
Achieving Optimal Care for the Relapsed/Refractory Multiple 
Myeloma Patient 

 

Introduction 

Multiple myeloma is a neoplastic plasma-cell disorder. It is characterized by uncontrolled 
differentiation of malignant plasma cells derived from B-cells in the bone marrow and 
occasionally in other parts of the body. MM accounts for about 13% of all hematologic 
cancers6 and is the most common hematologic malignancy among African Americans, 
and the second most common hematologic malignancy in the Unites States1,2. In 2011 
there will be about 20,520 new cases of MM with about 10,610 deaths occurring as a 
result of the disease7.  

Recent years have seen significant advances in the treatment of MM. The development 
of novel therapeutic agents, such as thalidomide, lenalidomide and bortezomib, has 
provided higher objective response rates, and an increase in the median overall survival 
from 3 to about 7 years, especially in the younger patient population3,8. However, despite 
therapeutic advances, all MM patients eventually experience a relapse and MM remains 
an incurable disease.  

Relapsed/refractory MM is especially challenging to treat. The median survival of 
patients with relapsed/refractory MM is extremely short, 6 to 9 months4. Most MM 
patients are elderly, with a median age of 699, and present with comorbidities that 
require special consideration. The main challenge for the treatment of such patients is to 
select an optimal therapeutic regimen that successfully balances efficacy and toxicity. 
Factors guiding treatment decisions are both disease- and patient-related, and will be 
discussed in more detail below10. The complexity of the treatment decisions requires 
clinicians to be aware of factors playing a role in the choice of therapy. Physicians must 
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be well educated on the constantly evolving MM therapeutic landscape. They must have 
a clear understanding of the benefits and treatment-related side effects of current and 
emerging treatment options.	
  

Definition of relapsed/refractory multiple myeloma 

The use of standard definitions for the MM patient population is crucial in order to ensure 
uniform reporting of clinical trial results and to allow the direct comparison of trial 
outcomes11. The International Myeloma Workshop Consensus Panel 1 (IMWCP1) 
recently released new definitions of relapsed/refractory MM. These definitions are an 
important consideration for healthcare professionals when interpreting data from clinical 
trials11. 

IMWCP1 recommends the classification of patients with relapsed and/or refractory MM 
into the following main groups – patients with refractory myeloma (includes primary 
refractory and relapsed and refractory myeloma) and patients with relapsed myeloma11. 

Relapsed Myeloma 

Relapsed myeloma patients have disease that previously responded to therapy but has 
progressed and requires the initiation of salvage therapy11. The time to relapse may vary 
significantly among patients – from weeks to months. Generally, patients must show 
symptomatic relapse before the initiation of salvage therapy. 

Refractory Myeloma 

Refractory MM patients are nonresponsive (lack of minimal response, or development of 
progressive disease) to primary or salvage therapy, or the disease progresses within 60 
days of the latest round of therapy. The refractory MM group is further subdivided into 
relapsed and refractory, and primary refractory myeloma. 

Primary refractory 

Primary refractory MM patients are patients that have never achieved a response to 
treatment with any therapy. A small subset of these patients, about 10%, have stable 
disease – they have never achieved minimal response to treatment, but have no 
significant change in M protein levels and no evidence of clinical progression. Such 
patients are called nonresponding-nonprogressive11 and have a survival prognosis 
as good as the one for responding patients12,13. The treatment of the other 90% 
primary refractory MM patients (progressive primary refractory11) is more challenging 
and such patients have poor prognosis.  

Relapsed and refractory 

Relapsed and refractory myeloma is defined as relapse in patients who achieved at 
least a minimal response. In such patients the disease becomes either non-
responsive during salvage therapy or progresses within 60 days of the last 
treatment11. A significant number of factors play a role in the selection of proper 
therapy for relapsed and refractory myeloma patients. Especially challenging for 
treatment are patients who have received multiple prior lines of therapy; they have 
limited treatment options beside participation in clinical trials. 

Factors influencing treatment selection for relapsed/refractory multiple myeloma 



Many factors are involved in the selection of treatment options for patients with 
relapsed/refractory MM. Physicians must consider all characteristics associated with the 
disease for the individual patient in order to devise an optimal treatment plan. Some of 
the most important factors5 that influence therapy choice are listed below. 

