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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.

Overview

Multiple myeloma (MM) is characterized by the neoplastic proliferation of plasma cell 

clones producing monoclonal immunoglobulin. These plasma cell clones proliferate in the 

bone marrow and cause skeletal damage, the hallmark of MM. Other MM-related 

complications include hypercalcemia, renal insufficiency, anemia, and infections. The 

American Cancer 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 approximately 

1.8% of all cancers and slightly more than 15% of all hematologic malignancies in the 

United States.1
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The NCCN MM Guidelines Panel has developed 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-quality clinical data 

become available.

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 International 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 

relapsed/refractory MM.

Diagnostic Criteria

The CRAB criteria that define MM include hypercalcemia (>11.5 mg/dL), renal 

insufficiency (creatinine >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 requirements 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 greater and/or clonal bone marrow 

plasma cells 10% to 60%, and absence of myeloma-defining events or amyloidosis.2 The 

updated IMWG diagnostic criteria 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 imaging 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 therapy without 

waiting for CRAB features to appear.

The NCCN panel included the updated diagnostic 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 categorized 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 lesions) 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 
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able to predict prognosis and overall survival (OS), and is easier to use for patients with 

previously untreated MM.

The IMWG recently developed the revised International Staging System (R-ISS),5 which is 

more robust in providing prognostic information compared 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 several new treatment options for both patients 

with newly diagnosed MM and those with relapsed/refractory disease.

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 response (CR)/near CR.6 A post-

hoc analysis showed a low risk of progression after 1 year of therapy initiation 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 EVOLUTION,8 also studied the efficacy of 

bortezomib, lenalidomide, and dexamethasone as primary therapy. In the IFM 2008 phase II 

trial, patients received bortezomib, lenalidomide, and dexamethasone as primary therapy 

followed by SCT. Patients subsequently received 2 cycles of bortezomib, lenalidomide, 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 

consolidation therapy the rates of VGPR or better were 70% and 87%, respectively. The 

phase II EVOLUTION trial was designed to examine the tolerability and efficacy of primary 

treatment with bortezomib, cyclophosphamide, lenalidomide, and dexamethasone versus 

bortezomib, lenalidomide, and dexamethasone versus cyclophosphamide, bortezomib, and 

dexamethasone (CyBorD) followed by maintenance with bortezomib in a randomized 

multicenter setting. The overall response rate (ORR) after primary treatment with 

bortezomib, lenalidomide, and dexamethasone followed by maintenance with bortezomib 

was 85% (51% VGPR or better; 24% CR) and the 1-year PFS rate was 83%.8

Recently, the randomized phase III trial, SWOG SO777, reported results of primary 

treatment with bortezomib, lenalidomide, and dexamethasone compared with lenalidomide 
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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 

dexamethasone compared with 63 months for lenalidomide plus dexamethasone.9 As 

expected, grade 3 or higher neuropathy was more frequent in the bortezomib-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 dexamethasone regimen (category 1 

recommendation) as a preferred primary treatment option for both transplant 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 response 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 bortezomib. 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. However, 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 transplant-ineligible patients with MM was studied 

in a small phase II trial (n=20), in which the median patient age was 76 years (range, 66–90 

years). At a median 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 
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experienced nonhematologic grade 3/4 adverse events (20%), including muscle weakness, 

sepsis, and pneumonia; neutropenia and thrombocytopenia 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 transplant candidates. Additionally, based on results of the phase II data 

from Jimenez-Zepeda et al14 in patients ineligible for transplant and the results from the 

EVOLUTION trial8 that did not exclude transplant-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 ixazomib with lenalidomide and dexamethasone in patients with newly diagnosed MM 

treated with combination lenalidomide and dexamethasone.15 The results of this trial show 

that the regimen was well 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 patients (63%). Adverse events included skin and subcutaneous tissue disorders (11 

patients; 17%), neutropenia (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 dexamethasone 

as a treatment option (category 2A recommendation) 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 ENDEAVOR, patients with relapsed/refractory MM who had received 1 to 3 previous 

treatments were randomly assigned to receive carfilzomib with dexamethasone or 

bortezomib with dexamethasone. Study results showed a 2-fold improvement in median PFS 

with carfilzomib 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 

carfilzomib and dexamethasone as a treatment option (category 2A) for patients with 

relapsed/refractory MM (see MYEL-D; pages 393 and 394).
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Daratumumab—Daratumumab is a human IgG kappa monoclonal antibody that targets 

the CD38 surface protein on myeloma cells.21 It was FDA-approved for the treatment of 

patients with MM who have received at least 3 prior lines of therapy that included a 

proteasome inhibitor and an immunomodulatory agent or who are double-refractory to a 

proteosome 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 immunomodulatory agent and a proteosome inhibitor or who were double-

refractory to a proteosome inhibitor and an immunomodulatory agent were randomized to 2 

different 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 estimated 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 approval, 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 immunomodulatory agent, or who 

are double-refractory to a proteosome inhibitor and immunomodulatory agent (see MYEL-

D; pages 393 and 394).

