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Myeloma is the most common plasma cell cancer in Canada, with an estimated 3317 new cases in 2019 and an estimated 
1563 deaths associated with the disease.1  

Although approximately nine Canadians are diagnosed with multiple myeloma (MM) every day1, it remains difficult to 
diagnose2 and its cause (or causes) remain unknown.3

Additionally, many MM patients will display drug resistance (possibly to multiple therapies) and will experience relapse, 
making the availability of multiple therapies and combinations integral to successful MM management.4 

In the past, there were fewer MM treatment options available to Canadians and resultantly many MM patients would 
experience poor outcomes due to resistance to therapy and a lack of alternative options/combinations.   

In 2016, a new molecule was added to the armamentarium of Canadian MM treating physicians which not only has 
multiple, potent mechanisms of action (MoAs) but is also able to be used in combination with other therapies.   

The following CARE™ Supplement highlights key trial updates and data releases in the category of MM from the 2019 
American Society of Hematology (ASH) annual meeting. This CARE™ Supplement focuses on daratumumab, one of 
the most impactful therapies on MM management in recent years and includes content on the following:  

Minimal Residual Disease (MRD)   
• ASH 2019 Abstract 4742   

Newly Diagnosed Multiple Myeloma (ND MM)
• The MAIA Study 
• The PEGASUS Study
• The ALCYONE Study 

Relapsed/Refractory Multiple Myeloma (RR MM)  
• The POLLUX Study
• The CASTOR Study

TM

MULTIPLE MYELOMA 
C A R E T M S U P P L E M E N T



01. MINIMAL  
RESIDUAL  
DISEASE (MRD)   
• ASH 2019 Abstract 4742

MINIMAL RESIDUAL DISEASE (MRD)      01

Expanded Meta-Analysis Confirms the Association Between MRD and Long-term Survival Outcomes in Multiple 
Myeloma (MM)

N. Munshi et al.  

Figure 1. Abstract 4742 - systemic literature search and study selection methods.

ASH 2019 ABSTRACT 4742

• The SLR was conducted in adherance with Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) guidelines

• Medline® and EMBASETM databases were searched for articles published in English on June 8, 2019; there was no 
date limit on the indexed database searches

• Randomized controlled trials and observational studies that reported PFS or OS rates stratified by MRD status 
(using any MRD definition) were eligible for inclusion

• Studies with patients who did not have a primary diagnosis of MM were excluded, as were those with MRD 
measured in peripheral blood or assessed by positron emission tomography-computed tomography scanning
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Figure 2. Base-case analysis of association of MRD negativity with (A) PFS and (B) OS.
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Figure 3. Kaplan Meier (KM) curves for PFS in patients with (A) ND MM who were transplant eligible (TE), (B) ND MM who 
were transplant ineligible (TI), and (C) RR MM.

KM curve follow-up times vary. P-values based on log rank test.
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CARE™ FACULTY PERSPECTIVES

ABSTRACT 4742

The concept of minimal residual disease (MRD) has been explored 

in multiple clinical studies and has emerged as an important 

prognostic marker for assessing response to therapy.5 

MRD detection has also become more sensitive, and detection 

methods such as next generation sequencing (NGS) are now 

routinely able to reach a sensitivity level of 10-6 (or 1 cancer cell 

per 106 non-cancer cells).6 

Despite the potential utility of measuring MRD negativity in MM 

patients, its precise role as a disease response assessment in MM 

is still under debate. Abstract 4742 from ASH 2019 represents an 

evaluation of the prognostic utility of MRD measures achieved using 

systematic literature review (SLR) and meta-analysis. Additionally, 

this study includes MRD utility considerations at various sensitivity 

thresholds (10-4 - 10-6), different levels of cytogenetic risk, and 

with various methods of MRD assessment (multiparameter 

flow cytometry [MFC], next-generation sequencing [NGS], or 

polymerase chain reaction [PCR]). 

When stratified by MRD sensitivity threshold, hazard ratios for PFS 

and OS favored MRD-negativity in all subgroups. At 10-4 the risk 

of progression or death was reduced by 64%, at 10-5 the risk was 

reduced by 65%, and at 10-6 by 74%.