Disease-related factors 

A number of chromosomal changes have been associated with poor prognosis for MM 
patients. Among those are deletions or structural anomalies of chromosome 13 (in about 
10-20% of the patients) translocations of the heavy chain gene on chromosome 14 – 
t(4;14) (in about 15-20% of patients) and t(14;16) (in about 2-10% of patients), and 
deletion of p53 on chromosome 17p13 (in 10% of patients)14. Patients with any of these 
high-risk features usually require combination therapies. For example lenalidomide-
dexamethasone combinations with or without added bortezomib lead to better outcomes 
in patients with del 13 or t(4;14) abnormalities, but the prognosis remains poor for 
patients with 17p13 or chromosome 1 abnormalities15-17. 

Patient-related factors 

Most MM patients are elderly and the chance of experiencing complications as a result 
of treatment increases with age. Such patients may benefit from reduced-dose therapies. 
For example, in elderly patients, lower dose lenalidomide in combination with lower-dose 
dexamethasone results in reduced myelosuppression without compromising efficacy18. 
In addition, elderly patients often have comorbidities that complicate therapy. 
Comorbidities have a substantial effect on overall survival and influence treatment 
choices for MM patients19. For example, one of the most commonly observed 
comorbidities associated with poor prognosis is renal impairment. For such patients 
agents like bortezomib can be beneficial20. 

Regimen-related factors 

An important aspect in the treatment of patients with relapsed/refractory MM is the 
thorough evaluation of the prior line of therapy. Analysis of the types of drugs and 
combinations used in the past will guide decisions on whether to retreat with the same 
drugs, either alone or in combination. In addition, re-treatment with the agents that have 
shown little efficacy can be avoided21. Additionally, treatment choices depend on the 
duration of response to the initial therapy. Patients with remissions lasting longer than 6 
months may be considered for re-challenging with the initial treatment regimen, or a new 
agent may be added to the preceding therapy. By contrast, patients with shorter-lasting 
remissions would require a switch to a new therapeutic agent22. 

The toxicity of the previous treatment regimen must also be considered. One of the most 
commonly occurring complications in MM patients is peripheral neuropathy (PN). PN can 
be both disease- and treatment-related. Agents like thalidomide, lenalidomide and 
bortezomib have all shown PN side effects. However, new drugs in development, such 
as the second-generation proteasome inhibitor carfilzomib, have not shown neurotoxic 
side effects and may prove beneficial23. 

Novel therapies approved for the treatment of relapsed/refractory MM 

Currently, there is no widely accepted best standard of care for relapsed/refractory MM. 
Therapy choice depends on a number of factors, as discussed above. Several treatment 
options have proven particularly useful in the treatment of MM. Those include the 



immunomodulatory drugs (IMiDs) thalidomide and lenalidomide, and the proteasome 
inhibitor bortezomib.  

Thalidomide and thalidomide-based combinations 

Thalidomide was the first novel agent in the IMiDs class and is now widely used in the 
treatment of relapsed/refractory MM either alone or in combination with other agents. 
Thalidomide monotherapy produces complete or partial response rates of about 29.4%, 
and about a 14-month median overall survival24. Toxicities associated with thalidomide 
include constipation, fatigue, rash and peripheral neuropathy. These toxicities are 
dependent both on the dose and on treatment duration25. A significant risk of venous 
thrombosis has not been observed for thalidomide alone, but a risk of up to 28% was 
observed for a combination of thalidomide with anthracyclines or dexamethasone26-28. 

Thalidomide in combination with dexamethasone is indicated for the treatment of newly 
diagnosed MM. However, thalidomide/dexamethasone, when used in relapsed/refractory 
MM patients, resulted in a higher response rate compared to thalidomide alone, even in 
disease that was refractory to dexamethasone29. Several other thalidomide combination 
approaches have been investigated, but are not currently approved for the treatment of 
MM. 

Lenalidomide and lenalidomide-based combinations 

Lenalidomide is a newer IMiD agent. It is a more potent, amino-substituted derivative of 
thalidomide with an improved toxicity profile. A phase II study of lenalidomide 
monotherapy resulted in a 26% response rate and a 23 month overall survival30. Most 
side effects, including myelosuppression, neutropenia and thrombocytopenia were 
manageable with dose reduction. Lenalidomide monotherapy did not significantly 
increase the risk of venous thrombosis30. 

