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Background and Rationale 

Multiple myeloma (MM) is a hematological cancer that is characterized by an overgrowth of 
plasma cells in the bone marrow. It mainly affects individuals older than 65 years of age and 
remains incurable, despite recent therapeutic advancements that prolong patient survival. 
According to the Canadian Cancer Society, in 2017, there were an estimated 2,900 (1,700 
men and 1,200 women) new cases of MM diagnosed in Canada, which represents an 
incidence of 9.1 in 100,000 for men and 5.6 in 100,000 for women.1 

The preferred first-line therapy for patients with newly diagnosed MM is high-dose 
chemotherapy followed by autologous stem cell transplantation.2,3 However, the majority of 
patients will not be eligible for this procedure due to health risks or other issues,4 and these 
patients can instead be offered a number of multidrug regimens. These include lenalidomide 
plus dexamethasone, cyclophosphamide/bortezomib with dexamethasone or prednisone, 
melphalan/prednisone (with or without bortezomib), and cyclophosphamide/lenalidomide/ 
dexamethasone, though newer combinations such as lenalidomide/bortezomib/ 
dexamethasone and daratumumab/bortezomib/melphalan/prednisone are now entering 
clinical practice. The choice of drug therapy may depend on patient characteristics, personal 
preferences, experience with previous therapies, and funding by regional cancer centres.  
A list of regimens for first- and subsequent-line treatment of MM that are currently publicly 
reimbursed or being considered for public reimbursement in Canada can be found in  
Table 2.  

By hitting multiple molecular targets simultaneously, these drug combinations can often 
control disease and delay its progression. For example, lenalidomide and other members of 
its class of drugs agents have immune modulating and pro-apoptotic activities on blood 
cancer cells. Bortezomib is a proteasome inhibitor that inhibits cell survival pathways and 
modulates the tumor microenvironment and marrow niche. Melphalan is an alkylating 
chemotherapeutic agent. Corticosteroids like prednisone and dexamethasone dampen the 
activity of immune cells, including myeloma cells. Finally, daratumumab is a monoclonal 
antibody directed against CD38, which is expressed on plasma cells. Additional members of 
these classes, such as pomalidomide (an analogue of lenalidomide), carfilzomib, and 
ixazomib (analogues of bortezomib), can be given to patients with relapsed or refractory 
(RR) MM after failure of primary drugs. There are also many drugs in development for MM, 
including venetoclax, selinexor, various bispecific T-cell engagers, and Chimeric Antigen 
Receptor T-cell therapies directed against the B-cell maturation antigen marker and other 
plasma cell–specific targets. 

Policy Issue 
Despite an abundance of clinical literature on drugs for MM, head-to-head comparisons of 
first-line drug regimens for patients who are transplant ineligible are few; as a result, 
uncertainty remains regarding the drug regimens’ relative effectiveness and safety, and 
clear information on the real-world performance of frontline strategies is missing. The same 
situation prevails for subsequent-line therapies for RR MM. As a result, it is difficult to predict 
the fate of patients with MM who are initiating therapy, and optimal sequencing of MM 
treatments is clouded with uncertainty. 
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Following topic prioritization in April 2019, the pCODR Provincial Advisory Group (PAG) 
selected drugs for MM as the preferred topic for the development of a CADTH Optimal Use 
project. PAG indicated that any CADTH work on treatment sequencing would be of high 
value. PAG members noted the high amount of resources consumed for MM treatment in 
cancer centres and highlighted the complex array of therapeutic options. It was noted that 
information on the relative clinical and cost-effectiveness of multidrug regimens, from 
indirect comparisons and/or economic modelling, would assist in developing appropriate 
funding algorithms.  

Table 1: Policy Question 
 
 
 

The following table lists all regimens that are either reimbursed in Canadian jurisdictions or 
under consideration by CADTH and/or public payers. These regimens will be considered 
when assessing and making recommendations on treatment sequences. 

