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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 ap-
proaches 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 discus-
sion aims to further the understanding of these changes 
by summarizing salient portions of the NCCN Guide-
line Panel discussion, including the literature reviewed.

These NCCN Guidelines Insights do not represent the 
full NCCN Guidelines; further, the National Comprehen-
sive Cancer Network® (NCCN®) makes no representation 
or warranties of any kind regarding the content, use, or ap-
plication 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.
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Abstract
These NCCN Guidelines Insights highlight the important updates/changes specific to the 2016 version of the NCCN Clinical Practice 
Guidelines in Oncology for Multiple Myeloma. These changes include updated recommendations to the overall management of 
multiple myeloma from diagnosis and staging to new treatment options. 
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process for developing the NCCN Guidelines for Mul-
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Version 3.2016 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MYEL-A

STAGING SYSTEMS FOR MULTIPLE MYELOMA1

Stage International Staging System (ISS) Revised-ISS (R-ISS)

I

II

III

Serum beta-2 microglobulin <3.5 
mg/L, Serum albumin ≥3.5 g/dL

Not ISS stage I or III

Serum beta-2 microglobulin ≥5.5 mg/L

ISS stage I and standard-risk 
chromosomal abnormalities by iFISH2

and 
Serum LDH < the upper limit of normal

Not R-ISS stage I or III

ISS stage III and either high-risk 
chromosomal abnormalities by iFISH2

or
Serum LDH > the upper limit of normal 

1Palumbo A, Avet-Loiseau H, Oliva S, et al. Revised international staging system for multiple myeloma: A report from International Myeloma Working Group. 
J Clin Oncol 2015;33:2863-2869.

2Standard-risk: No high-risk chromosomal abnormality. High-risk: Presence of del(17p) and/or translocation t(4;14) and/or translocation  t(14;16).

Overview
Multiple myeloma (MM) is characterized by the 
neoplastic proliferation of plasma cell clones produc-
ing monoclonal immunoglobulin. These plasma cell 
clones proliferate in the bone marrow and cause skel-
etal damage, the hallmark of MM. Other MM-related 
complications include hypercalcemia, renal insuffi-
ciency, anemia, and infections. The American Can-
cer Society has estimated that 30,330 new cases of 
MM will occur in the United States in 2016, with an 
estimated 12,650 deaths.1 MM accounts for approxi-
mately 1.8% of all cancers and slightly more than 15% 
of all hematologic malignancies in the United States.1 

The NCCN MM Guidelines Panel has devel-
oped guidelines for the management of patients with 
various plasma cell dyscrasias, including solitary 
plasmacytoma, smoldering myeloma, MM, systemic 
light chain amyloidosis, and Waldenström’s macro-
globulinemia. The NCCN Guidelines are updated 
annually, or sometimes more often if new, high-qual-
ity clinical data become available.

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 cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.
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Version 3.2016 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®. MYEL-B

DEFINITION OF MULTIPLE MYELOMA (SMOLDERING AND ACTIVE)

Smoldering (Asymptomatic) Myeloma1,2

• Serum monoclonal protein 
�IgG or IgA ≥3 g/dL;

Or
• Bence-Jones protein ≥500 mg/24 h 
And/Or
• Clonal bone marrow plasma cells 10%–60%
And
• Absence of myeloma defi ning events or amyloidosis
�If bone survey negative, assess for bone disease with 

whole body MRI or PET/CT

Active (Symptomatic) Myeloma2,3

Clonal bone marrow plasma cells ≥10% or biopsy-proven bony or 
extramedullary plasmacytoma
And 
Any one or more of the following myeloma defi ning events:
• Calcium >0.25 mmol/L (>1 mg/dL) higher than the upper limit of 

normal or >2.75 mmol/L (>11 mg/dL)
• Renal insuffi ciency (creatinine >2 mg/dL) [>177 µmol/L] or creatinine 

clearance <40 mL/min
• Anemia (hemoglobin <10 g/dL or hemoglobin >2 g/dL below the 

lower limit of normal) 
• One or more osteolytic bone lesions on skeletal radiography, CT, or 

PET-CT
• Clonal bone marrow plasma cells ≥60%
• Abnormal serum FLC ratio ≥100 (involved kappa) or <0.01 (involved 

lambda)
• >1 focal lesions on MRI studies > 5mm 

1The understanding of smoldering (asymptomatic) myeloma is evolving rapidly. Some studies have shown that patients with certain characteristics, including IgG levels 
of >3 g/dL, IgA of >2 g/dL, or urinary Bence Jones protein of >1 g/24 h (Mateos MV, Hernandez M, Giraldo P, et al. Lenalidomide plus dexamethasone for high-risk 
smoldering multiple myeloma. N Engl J Med 2013;369:438-447) or abnormal free light chain ratios (Dispienzeri A, Kyle R, Katzmann J, et al. Immunoglobulin free 
light chain ratio is an independent risk factor for progression of smoldering (asymptomatic) multiple myeloma. Blood 2008;111:785-789), have an increased risk of 
progression to active (symptomatic) myeloma. It is also increasingly recognized, that the classical definition of smoldering myeloma using certain tests such as plain 
x-rays is outdated. Efforts to modify these criteria and reclassify some patients previously classified as “asymptomatic” to having  “active disease” are underway. 

2Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma Working Group updated criteria for the diagnosis of multiple myeloma. Lancet Oncol 2014;Vol 
15,e538-e548.

3Other examples of active disease include: repeated infections, amyloidosis, or hyperviscosity. 

This NCCN Guidelines Insights report focuses 
on the updates to the 2016 version of the NCCN 
Guidelines for MM, which include the addition of 
(1) the new diagnostic criteria and the revised In-
ternational Staging System (ISS) developed by the 
International Myeloma Working Group (IMWG), 
(2) new regimen options for the treatment of newly 
diagnosed MM, and (3) recent FDA-approved novel 
drug–containing regimens for the treatment of re-
lapsed/refractory MM. 

Diagnostic Criteria
The CRAB criteria that define MM include hyper-
calcemia (>11.5 mg/dL), renal insufficiency (cre-
atinine >2 mg/dL), anemia (hemoglobin <10 g/dL 
or 2 g/dL< normal), and presence of bone lesions. 
The IMWG recently updated the definition of MM 
to include biomarkers in addition to existing re-
quirements of CRAB features.2 The MM-defining 
biomarkers identified by the IMWG include one or 

more of the following: 60% or more clonal plasma 
cells in the bone marrow, involved/uninvolved free 
light chain ratio of 100 or more, and/or MRI with 
more than one focal lesion (involving bone or bone 
marrow).2 Additionally, the IMWG clarified that the 
presence of one or more osteolytic lesions seen on 
skeletal radiography, whole-body MRI, or PET/CT 
fulfils the criteria for bone disease.2

The criteria set by the IMWG for patients with 
smoldering (asymptomatic) disease include serum 
monoclonal protein (IgG or IgA) of 30 g/L or great-
er and/or clonal bone marrow plasma cells 10% to 
60%, and absence of myeloma-defining events or 
amyloidosis.2 The updated IMWG diagnostic crite-
ria help to initiate therapy before the occurrence of 
end-organ damage based on the presence of specific 
biomarkers, and also allow the use of sensitive imag-
ing criteria to diagnose MM, including PET/CT and 
MRI.2 Patients with high-risk smoldering myeloma 
who meet the above criteria can be started on thera-
py without waiting for CRAB features to appear.
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The NCCN panel included the updated diag-
nostic criteria for defining smoldering myeloma and 
MM in the 2016 version of the NCCN Guidelines 
(see MYEL-B; page 392). 

Staging
After diagnosis, patients with active myeloma are cat-
egorized according to stage based on either the Durie-
Salmon staging system or the ISS.3 The Durie-Salmon 
staging system is based on tumor cell density in the 
bone marrow and measures end-organ damage (renal 
insufficiency, anemia, hypercalcemia, lytic bone le-
sions) and immunoglobulin levels.4 The ISS system is 
based on levels of serum β-2 microglobulin and serum 
albumin to divide disease burden into 3 stages with 
different prognostic significance.3 Compared with the 
Durie-Salmon staging system, the ISS is based on easily 
obtained laboratory measures, is able to predict prog-
nosis and overall survival (OS), and is easier to use for 
patients with previously untreated MM.

The IMWG recently developed the revised In-
ternational Staging System (R-ISS),5 which is more 
robust in providing prognostic information com-
pared with the ISS. The R-ISS incorporates factors 
included in the ISS (serum β-2 microglobulin and 
serum albumin), serum lactate dehydrogenase, and 
high-risk chromosomal abnormalities detected by 
interphase fluorescence in situ hybridization.5

In the updated NCCN Guidelines for MM, the 
Durie-Salmon staging is no longer included. The 2 
staging systems recommended by the NCCN panel 
for patients with newly diagnosed MM include the 
ISS and the R-ISS (see MYEL-A; page 391). 

New Treatment Options 
The recently updated NCCN Guidelines have sev-
eral new treatment options for both patients with 
newly diagnosed MM and those with relapsed/refrac-
tory disease.

Version 3.2016 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

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 2 cycles)
Preferred Regimens:

Other Regimens:

• Bortezomib/dexamethasone (category 1)
• Bortezomib/cyclophosphamide/dexamethasone
• Bortezomib/doxorubicin/dexamethasone (category 1)
• Bortezomib/lenalidomide6/dexamethasone (category 1)
• Bortezomib/thalidomide/dexamethasone (category 1)
• Lenalidomide6/dexamethasone (category 1)

• Carfi lzomib5/lenalidomide6/dexamethasone
• Dexamethasone (category 2B)
• Ixazomib/lenalidomide6/dexamethasone
• Liposomal doxorubicin/vincristine/dexamethasone (DVD) 

(category 2B)
• Thalidomide/dexamethasone (category 2B)

Primary Therapy for Non-Transplant Candidates 
(Assess for response after 2 cycles)

Other Regimens:

• Bortezomib/dexamethasone
• Bortezomib/cyclophosphamide/dexamethasone
• Bortezomib/lenalidomide/dexamethasone (category 1)
• Lenalidomide/low-dose dexamethasone (category 1)8
• Melphalan/prednisone/bortezomib (MPB) (category 1)
• Melphalan/prednisone/lenalidomide (MPL) (category 1)
• Melphalan/prednisone/thalidomide (MPT) (category 1)