An effective treatment option approved for use in the relapsed/refractory MM setting is 
the combination of lenalidomide with dexamethasone. Clinical studies have shown an 
overall response rate of about 60% (compared to 20% for dexamethasone alone) and 
significantly improved overall survival31,32. Most significant adverse events from the 
treatment with lenalidomide/dexamethasone combination were neutropenia, 
thrombocytopenia and venous thromboembolism. Various other lenalidomide-based 
combinations are currently being investigated. 

Bortezomib and bortezomib-based combinations 

Bortezomib is the first proteasome inhibitor to be approved for the treatment of MM. In 
the relapsed/refractory setting (the APEX trial), bortezomib was superior to 
dexamethasone in patients who had received one to three previous lines of therapy33. 
Common side effects included gastrointestinal events, peripheral neuropathy and 
thrombocytopenia. Bortezomib is especially attractive for use in patients with advanced 
renal failure34. 

The combination of liposomal doxorubicin with bortezomib was approved in 2007 for the 
treatment of relapsed/refractory MM. Approval was based on a phase III comparison of 
the doxorubicin/bortezomib combination to bortezomib monotherapy in bortezomib-naïve 
patients who had received at least one prior MM therapy. The combination of liposomal 
doxorubicin and bortezomib showed improved time to progression and response 
duration35. Increased incidence of neutropenia, thrombocytopenia, fatigue, and 



gastrointestinal events was observed in the doxorubicin/bortezomib arm of the study. 
Several ongoing studies are investigating the use of double36, triple37 and even 
quadruple38 combinations based on bortezomib.  

Promising emerging treatments for relapsed/refractory MM  

Refractory/relapsed MM patients have, normally, failed several lines of treatment. Such 
patients are encouraged to enroll in clinical trials of investigational therapeutics or in 
trials of novel combinations of approved drugs.  

Second-generation proteasome inhibitors 

Patients relapsing after IMiD and bortezomib treatment have an especially poor 
prognosis39. Promising results in such cases have been observed with the second-
generation proteasome inhibitor carfilzomib. Carfilzomib was tested in patients who had 
received more than two (occasionally five, or more) previous lines of therapy. Results 
from a large phase II study showed an overall response rate of 24% with median overall 
survival of 15.5 months40. Carfilzomib had a favorable toxicity profile and most 
importantly, minimal neuropathy, unlike its predecessor bortezomib23. Carfilzomib seems 
to have comparable activity in patients with unfavorable cytogenetic features, including 
del 13q, t(4;14) and t(14;16)41. Carfilzomib has also been investigated in combination 
with lenalidomide and dexamethasone in heavily pretreated patients with 
relapsed/refractory MM. The combination led to an overall response rate of 78% without 
new toxicities42. 

Several other second-generation proteasome inhibitors are currently under investigation, 
though in earlier stages of clinical development. NPI-0052, ONX 0912 and CEP-18770 
are all in phase I development43. 

IMiDs 

Pomalidomide is the most promising new IMiD currently under investigation. A 
multicenter phase I/II study examined the safety and efficacy of pomalidomide alone, or 
in combination with low-dose dexamethasone in patients with relapsed/refractory MM 
who had received 2 or more lines of treatment. In addition, patients in the study were 
resistant to lenalidomide and bortezomib. Clinical activity was observed with or without 
dexamethasone, with comparable overall survival for both arms of the study. However, 
the pomalidomide/dexamethasone combination showed a better partial response rate, 
34%, compared to 13% in the pomalidomide arm of the study. Major adverse events 
included neutropenia, thrombocytopenia, anemia, pneumonia and fatigue. Low rates of 
peripheral neuropathy, deep vein thrombosis, and renal failure were also observed44. 
The combination of pomalidomide with dexamethasone is currently in phase III clinical 
trials. The triple combination, of pomalidomide, bortezomib and dexamethasone is also 
being studied.  

Targeted therapies 

Two new histone deacetylase (HDAC) inhibitors, vorinostat and panobinostat, are 
showing promising results in clinical trials. Both agents have been tested in combination 
with bortezomib in bortezomib-refractory MM and showed favorable response rates and 
tolerability profiles45,46. 



Suppression of PI3K/Akt signaling has also been investigated in the context of MM 
treatment. Perifosine inhibits Akt activation, and also affects a number of other important 
signal transduction pathways. Although not exciting as a monotherapy, perifosine in 
combination with bortezomib and dexamethasone has shown encouraging activity. The 
combination was tested in patients that had been heavily pretreated with bortezomib, 
resulting in a 41% overall response rate and a 25 month median overall survival in a 
phase I/II trial47. 