Elotuzumab/Lenalidomide/Dexamethasone—Elotuzumab 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 

glycoprotein 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 lenalidomide and dexamethasone or 

lenalidomide and dexamethasone 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 dexamethasone alone (57% at 1 year and 27% at 2 years).24 Median PFS 

in the group receiving the elotuzumab-containing regimen was 19.4 versus 14.9 months in 

those receiving lenalidomide and dexamethasone alone (HR for progression or death in the 

elotuzumab group, 0.70; 95% CI, 0.57–0.85; P<.001), indicating a relative 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, fatigue, 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).
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Ixazomib/Lenalidomide/Dexamethasone—The double-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 dexamethasone 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% improvement 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/dexamethasone vs 16% with lenalidomide/dexamethasone), 

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 TOURMALINE-MM1 trial,25 the NCCN panel 

included ixazomib/lenalidomide/dexamethasone as a preferred regimen option (categry 1) 

for previously treated MM (sec MYEL-D; pages 393 and 394).

Ixazomib With or Without Dexamethasone—Data from 2 phase I studies of single-

agent ixazomib in patients 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 thrombocytopenia (37%), neutropenia (17%), and skin and subcutaneous tissue 

disorders (8%) on the twice-weekly schedule, and thrombocytopenia (33%), neutropenia 

(18%), and diarrhea (17%) on the weekly schedule. 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 exposure to bortezomib.28,29
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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 additional 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, nausea, 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 bortezomib and had a PR or better with no progression 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, thrombocytopenia, 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 

dexamethasone as a treatment option for patients with relapsed/refractory MM (category 

2A) who have received at least one prior therapy (see MYEL-D; pages 393 and 394).

Pomalidomide/Dexamethasone—A European multicenter, single-arm, open-label 

phase IIIb trial evaluated the safety and efficacy of pomalidomide and low-dose 

dexamethasone in a large patient population (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 bortezomib, 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 bortezomib, 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—Panobinostat is a pan-deacetylase 

inhibitor that epigenetically modulates class I and II histone deacetylase (HDAC) enzymes.
32 The FDA has approved the use of panobinostat in combination with bortezomib and 

dexamethasone 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 

dexamethasone along with either panobinostat or placebo. The results showed an improved 

median PFS with panobinostat-containing regimen compared with the control arm (11.99 
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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 associated 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 thrombocytopenia (67% vs 31%), 

lymphopenia (53% vs 40%), diarrhea (26% vs 8%), fatigue (4% vs 2%), and peripheral 

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 refractory 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 adverse 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 

combination with bortezomib and dexamethasone as a category 1 option for patients who 

have received at least 2 prior therapies, including an immunomodulator and bortezomib (see 

MYEL-D; pages 393 and 394). A recent subgroup analysis of the PANORAMA-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 combination of panobinostat and carfilzomib in patients with relapsed/

refractory MM who experienced relapse after at least one prior treatment.36 The phase I of 

the study was to determine the maximum tolerable dose of panobinostat and carfilzomib. 

The primary end point of die 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%), neutropenia (21%), fatigue (11%), anemia 

(9%), hypertension (9%), and diarrhea (7%).36

The maximum tolerated dose of carfilzomib and panobinostat was not reached with the 4 

dosing 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 panobinostat 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 
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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/Il 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 important updates/changes specific to the 

management of MM in the most recent version of the NCCN Guidelines. The NCCN 

Guidelines are in continuous evolution. They are updated annually, or sometimes more often 

if new high-quality clinical data become available in the interim. The recommendations in 

the NCCN Guidelines, with few exceptions, are based on the 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. The physician and the patient 

have the 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.
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NCCN: Continuing Education

Accreditation Statement

This activity has been designed to meet the educational needs of physicians, nurses, and 

pharmacists involved in the management of patients with cancer. There is no fee for this 

article. The National Comprehensive Cancer Network (NCCN) is accredited by the 

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.

NCCN 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. 

Accreditation as a provider refers to recognition of educational activities only; accredited 

status does not imply endorsement by NCCN or ANCC of any commercial products 

discussed/displayed in conjunction with the educational activity. Kristina M. Gregory, 

RN, MSN, OCN, is our nurse planner for this educational activity.

National Comprehensive Cancer Network is accredited by the Accreditation Council for 

Pharmacy Education as a provider of continuing pharmacy education. NCCN designates 

this continuing education activity for 1.0 contact hour(s) (0.1 CEUs) of continuing 

education credit in states that recognize ACPE accredited providers. This is a knowledge-

based activity. UAN: 0836-0000-16-004-H01-P

All clinicians completing this activity will be issued a certificate of participation. 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/78264; and 

4) view/print certificate.

Release date: April 10, 2016; Expiration date: April 10, 2017

Learning Objectives

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

• Integrate into professional practice the updates to 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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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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MYEL-A. 
STAGING SYSTEMS FOR MULTIPLE MYELOMA1
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MYEL-B. 
DEFINITION OF MULTIPLE MYELOMA (SMOLDERING AND ACTIVE)
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MYEL-D. 
MYELOMA THERAPY1–4

MYELOMA THERAPY1–4,9
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