• Dexamethasone (category 2B)
• Ixazomib/lenalidomide/dexamethasone
• Liposomal doxorubicin/vincristine/dexamethasone (DVD) (category 2B)
• Melphalan/prednisone (MP)
• Thalidomide/dexamethasone (category 2B)
• Vincristine/doxorubicin/dexamethasone (VAD) (category 2B) 

Preferred Regimens:

Other Regimens:

Maintenance Therapy

• Bortezomib
• Lenalidomide7 (category 1)
• Thalidomide (category 1)  

• Bortezomib + prednisone (category 2B)
• Bortezomib + thalidomide (category 2B)
• Interferon (category 2B)
• Steroids (category 2B)
• Thalidomide + prednisone (category 2B)

Preferred Regimens:

1Selected, but not inclusive of all regimens. 
2Recommend herpes zoster prophylaxis for patients treated with proteasome inhibitors. 
3Consider using subcutaneous bortezomib for patients with pre-existing or high-risk peripheral 

neuropathy.
4Prophylactic anticoagulation recommended for patients receiving immunomodulator-based 

therapy. 
5Optimal dosing in this regimen has not been defined.
6Consider harvesting peripheral blood stem cells prior to prolonged exposure to lenalidomide.
7 There 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.

8Continuously until progression. Facon T, Dimopoulos MA, Dispenzieri A, et al. Continuous 
lenalidomide and low-dose dexamethasone demonstrates a significant PFS and OS advantage 
in transplant ineligible NDMM patients. The FIRST: MM-020/IFM0701 [oral]. Oral presented at: 
55th Annual Meeting of the American Society of Hematology (ASH) 2013; December 7-10.

MYEL-D
(1 OF 2)



© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 14   Number 4 | April 2016

Multiple Myeloma, Version 3.2016

394
NCCN Guidelines InsightsC

E

New Regimens for Patients With Newly 
Diagnosed MM 

Bortezomib/Lenalidomide/Dexamethasone: A 
phase I/II study with bortezomib, lenalidomide, and 
dexamethasone as primary therapy showed that this 
regimen is active and well tolerated in patients with 
newly diagnosed MM.6 In the phase II population, 
the rate of partial response (PR) or better was 100%, 
with 74% demonstrating a very good partial response 
(VGPR) or better, and 52% achieving a complete re-
sponse (CR)/near CR.6 A post-hoc analysis showed a 
low risk of progression after 1 year of therapy initia-
tion regardless of autologous stem cell transplantation 
(SCT) status. The 18-month progression-free survival 
(PFS) rate was 75% and the OS rate was 97% after 
lenalidomide, bortezomib, dexamethasone with or 
without autologous SCT.6

Two other phase II trials, IFM 20087 and EVO-
LUTION,8 also studied the efficacy of bortezomib, 
lenalidomide, and dexamethasone as primary thera-
py. In the IFM 2008 phase II trial, patients received 

bortezomib, lenalidomide, and dexamethasone as 
primary therapy followed by SCT. Patients subse-
quently received 2 cycles of bortezomib, lenalido-
mide, and dexamethasone as consolidation cycles 
and 1-year of lenalidomide as maintenance. The 
rate of VGPR or better at the completion of primary 
therapy was 58%. After transplantation and con-
solidation therapy the rates of VGPR or better were 
70% and 87%, respectively. The phase II EVOLU-
TION trial was designed to examine the tolerability 
and efficacy of primary treatment with bortezomib, 
cyclophosphamide, lenalidomide, and dexametha-
sone versus bortezomib, lenalidomide, and dexa-
methasone versus cyclophosphamide, bortezomib, 
and dexamethasone (CyBorD) followed by mainte-
nance with bortezomib in a randomized multicenter 
setting. The overall response rate (ORR) after pri-
mary treatment with bortezomib, lenalidomide, and 
dexamethasone followed by maintenance with bort-
ezomib was 85% (51% VGPR or better; 24% CR) 
and the 1-year PFS rate was 83%.8

Version 3.2016 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

1Selected, but not inclusive of all regimens. 
2Recommend herpes zoster prophylaxis for patients treated with proteasome 

inhibitors. 
3Consider using subcutaneous bortezomib for patients with pre-existing or high-risk 

peripheral neuropathy.
4Prophylactic anticoagulation recommended for patients receiving 

immunomodulator-based therapy.
9Consideration for appropriate regimen is based on the context of clinical relapse.
10Indicated 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 immunomodulatory agent.

11Indicated in combination with lenalidomide and dexamethasone for the treatment 
of patients who have received one to three prior therapies.

12Indicated for the treatment of patients who have received at least one prior 
therapy.

13Consider single-agent lenalidomide, pomalidomide, or thalidomide for steroid-
intolerant individuals. 

14Indicated for the treatment of patients who have received at least two prior 
regimens, including bortezomib and an immunomodulatory agent.