Table 2: Regimens for Multiple Myeloma Relevant for This Project 
First Line (Newly Diagnosed Transplant-Ineligible MM)a Reviewed by pCODR 
Bortezomib + melphalan + prednisone No 
Cyclophosphamide + bortezomib + dexamethasone No 
Cyclophosphamide + bortezomib + prednisone No 
Daratumumab + bortezomib + melphalan + prednisone Yes 
Daratumumab + cyclophosphamide + bortezomib + dexamethasone No 
Daratumumab + lenalidomide + dexamethasone Yes 
Lenalidomide + bortezomib + dexamethasone Yes 
Lenalidomide + dexamethasone Yes 
Second Line and Beyond (RR MM)a  
Bortezomib + dexamethasone No 
Carfilzomib + dexamethasone ± cyclophosphamideb Yes 
Carfilzomib + lenalidomide + dexamethasone Yes 
Carfilzomib + pomalidomide + dexamethasone No 
Cyclophosphamide + bortezomib + dexamethasone No 
Daratumumab + bortezomib + dexamethasone  Yes 
Daratumumab + lenalidomide + dexamethasone Yes 
Daratumumab + pomalidomide + dexamethasone No 
Lenalidomide + dexamethasone ± cyclophosphamideb Yes 
Pomalidomide + bortezomib + dexamethasone Yes 
Pomalidomide + dexamethasone ± cyclophosphamideb Yes 

MM = multiple myeloma; pCODR = CADTH pan-Canadian Oncology Review; RR = relapsing or refractory 
a As per indication reviewed by CADTH pCODR or according to provincial funding status. 
b Addition of cyclophosphamide not reviewed by CADTH pCODR. 

 

In what sequences can drugs for transplant-ineligible multiple myeloma be reimbursed to maximize clinical and  
cost-effectiveness while considering patient safety, characteristics, and preferences? 
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Project Description 

To address the policy questions, a CADTH Therapeutic Review is proposed. This project will 
follow the conventional Therapeutic Review process,5 with recommendations issued by the 
pCODR Expert Review Committee (pERC). The project will comprise three distinct 
components. First, a systematic review and indirect comparison of drugs for patients who 
have newly diagnosed transplant-ineligible (NDTI) MM; second, a systematic review and 
indirect comparison of drugs for RR MM; and third, an economic model of treatment 
sequences for NDTI MM with or without progressing disease. Lists of key scope elements 
for these three components, as well as research questions to address, are provided in  
Table 3. 

Table 3: Project Scope 
A) Systematic Review and Network Meta-Analysis: NDTI MM 
Population 
 

Patients with newly diagnosed, previously untreated MM who are not eligible for autologous stem cell transplant. 
Subpopulations: 
• Patients with high-risk cytogenetics 

Interventions 
 

Single- or multidrug therapy with at least one of the following drugs: 
• Bortezomib 
• Daratumumab 
• Dexamethasone 
• Lenalidomide 
• Prednisone 
• Thalidomide 
While not all combinations may be in use in Canada (such as thalidomide-containing regimens), their inclusion 
would strengthen the indirect treatment comparison network. See Table 2 for the list of NDTI MM regimens that 
are relevant for Canadian decision-makers. 

Comparators 
 

• Any other intervention in scope 
• Chemotherapy regimens 
• Placebo 

Outcomes 
 

• PFS 
• TTP 
• Severe adverse events (grade 3 or higher) 
Note: Because of the significant variability of treatment sequences, OS will not be meta-analyzed, but may be 
extracted from trial data for discussion purposes.  

Research Question 
RQ1 What is the comparative effectiveness and safety of drug combinations for newly diagnosed, previously untreated multiple 

myeloma in patients who are not eligible for autologous stem cell transplant? 

B) Systematic Review and Network Meta-Analysis: NDTI MM 
Population 
 

Patients with RR MM and any prior drug experience 
Subpopulations: 
• Patients with high-risk cytogenetics 

Interventions 
 

Single- or multidrug therapy with at least one of the following drugs: 
• Bortezomib 
• Carfilzomib 
• Daratumumab 
• Dexamethasone 
• Elotuzumab 
• Ixazomib 
• Lenalidomide 
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B) Systematic Review and Network Meta-Analysis: NDTI MM (continued) 
  • Pomalidomide 

• Prednisone 
• Thalidomide 
While not all combinations may be in use in Canada (such as thalidomide-containing regimens), their inclusion 
would strengthen the indirect treatment comparison network. See Table 2 for the list of RR MM regimens that 
are relevant for Canadian decision-makers. 

