding therapy options
for both newly diagnosed and relapsed/refractory
(R/R) MM.
There are several classes of agents used for the
treatment of MM, such as proteasome inhibitors
(PIs), immunomodulatory drugs (IMiDs), histone
deacetylase inhibitors, monoclonal antibodies, alkylators, and steroids. These drugs are combined
as doublets, triplets, and/or multiple drug regimens
for treating MM, thus making the choice of optimal
therapy at diagnosis and relapse quite challenging. In
the 2018 version, the NCCN panel has categorized
all MM therapy regimens as “preferred,” “other recommended,” or “useful under certain circumstances.” The purpose of classifying regimens is to provide
guidance on treatment selection considering the evi-

MYEL-D
(2 OF 3)

dence, relative efficacy, toxicity, and other factors,
such as preexisting comorbidities (eg, peripheral
neuropathy [PN], renal insufficiency), nature of the
disease, and, in some cases, access to agents.
The guidelines list regimens recommended by
the NCCN MM Panel for newly diagnosed transplant-eligible and non–transplant-eligible candidates, maintenance therapy, and previously treated
myeloma (MYEL-D, 1–3; pages 13–15). The panel
notes that this list is a selected one and not inclusive
of all regimens used for the management of MM.

Updates to Treatment Options for
Newly Diagnosed MM
For treatment of newly diagnosed transplant-eligible
patients, bortezomib-based triple-drug regimens listed as preferred options include bortezomib/lenalidomide/dexamethasone (VRd) and bortezomib/cyclophosphamide/dexamethasone (VCd). After VRd
demonstrated tolerability and efficacy in patients
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MYELOMA THERAPY1-4,12
Therapy for Previously Treated Multiple Myeloma (assess for response after each cycle)
Preferred Regimens
• Repeat primary induction therapy
(if relapse at >6 mo)
• Bortezomib/lenalidomide/dexamethasone
• Carfilzomib (twice weekly)8/dexamethasone (category 1)9
• Carfilzomib8/lenalidomide/dexamethasone (category 1)13
Other Recommended Regimens
• Bendamustine/bortezomib/dexamethasone
• Bendamustine/lenalidomide/dexamethasone
• Bortezomib/liposomal doxorubicin/dexamethasone (category 1)
• Bortezomib/cyclophosphamide/dexamethasone
• Carfilzomib8/cyclophosphamide/dexamethasone
• Carfilzomib (weekly)8/dexamethasone9
• Cyclophosphamide/lenalidomide/dexamethasone
• Bortezomib/dexamethasone (category 1)9
• Daratumumab14,16
• Daratumumab14/pomalidomide20/dexamethasone
• Elotuzumab/bortezomib/dexamethasone
• Ixazomib17/dexamethasone9
Useful In Certain Circumstances
• Bendamustine
• Dexamethasone/cyclophosphamide/etoposide/cisplatin (DCEP)21
1Selected, but not inclusive of all regimens.
2Herpes zoster prophylaxis for patients treated with proteasome inhibitors or daratumumab.
3Subcutaneous bortezomib is the preferred method of administration.
4Full-dose aspirin recommended with immunomodulator-based therapy. Therapeutic anticoagulation

• Daratumumab14/bortezomib/dexamethasone (category 1)
• Daratumumab14/lenalidomide/dexamethasone (category 1)
• Elotuzumab15/lenalidomide/dexamethasone (category 1)13
• Ixazomib17/lenalidomide/dexamethasone (category 1)13
• Ixazomib/pomalidomide20/dexamethasone
• Lenalidomide/dexamethasone18 (category 1)9
• Panobinostat19/bortezomib/dexamethasone (category 1)
• Panobinostat19/carfilzomib8,9
• Panobinostat19/lenalidomide/dexamethasone
• Pomalidomide20/cyclophosphamide/dexamethasone
• Pomalidomide20/dexamethasone18 (category 1)9
• Pomalidomide20/bortezomib/dexamethasone
• Pomalidomide20/carfilzomib8/dexamethasone