Educational Needs 

• MM accounts for about 13% of all hematologic cancers and is the most common 
hematologic malignancy among African Americans in the US. 

• In 2011 there will be about 20,520 new cases of MM with about 10,610 deaths 
occurring as a result of the disease. 

• Despite therapeutic advances, all MM patients eventually experience a relapse 
and, therefore, MM remains an incurable disease. 

• The International Myeloma Workshop Consensus Panel 1 has recently released 
new definitions of relapsed/refractory MM. Standardized definitions for 
relapsed/refractory MM will allow the effective use and interpretation of clinical 
trial data. 

• Factors influencing treatment decisions for relapsed/refractory MM are disease-, 
regimen- and patient-related. 

• Management of relapsed/refractory MM should be individualized by assessing 
factors playing role in treatment choice decisions. 

• The development of novel therapeutic agents, such as thalidomide, lenalidomide 
and bortezomib has led to significant advances in the treatment of MM. 

• Agents like thalidomide, lenalidomide and bortezomib have shown peripheral 
neuropathy side effects.  

• New drugs in development, such as the second-generation proteasome inhibitor 
carfilzomib, have not shown neurotoxic side effects and may prove beneficial. 

• Disease-related factors, such as unfavorable cytogenetic features, play an 
important role in treatment selection. Newer therapeutics, like carfilzomib, have 
comparable activity in patients with unfavorable cytogenetic features. 

• Refractory/relapsed MM patients have, normally, failed several lines of treatment. 
Such patients are encouraged to enroll in clinical trials of investigational 
therapeutics or in trials of novel combinations of approved drugs. 

  



 

Gap Analysis 

Practice Gap Educational Need Desired Clinician 
Change 

Learning Objective 

Clinicians are not 
aware of, or do not 
understand current 
definitions related to 
relapsed/refractory 
MM patient 
populations 

Standardized 
definitions for 
relapsed/refractory 
MM need to be 
used to ensure 
effective use and 
correct 
interpretation of 
clinical trial data  

Improved 
knowledge of 
definitions of 
relapsed/refractory 
MM as per 
International 
Myeloma Workshop 
Consensus Panel 1 
recommendations 

Describe 
relapsed/refractory 
MM patient 
populations 
according to 
international 
standards 

Clinicians are not 
familiar with all 
factors guiding 
treatment decisions 
in the 
relapsed/refractory 
MM setting  

A number of factors 
need to be 
considered when 
making treatment 
decisions for 
relapsed/refractory 
MM patients 

Improved 
understanding of 
patient-, disease- 
and regimen-related 
factors when 
devising a treatment 
plan for 
relapsed/refractory 
MM patients 

Summarize factors 
influencing the 
selection of therapy 
for 
relapsed/refractory 
MM 
 

A plethora of 
available treatment 
approaches for 
relapsed/refractory 
MM complicates 
optimal treatment 
selection 

Given the wide 
range of treatment 
options, clinicians 
will benefit from 
education on the 
efficacy and safety 
of available agents 
and drug 
combinations 

Improved 
understanding of 
the scope and 
limitations of 
existing treatment 
options 

Assess the efficacy 
and safety data on 
current therapeutic 
options for 
relapsed/refractory 
MM 

Clinicians might not 
be fully aware of 
new treatments that 
are being 
investigated in late-
stage clinical trials 

A number of 
investigational 
drugs and novel 
combinations of 
approved 
therapeutics are 
currently in clinical 
trials; ongoing 
education will help 
clinicians to 
effectively 
incorporate new 
treatments into 
practice 

Improved 
knowledge of 
investigational 
therapies and 
emerging treatment 
modalities 

Analyze data on 
novel treatments for 
relapsed/refractory 
MM  
 

 

 



Reference: 

1. Waxman AJ, Mink PJ, Devesa SS, et al. Racial disparities in incidence and 
outcome in multiple myeloma: a population-based study. Blood. 
2010;116(25):5501-5506. 