Comparators 
 

• Any other intervention in scope 
• Chemotherapy regimens 
• Placebo 

Outcomes 
 

• PFS 
• TTP 
• Severe adverse events (grade 3 or higher) 
Note: Because of the significant variability of treatment sequences, OS will not be meta-analyzed, but may be 
extracted from trial data for discussion purposes. 

Research Question 
RQ2 What is the comparative effectiveness and safety of drug combinations for multiple myeloma in patients who have relapsed 

or are refractory to first-line drugs? 

C) Pharmacoeconomic Analysis 
Population 
 

Patients with newly diagnosed MM who are not eligible for autologous stem cell transplant and are experiencing 
one or more line of therapy 

Interventions 
 

Sequences of drug therapies, including the following: 
• DaraCyBorDex→LenDex→PomBorDex→CarDex 
• DaraCyBorDex→CarLenDex→PomBorDex 
• DaraCyBorDex→PomBorDex→CarDex 
• DaraMphBorPred→LenDex→PomBorDex→CarDex 
• DaraLenDex→PomBorDex→CarDex 
• CyBorDex→CarLenDex→PomBorDex 
• CyBorDex→DaraLenDex→PomBorDex 

• CyBorDex→LenDex→PomDex 
• LenBorDex→DaraBorDex→PomBorDex→CarDex 
• LenBorDex→PomBorDex→CarDex 
• LenBorDex→DaraBorDex→CarDex 
• LenDex→DaraBorDex→CarDex 
• LenDex→CyBorDex→PomDex 
• LenDex→CarDex→PomBorDex 

Comparators Other sequences as specified 
Outcomes 
 

• PFS of each line 
• Time to last line of chemotherapy or palliative care 
• OS 
• Total costs (health system payer perspective) 
• LYs gained 
• QALYs gained 
• ICER relative to first-line CyBorDex  
• ICER relative to conventional sequencesa 

Research Question 
RQ3 What is the cost-effectiveness of various treatment sequences for patients who have transplant-ineligible multiple 

myeloma? 

Bor = bortezomib; Car = carfilzomib; Cy = cyclophosphamide; Dara = daratumumab; Dex = dexamethasone; ICER = incremental-cost-effectiveness ratio;  
Len = lenalidomide; LY = life-year; MM = multiple myeloma; NDTI = newly diagnosed transplant ineligible; OS = overall survival; Pom = pomalidomide;  
PFS = progression-free survival; QALY = quality-adjusted life-years; TTP = Time to progression. 
a Conventional sequences will be determined through clinical expert consultation. Comparisons to more than one reference sequence may be performed. 
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Key Project and Protocol Components 
In order to address the previously defined research questions, this Therapeutic Review will 
include the following key components: 

A) A systematic review of the evidence on the clinical efficacy and effectiveness of drugs 
for NDTI MM. Statistical pooling of the clinical data, in the form of a meta-analysis or a 
network meta-analysis, will be considered if data are amenable to such types of 
analysis. 
• Study design to be considered: 

o phase III or IV randomized clinical trials. 

B) A systematic review of the evidence on the clinical efficacy and effectiveness of drugs 
for RR MM. Statistical pooling of the clinical data, in the form of a meta-analysis or a 
network meta-analysis, will be considered if data are amenable to such types of 
analysis. 
• Study design to be considered: 

o phase III or IV randomized clinical trials. 

C) Cost-effectiveness analysis 
• Key features: 

o use of Canadian real-world evidence to determine baseline patient characteristics, 
clinical outcomes, and costs after conventional MM therapies 

o economic model of single and sequential therapies, using network meta-analysis 
results to extrapolate outcomes of sequences encompassing newer regimens 

o cost-utility analysis (preferred design). 