• Dexamethasone/thalidomide/cisplatin/doxorubicin/
cyclophosphamide/etoposide (DT-PACE)21 ± bortezomib (VTDPACE)21
• High-dose cyclophosphamide
15 Indicated

in combination with lenalidomide and dexamethasone for the treatment of patients who
have received one to three prior therapies.
for the treatment of patients who have received at least three prior therapies, including a
proteasome inhibitor (PI) and an immunomodulatory agent or who are double refractory to a PI and
recommended for those at high risk for thrombosis.
immunomodulatory agent.
8
17Indicated for the treatment of patients who have received at least one prior therapy.
Can potentially cause cardiac and pulmonary toxicity, especially in elderly patients.
9Triplet regimens should be used as the standard therapy for patients with multiple myeloma; however,
18Consider single-agent lenalidomide or pomalidomide for steroid-intolerant individuals.
19Indicated for the treatment of patients who have received at least two prior regimens, including
elderly or frail patients may be treated with doublet regimens.
12Consideration for appropriate regimen is based on the context of clinical relapse.
bortezomib and an immunomodulatory agent.
13Clinical trials with these regimens primarily included patients who were lenalidomide-naive or with
20Indicated for the treatment of patients who have received at least two prior therapies including
lenalidomide-sensitive multiple myeloma.
an immunomodulatory agent and a proteasome inhibitor and who have demonstrated disease
14May interfere with serological testing and cause false-positive indirect Coombs test.(See MYEL-E)
progression on or within 60 days of completion of the last therapy.
21Generally reserved for the treatment of aggressive multiple myeloma.
Version 3.2018 © National Comprehensive Cancer Network, Inc. 2018, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form withMYEL-D
out the express written permission of NCCN®.
16Indicated

(3 OF 3)

with newly diagnosed MM in phase II studies,2–4 the
pivotal phase III multicenter SWOG S07775 trial
compared it with lenalidomide/dexamethasone. In
this trial, newly diagnosed patients with MM were
randomly assigned to receive 6 months of primary
therapy with either VRd or lenalidomide/dexamethasone, each followed by maintenance therapy with
lenalidomide/dexamethasone until progression or
unacceptable toxicity. The group treated with VRd
showed a significantly longer progression-free survival (PFS) of 43 versus 30 months (hazard ratio [HR],
0.712; 95% CI, 0.56–0.906) and improved median
overall survival (OS) of 75 versus 64 months (HR,
0.709; 95% CI, 0.524–0.959).5 Based on the significant improvement in PFS and OS seen with VRd,
the NCCN panel included this regimen as a category 1, preferred option for the primary treatment
of transplant-eligible and non–transplant-eligible
patients with newly diagnosed MM (MYEL-D, 1 of
3; page 13).