2. Jemal A, Siegel R, Xu J, Ward E. Cancer statistics, 2010. CA Cancer J Clin. Sep-
Oct 2010;60(5):277-300. 

3. Kumar SK, Rajkumar SV, Dispenzieri A, et al. Improved survival in multiple 
myeloma and the impact of novel therapies. Blood. Mar 1 2008;111(5):2516-
2520. 

4. Richardson P, Mitsiades C, Schlossman R, et al. The treatment of relapsed and 
refractory multiple myeloma. Hematology Am Soc Hematol Educ Program. 
2007:317-323. 

5. Lonial S. Relapsed multiple myeloma. Hematology Am Soc Hematol Educ 
Program. 2010;2010:303-309. 

6. Palumbo A, Anderson K. Multiple myeloma. N Engl J Med. Mar 17 
2011;364(11):1046-1060. 

7. American Cancer Society. What are the key statistics about multiple myeloma? 
Available at: 
http://www.cancer.org/Cancer/MultipleMyeloma/DetailedGuide/multiple-
myeloma-key-statistics. Accessed October 9, 2011. 

8. Thomas SK, Richards TA, Weber DM. Novel agents for relapsed and/or 
refractory multiple myeloma. Cancer J. Nov-Dec 2009;15(6):485-493. 

9. National Cancer Institute. SEER Stat Fact Sheets: Myeloma. Available at: 
http://seer.cancer.gov/statfacts/html/mulmy.html. Accessed October 9, 2011. 

10. Mohty B, El-Cheikh J, Yakoub-Agha I, Avet-Loiseau H, Moreau P, Mohty M. 
Treatment strategies in relapsed and refractory multiple myeloma: a focus on 
drug sequencing and 'retreatment' approaches in the era of novel agents. 
Leukemia. Oct 25 2011. 

11. Rajkumar SV, Harousseau JL, Durie B, et al. Consensus recommendations for 
the uniform reporting of clinical trials: report of the International Myeloma 
Workshop Consensus Panel 1. Blood. May 5 2011;117(18):4691-4695. 

12. Riccardi A, Mora O, Tinelli C, et al. Response to first-line chemotherapy and 
long-term survival in patients with multiple myeloma: results of the MM87 
prospective randomised protocol. Eur J Cancer. Jan 2003;39(1):31-37. 

13. Durie BG, Jacobson J, Barlogie B, Crowley J. Magnitude of response with 
myeloma frontline therapy does not predict outcome: importance of time to 
progression in southwest oncology group chemotherapy trials. J Clin Oncol. May 
15 2004;22(10):1857-1863. 

14. Badros AZ. In the age of novel therapies, what defines high-risk multiple 
myeloma? J Natl Compr Canc Netw. Feb 2010;8 Suppl 1:S28-34. 

15. Dimopoulos MA, Kastritis E, Christoulas D, et al. Treatment of patients with 
relapsed/refractory multiple myeloma with lenalidomide and dexamethasone with 



or without bortezomib: prospective evaluation of the impact of cytogenetic 
abnormalities and of previous therapies. Leukemia. Oct 2010;24(10):1769-1778. 

16. Reece D, Song KW, Fu T, et al. Influence of cytogenetics in patients with 
relapsed or refractory multiple myeloma treated with lenalidomide plus 
dexamethasone: adverse effect of deletion 17p13. Blood. Jul 16 
2009;114(3):522-525. 

17. Chang H, Jiang A, Qi C, Trieu Y, Chen C, Reece D. Impact of genomic 
aberrations including chromosome 1 abnormalities on the outcome of patients 
with relapsed or refractory multiple myeloma treated with lenalidomide and 
dexamethasone. Leukemia & Lymphoma. Nov 2010;51(11):2084-2091. 

18. Quach H, Fernyhough L, Henderson R, Corbett G, Lynch K, Prince H. Lower-
dose lenalidomide and dexamethasone reduces toxicity without compromising 
efficacy in patients with relapse/refractory myeloma, who are aged ≥60 years or 
have renal impairment: planned interim results of a prospective multicentre 
Phase II trial. . Blood. 2010;116(Abstract 1961). 

19. Kleber M, Ihorst G, Terhorst M, et al. Comorbidity as a prognostic variable in 
multiple myeloma: comparative evaluation of common comorbidity scores and 
use of a novel MM–comorbidity score. Blood Cancer Journal 2011;1(e35). 

20. Roussou M, Kastritis E, Migkou M, et al. Treatment of patients with multiple 
myeloma complicated by renal failure with bortezomib-based regimens. 
Leukemia & Lymphoma. May 2008;49(5):890-895. 