15Indicated for the treatment of patients who have received at least two prior 
therapies including bortezomib and an immunomodulatory agent and have 
demonstrated disease progression on or within 60 days of completion of the last 
therapy.

• Repeat primary induction therapy (if relapse at >6 mo)
• Bortezomib (category 1)
• Bortezomib/dexamethasone
• Bortezomib/cyclophosphamide/dexamethasone
• Bortezomib/lenalidomide/dexamethasone
• Bortezomib/liposomal doxorubicin (category 1)
• Bortezomib/thalidomide/dexamethasone 
• Carfi lzomib
• Carfi lzomib/dexamethasone
• Carfi lzomib/lenalidomide/dexamethasone (category 1)
• Cyclophosphamide/lenalidomide/dexamethasone
• Daratumumab10

• Dexamethasone/cyclophosphamide/etoposide/cisplatin (DCEP)
• Dexamethasone/thalidomide/cisplatin/doxorubicin/cyclo-

phosphamide/etoposide (DT-PACE) ± bortezomib (VTD-PACE)
• Elotuzumab11/lenalidomide/dexamethasone (category 1)
• Ixazomib12 
• Ixazomib12/dexamethasone
• Ixazomib12/lenalidomide/dexamethasone (category 1)
• High-dose cyclophosphamide
• Lenalidomide/dexamethasone13 (category 1)
• Panobinostat/bortezomib/dexamethasone14(category 1)
• Pomalidomide15/dexamethasone13(category 1)
• Thalidomide/dexamethasone13

• Bendamustine 
• Bortezomib/vorinostat
• Lenalidomide/bendamustine/dexamethasone
• Panobinostat14/carfi lzomib

MYELOMA THERAPY1-4,9

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.

Preferred Regimens: Other Regimens:

Therapy for Previously Treated Multiple Myeloma

MYEL-D
(2 OF 2)
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Recently, the randomized phase III trial, SWOG 
S0777, reported results of primary treatment with 
bortezomib, lenalidomide, and dexamethasone com-
pared with lenalidomide plus dexamethasone.9 The 
ORR was higher for bortezomib, lenalidomide, and 
dexamethasone compared with lenalidomide and 
dexamethasone (71% vs 64%). Median PFS with 
the 3-drug combination was 43 versus 31 months for 
lenalidomide plus dexamethasone. Median OS was 
not reached for bortezomib, lenalidomide, and dexa-
methasone compared with 63 months for lenalido-
mide plus dexamethasone.9 As expected, grade 3 or 
higher neuropathy was more frequent in the bortezo-
mib-containing arm (24% vs 5%; P<.0001).9

Because the phase III results confirmed that 
the addition of bortezomib to lenalidomide and 
dexamethasone as primary therapy in previously 
untreated MM results in a statistically significant 
and clinically meaningful improvement in PFS 
and better OS, the NCCN panel has included 
the bortezomib, lenalidomide, and dexametha-
sone regimen (category 1 recommendation) as a 
preferred primary treatment option for both trans-
plant and nontransplant candidates (see MYEL-D; 
pages 393 and 394).
Cyclophosphamide/Bortezomib/Dexamethasone:  
Data from 3 phase II studies involving patients with 
newly diagnosed MM have demonstrated high re-
sponse rates with CyBorD as primary treatment.8,10,11 
The study by Reeder et al10 conducted in the United 
States and Canada demonstrated an ORR of 88%, 
including a 61% rate of VGPR or better and a 39% 
rate of CR/near CR, with CyBorD as the primary 
regimen. The depth of response seen after primary 
treatment was maintained after transplant in those 
who underwent transplantation (70% rate of CR/
near CR; 74% rate of VGPR or better).10 According 
to the long-term follow-up analysis, 5-year PFS and 
OS rates were 42% (95% CI, 31–57) and 70% (95% 
CI, 59–82), respectively.12

Analysis of the German DSMM XIa study also 
demonstrated high response rates with CyBorD as 
primary treatment (ORR, 84%; 74% PR rate; 10% 
CR rate), and that these high response rates were 
seen in patients with unfavorable cytogenetics.11 In 
the updated results of the phase II EVOLUTION 
study, primary treatment with CyBorD demonstrated 
a 75% ORR (22% CR, 41% VGPR or better) and a 
1-year PFS rate of 93%.8 

Twice-weekly bortezomib can be associated with 
toxicities that may limit efficacy caused by treatment 
delays or discontinuation. Therefore, Reeder et al13 
modified the regimen to a weekly schedule of bort-
ezomib. In the study, patients treated with weekly 
bortezomib experienced responses similar to those 
receiving the twice-weekly schedule (ORR, 93% vs 
88%; VGPR, 60% vs 61%, respectively), experienced 
fewer grade 3 and 4 adverse events (37% and 3% vs 
48% and 12%, respectively), and required fewer dose 
reductions of bortezomib and dexamethasone. How-
ever, neuropathy rates were the same in both cohorts, 
even though the total bortezomib dose per cycle was 
higher in the weekly compared with the twice-weekly 
schedule (6.0 mg/m2 vs 5.2 mg/m2, respectively).13