For patients receiving lenalidomide-based regimens, the panel recommends harvesting peripheral blood stem cells before prolonged exposure to
lenalidomide. Full-dose aspirin is recommended as
thromboprophylaxis, and therapeutic anticoagulation is recommended for those at high risk for thrombosis. The NCCN panel recommends herpes prophylaxis in patients receiving bortezomib therapy (or
other PIs) and those receiving anti-CD38 or elotuzumab monoclonal antibody therapy. Subcutaneous
administration is the preferred route for bortezomib,
based on the findings of the MMY-3021 trial showing that subcutaneous single-agent bortezomib had
noninferior efficacy to intravenous bortezomib with
regard to overall response rate (ORR) after 4 cycles.6
Although time to progression and OS were similar in
both groups,6,7 patients receiving bortezomib subcutaneously experienced a significant reduction in PN
(MYEL-D, 1 and 2 of 3; pages 13 and 14).
Data from phase II studies have demonstrated
the tolerability and efficacy of VCd in the manage-
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ment of patients with newly diagnosed MM.3,8–11 The
NCCN MM Panel has included combination VCd
in the list of primary treatments for both transplanteligible and non–transplant-eligible patients with
newly diagnosed MM; this is a preferred option, especially in patients with acute renal insufficiency. According to the panel, patients can consider switching
to VRd after renal function improves (MYEL-D, 1
and 2 of 3; pages 13 and 14).
In addition to these bortezomib-based regimens,
lenalidomide/low-dose dexamethasone is included
as a category 1, preferred regimen for non–transplant-eligible patients. The international multicenter FIRST trial compared the efficacy and safety
of lenalidomide/dexamethasone given continuously
or for a fixed duration (72 weeks) with melphalan/
prednisone/thalidomide (MPT) in elderly non–
transplant-eligible patients with newly diagnosed
MM (n=1,623).12 After a median follow-up of 37
months, risk of progression or death was reduced
by 28% in patients receiving continuous lenalidomide/dexamethasone versus MPT (HR, 0.72; 95%
CI, 0.61–0.85; P<.001).12 An OS benefit was also
seen in the lenalidomide/dexamethasone arm versus
MPT (HR, 0.78; CI, 0.64–0.96; P=.02).12 Continuous lenalidomide/dexamethasone also reduced the
risk of progression or death compared with 18 cycles
of lenalidomide/dexamethasone (HR, 0.70; 95% CI,
0.89–1.20; P=.70), and demonstrated longer median
OS.13
Results of the ECOG E4A03 trial,14 which included elderly patients with MM, also demonstrated that lenalidomide/low-dose dexamethasone is a
well-tolerated and effective regimen for transplanteligible and non–transplant-eligible patients. In this
study, the OS rate was significantly higher with lenalidomide/low-dose dexamethasone compared with
lenalidomide/high-dose dexamethasone.15 The inferior survival outcome observed with high-dose dexamethasone was greatest in patients aged ≥65 years.
Patients who did not proceed to autologous stem cell
transplant (autoSCT) had an OS rate of 91% with
lenalidomide/low-dose dexamethasone at the end of
2 years.15 The 3-year OS of patients who received
4 cycles of primary treatment with either dose followed by autoSCT was 92%, suggesting that lenalidomide and dexamethasone is a reasonable choice for
primary therapy before SCT.15 However, it should be
noted that the choice to proceed to SCT was not

randomized, but rather based on physician and patient preference.
Based on the this evidence, lenalidomide/lowdose dexamethasone is listed as a category 1, preferred option in the NCCN Guidelines for non–
transplant-eligible patients, especially those who are
frail or elderly with standard-risk features. For transplant-eligible patients, lenalidomide/dexamethasone
is listed as a category 1 option in the category “useful in certain circumstances,” with a note that triple-drug regimens are preferred as primary therapy
for transplant-eligible patients, although elderly or
frail patients may be treated with doublet regimens
(MYEL-D, 2 of 3; page 14).
The full list of recommended regimens for transplant-eligible and non–transplant-eligible candidates with newly diagnosed MM can be found on
pages 13 and 14 (MYEL-D, 1 and 2 of 3).