D) Expert recommendation report 
• pERC recommendations address the policy questions regarding optimal sequencing 

of drugs for NDTI MM. 
• Where required, Therapeutic Review recommendations may lead to revision of 

previous pERC single-drug recommendations related to drugs for NDTI or RR MM.  
• Recommendations can include multidrug regimens not previously reviewed by 

pCODR, as long as components were either recommended for reimbursement by 
CADTH (with or without conditions) or introduced prior to the inception of pCODR. 

  
Status of The Document 
This document proposes a draft project scope and is posted for feedback from interested 
stakeholders for ten (10) business days, starting on November 22, 2019, and ending on 
December 6, 2019. The project scope will be amended by CADTH in light of feedback 
received and be used to prepare a research protocol. Both the protocol and a list of included 
studies will be subsequently posted on the CADTH website. Feedback received from 
clinician and patient groups will be summarized in the Therapeutic Review science report 
and will be considered by the expert committee. 
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Call for Clinical Expert Involvement 
CADTH Therapeutic Reviews include at least two clinicians with expertise regarding the 
management of the condition for which the drugs or other interventions under review are 
indicated. Clinicians are a critical part of the clinical team and are involved in all phases of 
the review process (e.g., providing guidance on the development of the review protocol, 
assisting in the critical appraisal of clinical evidence, interpreting the clinical relevance of the 
results, and providing guidance on the potential place in therapy).  

CADTH would like to use this opportunity to invite clinicians interested in participating in the 
multiple myeloma Therapeutic Review to visit this page for clinical experts. 

Please note that CADTH selects clinical experts based on the following factors: 

• expertise regarding the diagnosis and management of the condition for which the drug or 
technology is indicated, or with expertise regarding the technology itself 

• regional representation 

• conflict of interest declaration 

• availability to commit to CADTH’s review timelines. 

References 
1. Canadian Cancer Society. Multiple myeloma statistics. 2019; https://www.cancer.ca/en/cancer-

information/cancer-type/multiple-myeloma/statistics/?region=on. Accessed 2019 Sep 20. 

2. Kumar SK, Callander NS, Alsina M, et al. Multiple myeloma, version 3.2017, NCCN clinical practice 
guidelines in oncology. J Natl Compr Canc Netw. 2017;15(2):230-269. 

3. Moreau P, San Miguel J, Sonneveld P, et al. Multiple myeloma: ESMO clinical practice guidelines for 
diagnosis, treatment and follow-up. Ann Oncol. 2017;28(suppl_4):iv52-iv61. 

4. Blommestein HM, van Beurden-Tan CHY, Franken MG, Uyl-de Groot CA, Sonneveld P, Zweegman S. 
Efficacy of first-line treatments for multiple myeloma patients not eligible for stem cell transplantation: a 
network meta-analysis. Haematologica. 2019;104(5):1026-1035. 

5. Optimal use program-drug: therapeutic review framework and process. Ottawa (ON): CADTH; 2018: 
https://www.cadth.ca/sites/default/files/pdf/CADTH_ExternalTherapeuticReviewProcess.pdf. Accessed 
2019 Sep 18. 

  

https://cadth.ca/about-cadth/what-we-do/products-services/cdr/clinical-experts
https://www.cancer.ca/en/cancer-information/cancer-type/multiple-myeloma/statistics/?region=on
https://www.cancer.ca/en/cancer-information/cancer-type/multiple-myeloma/statistics/?region=on
https://www.cadth.ca/sites/default/files/pdf/CADTH_ExternalTherapeuticReviewProcess.pdf


 
 
 

 
 
CADTH PROPOSED PROJECT SCOPE Optimal Pharmacotherapy for Transplant-Ineligible Multiple Myeloma 8 

Appendix 1: Individual Drugs Under Review 
Generic Name  Brand Name (Canada) Manufacturer 
Bortezomib  Velcade Janssen 

Generics 
Carfilzomib Kyprolis Amgen 
Cyclophosphamide Procytox Baxter 
Daratumumab Darzalex Janssen 
Dexamethasone Ozurdex Allergan 

Generics 
Lenalidomide Revlimid Celgene 
Melphalan Alkeran Aspen 
Pomalidomide Pomalyst Celgene 
Prednisone NA Generics 

NA = Not applicable.  

 