Figure 4. KM curves for OS in patients with (A) ND MM who were TE, and (B) RR MM.

Of the 86 publications included in the meta-analysis, outcomes 

for PFS and OS were significantly improved for MRD-negative 

patients. MRD negativity provided superior PFS and OS for both 

transplant eligible and transplant ineligible, newly diagnosed (ND) 

MM patients, relapsed/refractory (R/R) MM patients, and those 

with high-risk or standard-risk cytogenetics.

This study strongly supports the prognostic utility of MRD 

measures in MM, independent of cytogenetics, disease stage, 

or method of MRD assessment and suggests that MM therapies 

which are able to achieve sustained MRD negativity are also able 

to improve PFS and OS.  MRD negativity has utility as a surrogate 

endpoint in MM clinical trials.
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NEWLY DIAGNOSED  
MULTIPLE MYELOMA 
(ND MM)

02. 
• The MAIA Study 

• The PEGASUS Study

• The ALCYONE Study

Daratumumab Plus Lenalidomide and Dexamethasone (D-Rd) Versus Lenalidomide and Dexamethasone (Rd) in 
Patients With Newly Diagnosed Multiple Myeloma (NDMM) Ineligible for Transplant: Updated Analysis of MAIA

N. Bahlis et al. 

Figure 5. MAIA - study design.

THE MAIA STUDY - ASH 2019 ABSTRACT 1875 
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Figure 7. Updated PFS with D-Rd and Rd.

Figure 6. PFS2 for D-Rd versus Rd.

PFS, progression-free survival; D-Rd, daratumumab/lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone; NR, not reached; HR, hazard 
ratio; CI, confidence interval.

PFS2, progression-free survival on the next line of therapy; D-Rd, daratumumab/lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone; 
NR, not reached; HR, hazard ratio; CI, confidence interval.
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Figure 8. Subgroup analysis of PFS.

PFS, progression-free survival; Rd, lenalidomide/dexamethasone; D-Rd, daratumumab/lenalidomide/dexamethasone; HR, hazard ratio;  
CI, confidence interval; NE, not estimable; CrCl, creatinine clearance; ISS, International Staging System; MM, multiple myeloma; ECOG PS, Eastern 
Cooperative Oncology Group performance status.
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CARE™ FACULTY PERSPECTIVES

THE MAIA STUDY

The phase 3 MAIA study, originally published in May 2019, 

supported the Health Canada approval of daratumumab 

lenalidomide and dexamethasone (D-Rd) for ND MM patients 

who are transplant ineligible (TI). The primary analysis of MAIA 

demonstrated a significant PFS benefit with D-Rd treatment 

versus treatment with Rd and produced a greater than 3-fold 

increase in MRD-negativity rates (compared with Rd, in patients 

with ND MM at a sensitivity of 10-5). 

The updated analysis of MAIA presented in ASH 2019 abstract 

1875 presents efficacy and safety findings from MAIA after 

approximately 9 months of additional follow-up.  

At a median follow-up of 36.4 months, D-Rd demonstrated 

an improved PFS benefit, CR rate, VGPR rate, and duration of 

response versus Rd in nearly all patient subgroups (PFS benefit 

was not observed in patients with impaired hepatic function).

Figure 9. (A) MRD negativity Ratea and (B) sustained MRD negativity in patients treated with D-Rd versus Rdb.

MRD, minimal residual disease; D-Rd, daratumumab/lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone; PA, primary analysis; ITT, 
intent-to-treat.
aITT population.     bMedian follow-up of 36.4 months.     cP value was calculated using Fisher’s exact test.

D-Rd also showed a PFS benefit and improved MRD-negativity 

rate in patients with high-risk cytogenetics. This result (coupled 

with other MRD analysis like the results of the SLR and meta-

analysis reported in abstract 4742) suggests that D-Rd produces 

beneficial MRD-negativity rates regardless of cytogenetic risk, 

which translates to improved survival. 