Updates to Maintenance
Therapy Recommendations
In transplant-eligible patients, multiple phase III
randomized trials have evaluated maintenance
therapy with lenalidomide after autoSCT.16,17 A recent meta-analysis of 1,208 patients randomized to
lenalidomide maintenance or placebo showed improved median PFS associated with lenalidomide
maintenance (52.8 vs 23.5 months; HR, 0.48; 95%
CI, 0.41–0.55).18 At 7 years, OS was 62% in the lenalidomide maintenance group versus 50% for placebo or observation. In those with high-risk cytogenetics and International Staging System (ISS) stage
III disease, a PFS benefit was seen with lenalidomide
maintenance versus placebo, but not an OS benefit.
In non–transplant-eligible patients, several randomized trials have explored the benefit of maintenance therapy with lenalidomide after completion
of primary therapy. Data from the phase III MM015
study show that lenalidomide maintenance after
melphalan/prednisone/lenalidomide primary therapy significantly reduced the risk of disease progression and increased PFS.19 In the FIRST trial, use of
lenalidomide until disease progression was associated with superior PFS compared with a fixed duration of lenalidomide.13 Updated survival analysis
from the CALGB 100104 (Alliance) study at a median follow-up of 91 months reported a median time
to progression of 57.3 months (95% CI, 44.2–73.3)
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with lenalidomide and 28.9 months (95% CI, 23.0–
36.3) with placebo (HR, 0.57; 95% CI, 0.46–0.71;
P<.0001).20
Several reports show higher incidences of secondary malignancies when lenalidomide is used as
maintenance therapy post-SCT or in a melphalancontaining regimen.16,17,20–22 However, there seems to
be an increased risk for secondary cancers, especially
post-SCT16,17,23 or after treatment with melphalancontaining regimens.22 According to the results of
the FIRST trial, in the continuous lenalidomide/
dexamethasone arm, absence of the alkylator melphalan is associated with a lower incidence of second malignancies.12 In the recent meta-analysis,18
at a median follow-up of 79.5 months before disease
progression on lenalidomide maintenance, the rates
of second primary hematologic and solid tumor malignancies were 5.3% and 5.8%, respectively. The
benefits of improved PFS with lenalidomide maintenance must be weighed against the increased rate
of severe (grade 3 and 4) neutropenia, risk of second cancers, and other toxicities, including cost.24
The NCCN panel notes that the benefits and risks of
maintenance therapy with lenalidomide, including
the risk secondary cancers, should be discussed with
patients (MYEL-D, 2 of 3; page 14).
Given the significant improvement in PFS and
the OS benefit, the NCCN panel now lists singleagent lenalidomide as a category 1, preferred maintenance regimen (MYEL-D, 2 of 3; page 14).
Maintenance with bortezomib has also been
evaluated in randomized trials. Results from the
HOVON study show that maintenance with singleagent bortezomib after autoSCT is well tolerated
and associated with improvement in ORR.25 A multicenter phase III trial showed that consolidation
with bortezomib after autoSCT improved PFS only
in patients not achieving at least a very good partial response (VGPR) after autoSCT; there was no
difference in PFS in patients with a VGPR or better (≥VGPR) after autoSCT.26 Preliminary results of
the phase III UPFRONT study also show that maintenance with single-agent bortezomib is well tolerated when administered after treatment with bortezomibbased primary therapy.27 Results show that
the response rates, including complete response and
≥VGPR, improved after bortezomib maintenance in
all arms, with no concomitant increase in the incidence of PN.27 Bortezomib is listed as an “Other Rec-

ommended” maintenance regimen in the NCCN
Guidelines (MYEL-D, 2 of 3; page 14).

Updates to Treatment Options for
Previously Treated MM
A variety of therapies are available as options for
patients with previously treated MM. Choice of
therapy depends on the context of clinical relapse,
such as prior treatment and duration of response,
with options including systemic therapy, autoSCT
for eligible patients who did not receive autoSCT
as part of their initial treatment, or consideration
for a clinical trial. For those who received autoSCT
as part of initial treatment and achieved a durable
response or stable disease, consideration should be
given to a second SCT on or off clinical trial at the
time of relapse/disease progression. If relapse occurs
>6 months after completion of the initial primary
therapy, patients may be retreated with the same primary regimen. Several new regimens were included
as options for the treatment of R/R MM in the 2018
version of the NCCN Guidelines (MYEL-D, 3 of 3;
page 15).
Triple-drug regimens remain standard therapy
options for patients with MM; however, the NCCN
panel notes that selected patients, such as those who
are elderly or frail, may be treated with doublet regimens, and a third drug could be added if/when the
patient’s condition improves. Results of the phase III
ENDEAVOR trial in patients with R/R MM treated
with multiple prior lines of therapy showed improved
ORR with carfilzomib (twice weekly)/dexamethasone compared with bortezomib/dexamethasone
(77% vs 63%). Further, a 2-fold improvement was
observed in median PFS with carfilzomib/dexamethasone versus bortezomib/dexamethasone (18.7 vs
9.4 months; HR, 0.53; P<.0001).28 Additionally, a
lower incidence of PN but an increased frequency
of heart failure, acute renal failure, and hypertension was seen in the carfilzomib group. OS analysis
showed that the carfilzomib/dexamethasone group
lived 7.6 months longer (median OS, 47.6 months
for carfilzomib vs 40 for bortezomib; HR, 0.791; 95%
CI, 0.648–0.964; P=.010).29
A phase II study in patients with R/R MM
(n=104) evaluated safety and efficacy of weekly dosing30 of carfilzomib (70 mg/m2) with dexamethasone.31 The observed ORR was 77% (95% CI, 68–
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85). At 13.6 months, median PFS was 16.2 months
(95% CI, 10.2–21.0).31 Based on the data from the
ENDEAVOR trial, the NCCN MM Panel included
the combination of carfilzomib (twice weekly) and
dexamethasone as a category 1, preferred option for
patients with R/R MM. Carfilzomib (weekly) with
dexamethasone is included under “Other Recommended Regimens” for patients with previously
treated MM (MYEL-D, 3 of 3; page 15).
A phase II trial comparing the safety and toxicity of carfilzomib/cyclophosphamide/dexamethasone versus VCd in patients who received one prior
regimen for R/R MM showed that carfilzomib/cyclophosphamide/dexamethasone is well tolerated, with
carfilzomib having a similar toxicity profile to that
seen in other trials.32 Considering these data, the
panel included carfilzomib/cyclophosphamide/dexamethasone under “Other Recommended Option” for
patients with previously treated MM (MYEL-D, 3 of
3; page 15).
For patients with R/R MM who have received at
least one prior therapy, 3 regimens were added as category 1: ixazomib/lenalidomide/dexamethasone for
those who have received at least one prior therapy,
and daratumumab/lenalidomide/dexamethasone and
daratumumab/bortezomib/dexamethasone based on
the results of the multicenter, randomized, phase III
POLLUX and CASTOR trials, respectively.33,34
For patients with R/R MM who have received
≥2 prior therapies, including an IMiD and a PI, and
who have demonstrated disease progression on or
within 60 days of completion of the last therapy, 2
new regimens were added as options in the updated
guidelines: ixazomib/pomalidomide/dexamethasone
and daratumumab/pomalidomide/dexamethasone.
The inclusion of ixazomib/pomalidomide/dexamethasone was based on the results of recently reported
phase I/II studies.32,35 The inclusion of daratumumab/pomalidomide/dexamethasone was based on the
results of a phase Ib multicenter study that included >100 patients who had received ≥2 prior lines
of therapy (excluding daratumumab or pomalidomide).36 At a median follow-up of 13.1 months, the
ORR was 60%, and median PFS and OS were 8.8
and 17.5 months, respectively; the estimated survival at 1 year was 66%.36 Phase III studies of dara-