The role of CyBorD as initial therapy for trans-
plant-ineligible patients with MM was studied in a 
small phase II trial (n=20), in which the median pa-
tient age was 76 years (range, 66–90 years). At a me-
dian follow-up of 9.5 months, the OS rate was 100%, 
and at median follow-up of 12 months, 5 patients 
had disease progression. With respect to toxicity, 6 
patients experienced nonhematologic grade 3/4 ad-
verse events (20%), including muscle weakness, sep-
sis, and pneumonia; neutropenia and thrombocyto-
penia were seen in 2 patients (10%).14 

Based on data from the 3 phase II studies,8,10,11 
the NCCN MM Panel included the combination of 
CyBorD as a category 2A recommendation to the 
list of primary treatment options available for trans-
plant candidates. Additionally, based on results of 
the phase II data from Jimenez-Zepeda et al14 in pa-
tients ineligible for transplant and the results from 
the EVOLUTION trial8 that did not exclude trans-
plant-ineligible patients, the NCCN panel included 
CyBorD as a primary therapy option (category 2A 
recommendation) for nontransplant candidates (see 
MYEL-D; pages 393 and 394).
Ixazomib/Lenalidomide/Dexamethasone: Ixazomib 
is an oral proteosome inhibitor that was recently 
FDA-approved in combination with lenalidomide 
and dexamethasone for the treatment of patients with 
MM who have received at least one previous therapy. 

A phase I/II study was conducted to study the 
safety and efficacy of the all-oral combination of ixa-
zomib with lenalidomide and dexamethasone in pa-
tients with newly diagnosed MM treated with com-
bination lenalidomide and dexamethasone.15 The 
results of this trial show that the regimen was well 
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tolerated and appeared active in newly diagnosed 
MM. Of the 64 patients in whom response could be 
evaluated, 37 (58%; 95% CI, 45–70) had a VGPR or 
better. Grade 3 or higher adverse events related to 
any drug in the combination were reported in 41 pa-
tients (63%). Adverse events included skin and sub-
cutaneous tissue disorders (11 patients; 17%), neu-
tropenia (8 patients; 12%), and thrombocytopenia 
(5 patients; 8%); drug-related peripheral neuropathy 
of grade 3 or higher occurred in 4 patients (6%). 

Based on these phase II results and the fact that 
the combination of other proteosome inhibitors 
(bortezomib or carfilzomib) in combination with 
lenalidomide or dexamethasone has been shown to 
be effective as primary therapy in newly diagnosed 
MM,9,16–19  the NCCN panel has included ixazomib 
in combination with lenalidomide and dexametha-
sone as a treatment option (category 2A recommen-
dation) for patients with newly diagnosed MM (see 
MYEL-D; pages 393 and 394). 

New Treatment Options for Patients With 
Relapsed/Refractory MM

Carfilzomib/Dexamethasone: In the randomized, 
phase III, open-label, multicenter study ENDEAV-
OR, patients with relapsed/refractory MM who had 
received 1 to 3 previous treatments were randomly as-
signed to receive carfilzomib with dexamethasone or 
bortezomib with dexamethasone. Study results showed 
a 2-fold improvement in median PFS with carfilzo-
mib and dexamethasone compared with bortezomib 
and dexamethasone (18.7 vs 9.4 months; hazard ratio 
[HR], 0.53; P<.0001).20 Adverse events (≥ grade  3) 
in the carfilzomib arm compared with the bortezomib 
arm included hypertension (8.9% vs 2.6%), dyspnea 
(5.6% vs 2.2%), cardiac failure (4.8% vs 1.8%), and 
acute renal failure (4.1% vs 2.6%).20

Based on the ENDEAVOR trial results,20 the 
NCCN panel included the combination of carfilzo-
mib and dexamethasone as a treatment option (cat-
egory 2A) for patients with relapsed/refractory MM 
(see MYEL-D; pages 393 and 394).
Daratumumab: Daratumumab is a human IgG 
kappa monoclonal antibody that targets the CD38 
surface protein on myeloma cells.21 It was FDA-ap-
proved for the treatment of patients with MM who 
have received at least 3 prior lines of therapy that in-
cluded a proteasome inhibitor and an immunomodu-
latory agent or who are double-refractory to a pro-

teosome inhibitor and an immunomodulatory agent. 
FDA approval was based on the results of a phase I/II 
study in which patients who had received more than 
3 lines of therapy that included an immunomodula-
tory agent and a proteosome inhibitor or who were 
double-refractory to a proteosome inhibitor and an 
immunomodulatory agent were randomized to 2 dif-
ferent doses of daratumumab (8 mg/kg vs 16 g/kg). 
ORR was 29.2% (3 stringent CRs, 10 VGPRs, 18 
PRs). Median response duration was 7.4 months and 
median time to progression was 3.7 months; the es-
timated 1-year OS rate was 65%.22 Adverse events 
reported included fatigue (39.6%), anemia (33.0%), 
nausea (29.2%), and thrombocytopenia (25.5%). 
Grade 1/2 infusion-related reactions were seen in 
42.5% of patients, mainly during the first infusion. 
However, no study patients were discontinued due to 
infusion-related reactions.22 