These data suggest that Canadians with TI MM would benefit 

from treatment with D-Rd in the front-line setting, however 

public funding for the D-Rd regimen is only available in Canada 

after patients have received at least 1 prior therapy (funding 

for daratumumab regimens is available in some form in each 

Canadian province with the exception of PEI where funding is 

under provincial consideration). 7 

Updated MAIA study results and MRD negativity rates achieved 

by daratumumab containing regimens support the concept that 

Canadians would benefit from funded daratumumab for ND TI MM. 
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Effectiveness of Daratumumab in Combination With Lenalidomide and Dexamethasone (D-Rd) vs Common 
Standard-of-Care Regimens in Patients With Nontransplant Newly Diagnosed Multiple Myeloma (NDMM)

B. Durie et al. 

THE PEGASUS STUDY - ASH 2019 ABSTRACT 1830 

Figure 10. PEGASUS - study design.

Figure 11. Within-study comparison of PFS in the MAIA and Flatiron patient cohorts by first line of therapy (LOT1).

Figure reflects results for primary on-treatment analysis of PFS with reweighting of Flatiron treatment groups to resemble MAIA trial population.
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Figure 12. Within-study comparison of OS in the MAIA trial and Flatiron patient cohorts by LOT1.

Figure 13. Between-study comparison of PFS in the MAIA trial and Flatiron patient cohorts by LOT1.

Figure reflects results for primary on-treatment analysis of PFS with reweighting of Flatiron treatment groups to resemble MAIA trial population. 
Bars show HRs reflecting the direct comparison of PFS relative to Rd within each data source. HRs below brackets reflect ITCs across data sources. 
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CARE™ FACULTY PERSPECTIVES

THE PEGASUS STUDY

Benefits of the addition of daratumumab to standard of care 

(SoC) regimens like Rd (lenalidomide plus dexamethasone) and 

Vd (bortezomib plus dexamethasone) have been demonstrated in 

numerous clinical trials, like MAIA in the front-line setting (D-Rd 

versus Rd) or CASTOR in the relapsed/refractory setting (D-Vd 

versus Vd). However, there is no randomized control trial (RCT) 

data to date (Q1 2020) comparing D-Rd (an effective therapy for 

ND TI MM) to other ND TI MM SoC regimens (with the exception 

of the D-Rd to Rd comparison in the MAIA trial). 

The PEGASUS study (presented as abstract 1830 at ASH 2019) 

addresses this evidence gap by comparing individual level patient 

data of participants in the MAIA study (who received D-Rd) to 

similar real-world patients with TI ND MM who received VRd 

(bortezomib plus lenalidomide plus dexamethasone) or Vd as a 

first-line therapy.  

In PEGASUS, the D-Rd regimen was found to significantly reduce 

the risk of progression or death compared to all three other 

treatment regimens (Rd, VRd and Vd).

D-Rd resulted in a 45% reduction in the risk of progression or death 

compared to Rd, a 34% reduction versus VRd and a 53% reduction 

compared to Vd.

IN PEGASUS, THE D-Rd REGIMEN WAS FOUND

TO SIGNIFICANTLY REDUCE THE RISK OF

PROGRESSION OR DEATH COMPARED TO ALL 

THREE OTHER  TREATMENT REGIMENS

(Rd, VRd AND Vd).

PAGE: 11

It is important to note that patient outcomes and patient 

management may differ in clinical trial scenarios versus the real-

world setting. However, in the absence of head to head trials, the 

type of patient-level analysis presented in PEGASUS represents 

important information for optimizing ND MM treatment and 

suggests that D-Rd is among the most efficacious ND TI MM 

regimens approved by Health Canada.  

Despite the supporting data, D-Rd is not yet publicly funded for 

first-line MM treatment in Canada. MM physicians and patients 

would benefit from the increased accessibility associated with 

funding for D-Rd as a first-line therapy.

“

“



12     CARETM SUPPLEMENT

Daratumumab Plus Bortezomib, Melphalan, and Prednisone Versus Bortezomib, Melphalan, and Prednisone in 
Patients With Transplant-ineligible Newly Diagnosed Multiple Myeloma: Overall Survival in ALCYONE

M.V. Mateos et al.

THE ALCYONE STUDY - ASH 2019 ABSTRACT 859

Figure 14. ALCYONE - study design.

Figure 15. KM estimate - PFS.