tumumab/pomalidomide/dexamethasone compared
with pomalidomide/dexamethasone are ongoing.
The addition of IMiDs to daratumumab in patients
with refractory MM may overcome refractoriness in
both agents.37
Daratumumab can interfere with cross-matching
and red blood cell antibody screening; therefore, the
NCCN panel recommends performing a type and
screen before administering this agent to inform future matching. Daratumumab can also interfere with
immunofixation assays used to determine response
to therapy if the dominant myeloma clone is IGG
kappa, because daratumumab is itself an IGG monoclonal antibody.
Patients with an aggressive relapse may need
multidrug combinations for effective disease control; VTD-PACE (bortezomib, dexamethasone, thalidomide, cisplatin, doxorubicin, cyclophosphamide,
and etoposide)38–40 is one such regimen that is now
an option listed under “Useful in Certain Circumstances” for treating previously treated aggressive
MM (MYEL-D, 3 of 3; page 15).
The full list of recommended regimens for previously treated MM can be found on page 15 (MYELD, 3 of 3).

Conclusions
These NCCN Guidelines Insights highlight important updates/changes specific to treatment options for
newly diagnosed and R/R MM in the 2018 version of
the NCCN Guidelines for MM. The NCCN Guidelines are in continuous evolution, and are updated
annually or more often if new, high-quality clinical
data become available. The recommendations in the
NCCN Guidelines, with few exceptions, are based
on evidence from clinical trials. Expert medical
clinical judgment is required when applying these
guidelines in the context of individual clinical circumstances to provide optimal care. Both physicians
and patients have a responsibility to jointly explore
and select the most appropriate option from among
the available alternatives. When possible, consistent
with NCCN philosophy, the panel strongly encourages patient/physician participation in prospective
clinical trials.

© JNCCN—Journal of the National Comprehensive Cancer Network |

Volume 16 Number 1

|

January 2018

CE

NCCN Guidelines Insights

19

Multiple Myeloma, Version 3.2018
References
1. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017. CA Cancer J Clin
2017;67:7–30.

2. Richardson PG, Weller E, Lonial S, et al. Lenalidomide, bortezomib, and
3.

4.