Based on these phase II results and the FDA ap-
proval, the panel added daratumumab as an option 
(category 2A) for the treatment of patients with 
MM who received at least 3 prior lines of therapy, 
including a proteasome inhibitor and an immuno-
modulatory agent, or who are double-refractory to a 
proteosome inhibitor and immunomodulatory agent 
(see MYEL-D; pages 393 and 394). 
Elotuzumab/Lenalidomide/Dexamethasone: Elotu-
zumab is a humanized monoclonal antibody targeted 
against signaling lymphocytic activation molecule 
F7 (SLAMF7). SLAMF7, also called CS1 (cell-
surface glycoprotein CD2 subset 1), is a glycopro-
tein expressed on myeloma and natural killer cells 
but not on normal tissues.23 The FDA has approved 
elotuzumab in combination with lenalidomide and 
dexamethasone for the treatment of patients with 
MM who have received 1 to 3 prior therapies. This is 
based on results of the phase III trial, ELOQUENT-2, 
which randomized 646 patients (ratio 1:1) to receive 
either elotuzumab in combination with lenalido-
mide and dexamethasone or lenalidomide and dexa-
methasone alone.24 

The rates of PFS at the end of 1 and 2 years were 
higher for those receiving the elotuzumab-containing 
regimen (68% at 1 year and 41% at 2 years) compared 
with those receiving lenalidomide and dexametha-
sone alone (57% at 1 year and 27% at 2 years).24 Me-
dian PFS in the group receiving the elotuzumab-con-
taining regimen was 19.4 versus 14.9 months in those 
receiving lenalidomide and dexamethasone alone 
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(HR for progression or death in the elotuzumab group, 
0.70; 95% CI, 0.57–0.85; P<.001), indicating a rela-
tive reduction of 30% in the risk of disease progression 
or death.24 Common grade 3 or 4 adverse events in 
both arms were lymphocytopenia, neutropenia, fa-
tigue, and pneumonia. Infusion reactions occurred in 
33 patients (10%) in the elotuzumab group and were 
grade 1 or 2 in 29 patients.

Based on these data and the FDA approval, the 
NCCN panel included elotuzumab in combination 
with lenalidomide and dexamethasone as a preferred 
regimen option (category 2A) for previously treated 
MM (see MYEL-D; pages 393 and 394). 
Ixazomib/Lenalidomide/Dexamethasone: The dou-
ble-blind, randomized, placebo-controlled phase III 
TOURMALINE-MM1 trial randomized 722 patients 
with relapsed and/or refractory multiple myeloma to 
a combination of ixazomib plus lenalidomide and 
dexamethasone or lenalidomide and dexametha-
sone alone (control group).25 This trial was designed 
based on the promising results of a phase I/II study15 
(discussed in “New Treatment Options for Patients 
With Newly Diagnosed MM,” page 394). 

The results of the TOURMALINE-MM1 trial 
show a significant improvement in PFS in patients 
treated with the ixazomib-containing regimen.25 After 
a median follow-up of almost 15 months, a 35% im-
provement in PFS was seen in the group treated with 
the ixazomib-regimen compared with the control group 
(HR, 0.742; P=.012). Median PFS was 20.6 months 
in the ixazomib-treated group versus 14.7 months in 
the group receiving lenalidomide and dexamethasone 
alone. In the ixazomib-treated group versus the control 
group, the ORR (78.3% vs 71.5%; P=.035) and CR 
rate (11.7% vs 6.6%; P=.019) were also improved. Of 
note, patients with high-risk cytogenetics enrolled in 
the trial receiving ixazomib had a similar HR for PFS 
as the entire study population (HR, 0.596 and 0.543, 
respectively). Grade 3 or greater adverse events were 
reported in 68% and 61% of patients in the ixazomib-
treated and control groups, respectively. These included 
neutropenia (19% with ixazomib/lenalidomide/dexa-
methasone vs 16% with lenalidomide/dexametha-
sone), anemia (9% vs 13%), thrombocytopenia (13% 
vs 5%), and pneumonia (6% vs 8%). Serious adverse 
events were reported in 40% and 44% of patients in the 
ixazomib and placebo groups, respectively.25

Based on the results of the phase III TOURMA-
LINE-MM1 trial,25 the NCCN panel included ixa-

zomib/lenalidomide/dexamethasone as a preferred 
regimen option (categry 1) for previously treated 
MM (see MYEL-D; pages 393 and 394). 
Ixazomib With or Without Dexamethasone: Data 
from 2 phase I studies of single-agent ixazomib in pa-
tients with relapsed/refractory MM established the 
maximum tolerated dose of ixazomib to be 2.0 mg/m2 

on a twice-weekly schedule and 2.97 mg/m2 on a 
weekly schedule.26,27 The patients in these studies 
had multiple prior lines of therapy (median of 4 prior 
lines of therapy in both studies). In the study with 
the weekly schedule,26 the rate of PR or better (≥PR) 
was 27% among 30 evaluable patients. In the twice-
weekly schedule, the rate of PR or better was 15% 
among 55 evaluable patients.27 Adverse events of 
grade 3 or greater were reported in 78% (drug-related 
in 62%) of patients on the twice-weekly schedule27 
and 65% (drug-related in 53%) of patients on the 
weekly schedule.26 These included thrombocytope-
nia (37%), neutropenia (17%), and skin and subcu-
taneous tissue disorders (8%) on the twice-weekly 
schedule, and thrombocytopenia (33%), neutrope-
nia (18%), and diarrhea (17%) on the weekly sched-
ule. Peripheral neuropathy was reported in 17% 
of patients (drug-related in 12%), with no grade 
3 events, on the twice-weekly schedule.27 On the 
weekly schedule, drug-related peripheral neuropathy 
was reported in 20% of patients (2% grade 3).26