21. San Miguel JF. Relapse/Refractory myeloma patient: potential treatment 
guidelines. J Clin Oncol. Dec 1 2009;27(34):5676-5677. 

22. Vallet S, Podar K. Updates on Multiple Myeloma Diagnosis and Treatment 
Strategies. 2011. Available at: 
http://www.onclive.com/publications/contemporary-oncology/2011/summer-
2011/Updates-on-Multiple-Myeloma-Diagnosis-and-Treatment-Strategies. 
Accessed October 9, 2011. 

23. Vij R, Kaufman J, Jakubowiak A, et al. Carfilzomib: high single agent response 
rate with minimal neuropathy even in high-risk patients. Blood (ASH Meeting 
Annual Abstracts). 2010;116(suppl 21). 

24. Glasmacher A, Hahn C, Hoffmann F, et al. A systematic review of phase-II trials 
of thalidomide monotherapy in patients with relapsed or refractory multiple 
myeloma. Br J Haematol. Mar 2006;132(5):584-593. 

25. Richardson P, Schlossman R, Jagannath S, et al. Thalidomide for patients with 
relapsed multiple myeloma after high-dose chemotherapy and stem cell 
transplantation: results of an open-label multicenter phase 2 study of efficacy, 
toxicity, and biological activity. Mayo Clin Proc. Jul 2004;79(7):875-882. 

26. van de Donk NW, Lokhorst HM, Dimopoulos M, et al. Treatment of relapsed and 
refractory multiple myeloma in the era of novel agents. Cancer Treat Rev. Jun 
2011;37(4):266-283. 

27. Neben K, Moehler T, Benner A, et al. Dose-dependent effect of thalidomide on 
overall survival in relapsed multiple myeloma. Clin Cancer Res. Nov 
2002;8(11):3377-3382. 



28. Bennett CL, Angelotta C, Yarnold PR, et al. Thalidomide- and lenalidomide-
associated thromboembolism among patients with cancer. Jama. Dec 6 
2006;296(21):2558-2560. 

29. von Lilienfeld-Toal M, Hahn-Ast C, Furkert K, et al. A systematic review of phase 
II trials of thalidomide/dexamethasone combination therapy in patients with 
relapsed or refractory multiple myeloma. Eur J Haematol. Oct 2008;81(4):247-
252. 

30. Richardson P, Jagannath S, Hussein M, et al. Safety and efficacy of single-agent 
lenalidomide in patients with relapsed and refractory multiple myeloma. Blood. 
Jul 23 2009;114(4):772-778. 

31. Weber DM, Chen C, Niesvizky R, et al. Lenalidomide plus dexamethasone for 
relapsed multiple myeloma in North America. N Engl J Med. Nov 22 
2007;357(21):2133-2142. 

32. Dimopoulos M, Spencer A, Attal M, et al. Lenalidomide plus dexamethasone for 
relapsed or refractory multiple myeloma. N Engl J Med. Nov 22 
2007;357(21):2123-2132. 

33. Richardson PG, Sonneveld P, Schuster MW, et al. Bortezomib or high-dose 
dexamethasone for relapsed multiple myeloma. N Engl J Med. Jun 16 
2005;352(24):2487-2498. 

34. Chanan-Khan AA, Kaufman JL, Mehta J, et al. Activity and safety of bortezomib 
in multiple myeloma patients with advanced renal failure: a multicenter 
retrospective study. Blood. Mar 15 2007;109(6):2604-2606. 

35. Orlowski RZ, Nagler A, Sonneveld P, et al. Randomized phase III study of 
pegylated liposomal doxorubicin plus bortezomib compared with bortezomib 
alone in relapsed or refractory multiple myeloma: combination therapy improves 
time to progression. J Clin Oncol. Sep 1 2007;25(25):3892-3901. 

36. ClinicalTrials.gov. Study of Vorinostat (MK-0683) an HDAC Inhibitor, or Placebo 
in Combination With Bortezomib in Patients With Multiple Myeloma (MK-0683-
088 AMJ). Available at: 
http://clinicaltrials.gov/ct2/show/NCT00773747. Accessed October 13, 2011. 