5.

6.
7.

8.
9.

10.

11.

12.
13.

14.

15.

16.
17.
18.
19.
20.

21.

dexamethasone combination therapy in patients with newly diagnosed
multiple myeloma. Blood 2010;116:679–686.
Kumar S, Flinn I, Richardson PG, et al. Randomized, multicenter, phase
2 study (EVOLUTION) of combinations of bortezomib, dexamethasone,
cyclophosphamide, and lenalidomide in previously untreated multiple
myeloma. Blood 2012;119:4375–4382.
Roussel M, Lauwers-Cances V, Robillard N, et al. Front-line transplantation
program with lenalidomide, bortezomib, and dexamethasone combination
as induction and consolidation followed by lenalidomide maintenance
in patients with multiple myeloma: a phase II study by the Intergroupe
Francophone du Myelome. J Clin Oncol 2014;32:2712–2717.
Durie BG, Hoering A, Abidi MH, et al. Bortezomib with lenalidomide and
dexamethasone versus lenalidomide and dexamethasone alone in patients
with newly diagnosed myeloma without intent for immediate autologous
stem-cell transplant (SWOG S0777): a randomised, open-label, phase 3
trial. Lancet 2017;389:519–527.
Moreau P, Pylypenko H, Grosicki S, et al. Subcutaneous versus intravenous
administration of bortezomib in patients with relapsed multiple myeloma: a
randomised, phase 3, non-inferiority study. Lancet Oncol 2011;12:431–440.
Arnulf B, Pylypenko H, Grosicki S, et al. Updated survival analysis of a
randomized, phase 3 study of subcutaneous versus intravenous bortezomib
in patients with relapsed multiple myeloma. Haematologica 2012;97:1925–
1928.
Reeder CB, Reece DE, Kukreti V, et al. Cyclophosphamide, bortezomib
and dexamethasone induction for newly diagnosed multiple myeloma: high
response rates in a phase II clinical trial. Leukemia 2009;23:1337–1341.
Einsele H, Liebisch P, Langer C, et al. Velcade, intravenous cyclophosphamide
and dexamethasone (VCD) induction for previously untreated multiple
myeloma (German DSMM XIa Trial) [abstract]. Blood 2009;114:Abstract
131.
Reeder CB, Reece DE, Kukreti V, et al. Long-term survival with
cyclophosphamide, bortezomib and dexamethasone induction therapy
in patients with newly diagnosed multiple myeloma. Br J Haematol
2014;167:563–565.
Jimenez Zepeda HV, Duggan P, Neri PE, Bahlis NJ. Cyclophosphamide,
bortezomib and dexamethasone (CyBORD) is a feasible and active regimen
for non-transplant eligible multiple myeloma patients [abstract]. Blood
2014;124:Abstract 5754.
Benboubker L, Dimopoulos MA, Dispenzieri A, et al. Lenalidomide and
dexamethasone in transplant-ineligible patients with myeloma. N Engl J
Med 2014;371:906–917.
Hulin C, Belch A, Shustik C, et al. Updated outcomes and impact of age
with lenalidomide and low-dose dexamethasone or melphalan, prednisone,
and thalidomide in the randomized, phase III FIRST trial. J Clin Oncol
2016;34:3609–-3617.
Rajkumar SV, Jacobus S, Callander N, et al. A randomized phase III trial of
lenalidomide pus high-dose dexamethasone versus lenalidomide plus lowdose dexamethasone in newly diagnosed multiple myeloma (E4A03): a trial
coordinated by the Eastern Cooperative Oncology Group [abstract]. Blood
2006;108:Abstract 799.
Rajkumar SV, Jacobus S, Callander NS, et al. Lenalidomide plus high-dose
dexamethasone versus lenalidomide plus low-dose dexamethasone as initial
therapy for newly diagnosed multiple myeloma: an open-label randomised
controlled trial. Lancet Oncol 2010;11:29–37.
Attal M, Lauwers-Cances V, Marit G, et al. Lenalidomide maintenance
after stem-cell transplantation for multiple myeloma. N Engl J Med
2012;366:1782–1791.
McCarthy PL, Owzar K, Hofmeister CC, et al. Lenalidomide after stem-cell
transplantation for multiple myeloma. N Engl J Med 2012;366:1770–1781.
McCarthy PL, Holstein SA, Petrucci MT, et al. Lenalidomide maintenance
after autologous stem-cell transplantation in newly diagnosed multiple
myeloma: a meta-analysis. J Clin Oncol 2017;35:3279–3289.
Palumbo A, Hajek R, Delforge M, et al. Continuous lenalidomide treatment
for newly diagnosed multiple myeloma. N Engl J Med 2012;366:1759–1769.
Holstein SA, Jung SH, Richardson PG, et al. Updated analysis of CALGB
(Alliance) 100104 assessing lenalidomide versus placebo maintenance
after single autologous stem-cell transplantation for multiple myeloma: a
randomised, double-blind, phase 3 trial. Lancet Haematol 2017;4:e431–442.
Usmani S, Sexton R, Hoering A, et al. Second malignancies in total
therapy 3 trials for newly diagnosed multiple myeloma: influence of