Subsequently, phase II trials were designed to 
evaluate ixazomib with or without dexamethasone 
in patients with myeloma who had limited prior ex-
posure to bortezomib.28,29 

In one trial, patients (N=33) with relapsed 
MM received weekly ixazomib, 5.5 mg and had 
dexamethasone added for suboptimal response or 
disease progression (in 67% of patients). Six ad-
ditional patients experienced a PR after addition 
of dexamethasone.28 The ORR (PR or better) with 
or without the addition of dexamethasone was 
34%.28 Adverse events of grade 3 or greater were 
reported in 78%, with the most common adverse 
events including thrombocytopenia, fatigue, nau-
sea, and diarrhea.28

Another phase II study (N=70) evaluated 2 
doses of weekly ixazomib (4 mg in arm A or 5.5 mg 
in arm B) with weekly dexamethasone (40 mg) in 
patients with relapsed MM not previously treated 
with a proteosome inhibitor (including bortezomib) 
or who received fewer than 6 cycles of therapy with 
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bortezomib and had a PR or better with no progres-
sion at the time of discontinuation.29 The ORRs were 
31% in arm A (95% CI, 17–49) and 51% (95% CI, 
34–69) in arm B. Among the patients with no prior 
bortezomib exposure, the response rates were 38% 
for arm A and 52% for arm B.29 The most common 
toxicities reported in this trial were fatigue, throm-
bocytopenia, diarrhea, and nausea, with more grade 
3 toxicities in arm B. Peripheral neuropathy, possibly 
related to ixazomib, was seen in 55% (only grade 1 
or 2) of patients in arm A and 43% (2 patients with 
grade 3) in arm B.29

Based on these phase I/II trial data, the NCCN 
panel included ixazomib with or without dexametha-
sone as a treatment option for patients with relapsed/re-
fractory MM (category 2A) who have received at least 
one prior therapy (see MYEL-D; pages 393 and 394).
Pomalidomide/Dexamethasone: A European multi-
center, single-arm, open-label phase IIIb trial evalu-
ated the safety and efficacy of pomalidomide and 
low-dose dexamethasone in a large patient popula-
tion (N=604).30 The median PFS reported was 4.2 
months and OS was 11.9 months. Despite whether 
the patients received prior lenalidomide or bortezo-
mib, the PFS, OS, and ORR reported were similar.30 

These data are consistent with the previous 
phase III data from the pivotal MM-003 trial.31 The 
NCCN panel has now included pomalidomide plus 
dexamethasone as a category 1 therapeutic option in 
patients who have received at least 2 prior therapies, 
including an immunomodulatory agent and bortezo-
mib, and have demonstrated disease progression on 
or within 60 days of completion of the last therapy. 
For steroid-intolerant individuals, the NCCN panel 
suggests considering pomalidomide monotherapy 
(see MYEL-D; pages 393 and 394).
Panobinostat/Bortezomib/Dexamethasone: Panobino-
stat is a pan-deacetylase inhibitor that epigenetically 
modulates class I and II histone deacetylase (HDAC) 
enzymes.32 The FDA has approved the use of panobino-
stat in combination with bortezomib and dexametha-
sone for patients with relapsed/refractory MM who have 
had at least 2 prior therapies with regimens containing 
an immunomodulatory agent and bortezomib. The 
approval was based on the results of the randomized, 
placebo-controlled phase III PANORAMA-1 study. 
The study randomized 768 patients with MM who had 
received prior treatment with an immunomodulatory 

agent and bortezomib to receive bortezomib and dexa-
methasone along with either panobinostat or placebo. 
The results showed an improved median PFS with pan-
obinostat-containing regimen compared with the con-
trol arm (11.99 months [95% CI, 10.33–12.94 months] 
vs 8.08 months [95% CI, 7.56–9.23 months]; HR, 0.63; 
95% CI, 0.52–0.76; P<.0001) along an increased depth 
of response.33 The final OS data from this study are not 
yet available.