37. Richardson PG, Weller E, Lonial S, et al. Lenalidomide, bortezomib, and 
dexamethasone combination therapy in patients with newly diagnosed multiple 
myeloma. Blood. Aug 5 2010;116(5):679-686. 

38. Jakubowiak AJ, Griffith KA, Reece DE, et al. Lenalidomide, bortezomib, 
pegylated liposomal doxorubicin, and dexamethasone in newly diagnosed 
multiple myeloma: a phase 1/2 Multiple Myeloma Research Consortium trial. 
Blood. Jul 21 2011;118(3):535-543. 

39. Kumar SK, Lee JH, Lahuerta JJ, et al. Risk of progression and survival in 
multiple myeloma relapsing after therapy with IMiDs and bortezomib: A 
multicenter international myeloma working group study. Leukemia. Jul 29 2011. 

40. Siegel D, Martin T, Wang M, al. e. Results of PX-171-003-A1, an open-label, 
single-arm, phase 2 study of carfilzomib (CFZ) in patients with relapsed and 
refractory multiple myeloma. Blood (ASH Meeting Annual Abstracts). 2010;116 
(suppl 21):Abstract 985. 



41. Jakubowiak A, Wang L, Orlowski R, et al. Influence of Cytogenetics in Patients 
with Relapsed and Refractory Multiple Myeloma (MM) Treated with Carfilzomib 
(CFZ)  ASH Annual Meeting Abstracts 2009;114(22):1827. 

42. Wang M, Bensinger W, Martin T, al e. Interim results from PX-171-006, a phase 
(Ph) II multicenter dose-expansion study of carfilzomib (CFZ), lenalidomide 
(LEN), and low-dose dexamethasone (loDex) in relapsed and/or refractory 
multiple myeloma (R/R MM). Journal of  Clinical  Oncology 2011;29(suppl; abstr 
8025). 

43. Lonial S, Boise LH. Current Advances in Novel Proteasome Inhibitor–Based 
Approaches to the Treatment of Relapsed/Refractory Multiple Myeloma 
Oncology (Williston Park). 2011;25(2). 

44. Richardson P, Siegel D, Vij R, et al. Randomized, Open Label Phase 1/2 Study 
of Pomalidomide (POM) Alone or in Combination with Low-Dose 
Dexamethasone (LoDex) in Patients (Pts) with Relapsed and Refractory Multiple 
Myeloma Who Have Received Prior Treatment That Includes Lenalidomide 
(LEN) and Bortezomib (BORT): Phase 2 Results. ASH Annual Meeting Abstracts. 
2011;Abstract 634. 

45. Siegel DS, Dimopoulos MA, Yoon SS, et al. Vorinostat in Combination with 
Bortezomib in Salvage Multiple Myeloma Patients: Final Study Results of a 
Global Phase 2b Trial ASH Annual Meeting Abstracts. 2011;Abstract 480. 

46. Richardson P, Alsina M, Weber D, et al. Phase II Study of the Pan-Deacetylase 
Inhibitor Panobinostat in Combination with Bortezomib and Dexamethasone in 
Relapsed and Bortezomib-Refractory Multiple Myeloma (PANORAMA 2). ASH 
Annual Meeting Abstracts. 2011;Abstract 814. 

47. Richardson PG, Wolf J, Jakubowiak A, et al. Perifosine plus bortezomib and 
dexamethasone in patients with relapsed/refractory multiple myeloma previously 
treated with bortezomib: results of a multicenter phase I/II trial. J Clin Oncol. Nov 
10 2011;29(32):4243-4249. 

 

 

  



Proposed Title for Program 
Achieving Optimal Care for the Relapsed/Refractory Multiple Myeloma Patient 

Learning Objectives 
1. Describe relapsed/refractory MM patient populations according to international 

standards 
2. Summarize factors influencing the selection of therapy for relapsed/refractory MM 
3. Assess the efficacy and safety data on current therapeutic options for 

relapsed/refractory MM  
4. Analyze data on novel treatments for relapsed/refractory MM  

Proposed Agenda 
1. Classification of relapsed/refractory MM patient populations according to 

International Myeloma Workshop Consensus Panel 1 recommendations 
2. Patient-, disease- and regimen-related factors influencing treatment plan 

decisions for relapsed/refractory MM patients 
3. Efficacy and safety of current therapeutic options for the treatment of 

relapsed/refractory MM 
4. New and emerging treatment options for relapsed/refractory MM 