lenalidomide versus thalidomide in maintenance phases [abstract]. Blood
2011;118:Abstract 823.

22. Palumbo A, Bringhen S, Kumar SK, et al. Second primary malignancies
with lenalidomide therapy for newly diagnosed myeloma: a meta-analysis of
individual patient data. Lancet Oncol 2014;15:333–342.

23. Usmani SZ, Sexton R, Hoering A, et al. Second malignancies in total therapy
2 and 3 for newly diagnosed multiple myeloma: influence of thalidomide and
lenalidomide during maintenance. Blood 2012;120:1597–1600.

24. Musto P, Anderson KC, Attal M, et al. Second primary malignancies
in multiple myeloma: an overview and IMWG consensus. Ann Oncol
2017;28:228–245.

25. Sonneveld P, Schmidt-Wolf IG, van der Holt B, et al. Bortezomib induction
and maintenance treatment in patients with newly diagnosed multiple
myeloma: results of the randomized phase III HOVON-65/GMMG-HD4
trial. J Clin Oncol 2012;30:2946–2955.

26. Mellqvist UH, Gimsing P, Hjertner O, et al. Bortezomib consolidation after
autologous stem cell transplantation in multiple myeloma: a Nordic Myeloma
Study Group randomized phase 3 trial. Blood 2013;121:4647–4654.

27. Niesvizky R, Flinn IW, Rifkin RM, et al. Phase 3b UPFRONT study: safety
and efficacy of weekly bortezomib maintenance therapy after bortezomibbased induction regimens in elderly, newly diagnosed multiple myeloma
patients [abstract]. Blood 2010;116:Abstract 619.

28. Dimopoulos MA, Moreau P, Palumbo A, et al. Carfilzomib and
dexamethasone versus bortezomib and dexamethasone for patients with
relapsed or refractory multiple myeloma (ENDEAVOR): a randomised,
phase 3, open-label, multicentre study. Lancet Oncol 2016;17:27–38.

29. Dimopoulos MA, Goldschmidt H, Niesvizky R, et al. Carfilzomib or
bortezomib in relapsed or refractory multiple myeloma (ENDEAVOR): an
interim overall survival analysis of an open-label, randomised, phase 3 trial.
Lancet Oncol 2017;18:1327–1337.

30. Berenson JR, Cartmell A, Bessudo A, et al. CHAMPION-1: a phase 1/2
study of once-weekly carfilzomib and dexamethasone for relapsed or
refractory multiple myeloma. Blood 2016;127:3360–3368.

31. Berdeja JG, Rifkin RM, Lyons R, et al. Once-weekly carfilzomib with
dexamethasone demonstrated promising safety and efficacy in patients
with relapsed or refractory multiple myeloma regardless of age and prior
bortezomib exposure [abstract]. Blood 2016;128:2129.

32. Voorhees PM, Mulkey F, Hassoun H, et al. Alliance A061202, a phase I/II
study of pomalidomide, dexamethasone and ixazomib versus pomalidomide
and dexamethasone for patients with multiple myeloma refractory to
lenalidomide and proteasome inhibitor based therapy: phase I results
[abstract]. Presented at the 57th Annual ASH Meeting; December 5–8, 2015;
Orlando, Florida. Abstract 375.