The regimen containing panobinostat is associ-
ated with significant toxicity. Serious adverse events 
were reported in 228 (60%) of 381 patients in the 
panobinostat group and 157 (42%) of 377 patients 
in the placebo group. Common grade 3/4 adverse 
events were seen more in the panobinostat group 
versus the control group including thrombocyto-
penia (67% vs 31%), lymphopenia (53% vs 40%), 
diarrhea (26% vs 8%), fatigue (4% vs 2%), and pe-
ripheral neuropathy (18% vs 5%).33

The PANORAMA-2 is a phase II single arm, 
multicenter trial that evaluated combination of 
panobinostat with bortezomib and dexamethasone 
in patients who had relapsed disease that was refrac-
tory to bortezomib (N=55).34 Patients on this study 
achieved an ORR of 34.5% with the panobinostat-
containing regimen.34 The median PFS was 5.4 
months, and OS had not been reached at a median 
follow-up of 8.3 months.34 Common grade 3/4 ad-
verse events included thrombocytopenia (63.6%), 
fatigue (20%), and diarrhea (20%).34

Based on this evidence and the FDA approval, 
the NCCN panel has included panobinostat in com-
bination with bortezomib and dexamethasone as a 
category 1 option for patients who have received at 
least 2 prior therapies, including an immunomodu-
lator and bortezomib (see MYEL-D; pages 393 and 
394). A recent subgroup analysis of the PANORA-
MA-1 trial further provides support for use of this 
combination in this patient population.35 The results 
of the analysis clearly demonstrate a PFS benefit of 
7.8 months with bortezomib and dexamethasone 
and panobinostat among patients who received 2 or 
more prior regimens, including bortezomib and an 
immunomodulatory drug.35 
Panobinostat/Carfilzomib: A multicenter, phase I/II 
study assessed the safety and efficacy of the combina-
tion of panobinostat and carfilzomib in patients with 
relapsed/refractory MM who experienced relapse af-
ter at least one prior treatment.36 The phase I of the 
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study was to determine the maximum tolerable dose 
of panobinostat and carfilzomib. The primary end 
point of the phase II was ORR. 

No dose-limiting toxicities were observed at any 
of the planned dose levels in the phase I study. Of the 
42 evaluable patients in phase II, the ORR was 67% 
and the clinical benefit rate was 79%.36 The ORR 
was 67% for patients’ refractory to prior proteasome 
inhibitor treatment and 75% for patients’ refractory 
to prior immune modulating drug treatment. At a 
median follow up of 17 months, median PFS was 
7.7 months.36 Grade 3/4 treatment-related adverse 
events included thrombocytopenia (38%), neutro-
penia (21%), fatigue (11%), anemia (9%), hyper-
tension (9%), and diarrhea (7%).36 

The maximum tolerated dose of carfilzomib 
and panobinostat was not reached with the 4 dos-
ing schedules in the first phase I study36; 2 additional 
dosing schedules were evaluated. The maximum 
planned dose from the first study was 30 mg of pan-
obinostat plus 20/45 mg/m2 of carfilzomib. In this 
study,37 the dose of carfilzomib was escalated to 20/56 
mg/m2 in one cohort. Because of dose reductions of 
panobinostat in the first study, the second cohort 
in this study explored 20 mg of panobinostat and 
carfilzomib 20/56 mg/m2. The most common adverse 
events of grade 3 or higher were thrombocytopenia 
(31%), fatigue (4%), and diarrhea (4%). The ORR 
was 82% (34% VGPR or better and 48% PR). The 
clinical benefit rate was 91%.

Based on promising phase I/II data, the NCCN 
panel has added panobinostat in combination with 
carfilzomib as a treatment option (category 2A) for 
patients with previously treated MM (see MYEL-D; 
pages 393 and 394). 

Conclusions
These NCCN Guidelines Insights highlight the im-
portant updates/changes specific to the management 
of MM in the most recent version of the NCCN 
Guidelines. The NCCN Guidelines are in continu-
ous evolution. They are updated annually, or some-
times more often if new high-quality clinical data 
become available in the interim. The recommenda-
tions in the NCCN Guidelines, with few exceptions, 
are based on the evidence from clinical trials. Ex-
pert medical clinical judgment is required when ap-
plying these guidelines in the context of individual 

clinical circumstances to provide optimal care. The 
physician and the patient have the responsibility to 
jointly explore and select the most appropriate op-
tion from among the available alternatives. When 
possible, consistent with NCCN philosophy, the 
panel strongly encourages patient/physician partici-
pation in prospective clinical trials. 
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a.  Daratumumab is a human IgG 
kappa monoclonal antibody that 
targets the CD38 surface protein 
on myeloma cells and has with 
a broad spectrum of anticancer 
activity.

b.  Elotuzumab is a humanized 
monoclonal antibody targeted 
against signaling lymphocytic activation molecule F7 
(SLAMF7).

c.  Ixazomib is a proteosome inhibitor.
d.  Daratumumab is indicated for the treatment of pa-

tients with multiple myeloma who have received at 
least one prior therapy.

choice questions. Credit cannot be obtained for tests complet-
ed 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 suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet
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To participate in this journal CE activity: 1) review the learning 
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tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
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Posttest Questions
1.  True or False:  The IMWG has updated the disease definition 

of multiple myeloma to include biomarkers in addition to 
existing requirements of CRAB features.

2.  Based on the recently reported results of the phase III trial, 
SWOG S0777, which of the following has been included as a 
category 1 in the list of preferred options for primary thera-
py in the updated NCCN Guidelines for Multiple Myeloma?

a. Bortezomib, lenalidomide, and dexamethasone
b.  Cyclophosphamide, lenalidomide, and dexametha-

sone
c. Ixazomib, lenalidomide, and dexamethasone

3. Which of the following statements is not true?