33. Dimopoulos MA, Oriol A, Nahi H, et al. Daratumumab, lenalidomide, and
dexamethasone for multiple myeloma. N Engl J Med 2016;375:1319–1331.

34. Palumbo A, Chanan-Khan A, Weisel K, et al. Daratumumab, bortezomib,
and dexamethasone for multiple myeloma. N Engl J Med 2016;375:754–766.

35. Krishnan AY, Kapoor P, Palmer J, et al. A phase I/II study of ixazomib (Ix)
pomalidomide (POM) dexamethasone (DEX) in relapsed refractory (R/R)
multiple myeloma: initial results [abstract]. J Clin Oncol 2016;34(Suppl
15):Abstract 8008.

36. Chari A, Suvannasankha A, Fay JW, et al. Daratumumab plus pomalidomide
and dexamethasone in relapsed and/or refractory multiple myeloma. Blood
2017;130:974–981.

37. Gavriatopoulou M, Kastritis E, Ntanasis-Stathopoulos I, et al. The addition
of IMiDs on daratumumab refractory multiple myeloma patients can
overcome refractoriness in both agents [published online ahead of print
November 22, 2017]. Blood 2017, doi: 10.1182/blood-2017-10-809293.

38. Orciuolo E, Galimberti S, Ghio F, Petrini M. VDTPACE as salvage therapy
for heavily pretreated MM patients [abstract]. Blood 2013;122:5377.

39. Andoh S, Togano T, Itoi S, et al. Efficacy and safety of VTD-PACE regimen
in relapsed or refractory multiple myeloma [abstract]. Presented at the 16th
International Myeloma Workshop; March 1–4, 2017; New Delhi, India.
Available at: http://docplayer.net/50653885-16th-international-abstractbook.html. Abstract PS-102.

40. Lakshman A, Singh PP, Rajkumar SV, et al. Efficacy of VDT PACE-like
regimens in treatment of relapsed/refractory multiple myeloma [published
online ahead of print October 25, 2017]. Am J Hematol 2017, doi: 10.1002/
ajh.24954.

© JNCCN—Journal of the National Comprehensive Cancer Network |

Volume 16 Number 1

|

January 2018

CE

20

NCCN Guidelines Insights

Multiple Myeloma, Version 3.2018
Instructions for Completion
To participate in this journal CE activity: 1) review the learning
objectives and author disclosures; 2) study the education content; 3) take the posttest with a 66% minimum passing score
and complete the evaluation at http://education.nccn.org/
node/82370; and 4) view/print certificate. After reading the
article, you should be able to answer the following multiple-

choice questions. Credit cannot be obtained for tests completed on paper. You must be a registered user on NCCN.org. If you
are not registered on NCCN.org, click on “New Member? Sign
up here” link on the left hand side of the Web site to register.
Only one answer is correct for each question. Once you successfully answer all posttest questions you will be able to view
and/or print your certificate. Software requirements: Internet

Posttest Questions
1. Based on the significant improvements in PFS and OS seen
in the phase III (SWOG S0777) trial, which of the following
regimens is included in the NCCN Guidelines as a category
1, preferred option for the primary treatment of both
transplant-eligible and non–transplant-eligible patients with
newly diagnosed MM?
a. Bortezomib, lenalidomide, and dexamethasone
b. Bortezomib, cyclophosphamide, and dexamethasone
c. Lenalidomide and low-dose dexamethasone
2. Which of the following statements is not true?
a. D
 aratumumab can interfere with cross-matching and
red blood cell antibody screening.
b. Full-dose aspirin is recommended in the NCCN Guidelines
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as thromboprophylaxis for patients receiving lenalidomide.
c. Subcutaneous and intravenous infusion are “preferred”
methods of administration
of bortezomib in the NCCN
Guidelines.
3. True or False: The 2 new regimens added to the NCCN
Guidelines as options for patients with R/R MM who have
received at least 2 prior therapies, including an IMiD and
a PI, and who have demonstrated disease progression on
or within 60 days of completion of the last therapy are:
ixazomib/pomalidomide/dexamethasone and daratumumab/pomalidomide/dexamethasone.
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