D-VMP continued to demonstrate a significant PFS benefit with extended follow up
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Figure 16. KM estimate - PFS2

Figure 17. Sustained MRD-negativity (10-5) ratesa,b and PFS by sustained MRD status.

PFS2 benefit was observed for the D-VMP group

Significantly higher rates of MRD negativity and sustained MRD negativity with D-VMP
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Figure 18. KM estimate - OS. 

Figure 19. OS by MRD status.

40% reduction in the risk of death in patients receiving D-VMP
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CARE™ FACULTY PERSPECTIVES

THE ALCYONE STUDY

The MAIA study supports the superior efficacy of D-Rd versus 

Rd and the PEGASUS study supports the concept that adding 

daratumumab to Rd, produces superior outcomes in transplant-

ineligible ND MM patients relative to other options such as VRd 

and Vd. ALCYONE stands as another example of how adding 

daratumumab to existing MM regimens can improve their 

effectiveness.    

The ALCYONE study update (presented as abstract 859 at ASH 

2019) highlights that adding daratumumab to the VMP regimen 

(bortezomib plus melphalan plus prednisone) to create D-VMP, 

is superior to VMP without daratumumab in transplant-ineligible 

ND MM patients. 

In the ALCYONE update presented at ASH 2019, D-VMP improved 

MRD negativity and significantly prolonged OS versus VMP for 

TI ND MM, marking the first OS benefit to be demonstrated with 

daratumumab to date.

Figure 20. OS by sustained MRD status. 

Improved OS for patients with sustained MRD negativity for ≥ 12 months

Significantly more patients remained MRD negative (sensitivity of 

10-5) for less than or equal to 12 months with D-VMP versus VMP 

and patients with sustained MRD negativity experienced improved 

outcomes. Results of studies like abstract 4742 from ASH 2019 

and others (like ALCYONE) help establish the correlation between 

MRD negativity and improved survival.  

D-VMP continued to demonstrate superior PFS versus VMP and 

based on PFS2 results, longer survival outcomes are also projected 

with other daratumumab containing regimens.       

In a similar funding (and approval) situation to the D-Rd regimen, 

D-VMP represents a treatment with large therapeutic potential for 

TI ND MM that is approved for use in Canada but limited by a lack 

of public funding availability in this setting.
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03. 

Four-Year Follow-up of the Phase 3 POLLUX Study of Daratumumab Plus Lenalidomide and Dexamethasone  
(D-Rd) Versus Lenalidomide and Dexamethasone (Rd) Alone in Relapsed or Refractory Multiple Myeloma (RRMM)

J.L. Kaufman et al.   

THE POLLUX STUDY - ASH 2019 ABSTRACT 1866

RELAPSED/ 
REFRACTORY  
MULTIPLE MYELOMA 
(RR MM)
• The POLLUX Study

• The CASTOR Study

Figure 21. POLLUX - study design.
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Figure 22. Updated PFS in (A) ITT population, (B) patients with one 
prior line (1PL) and (C) patients with refractoriness to bortezomib.

Figure 23. Updated PFS in patients with high or standard  
cytogenetic risk.

Figure 24. Time to subsequent anticancer therapy.

PFS, progression-free survival; ITT, intent-to-treat; 1PL, 1 prior line of therapy; 
D-Rd, daratumumab plus lenalidomide/dexamethasone; Rd, lenalidomide/
dexamethasone;  
HR, hazard ratio; CI, confidence interval.
aKaplan-Meier estimate.

PFS, progression-free survival; std, standard; HR, hazard ratio; D-Rd, daratumumab 
plus lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone.

Rd, lenalidomide/dexamethasone; D-Rd, daratumumab plus lenalidomide/ 
dexamethasone; NR, not reached; HR, hazard ratio; CI, confidence interval.
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CARE™ FACULTY PERSPECTIVES

THE POLLUX STUDY

The POLLUX study originally supported the approval of the 

D-Rd regimen for RR MM and the updated POLLUX study results 

presented at ASH 2019 (abstract 1866) further suggest that D-Rd 

is highly efficacious in this setting.  

After more than 4 years of median follow-up, D-Rd continues 

to demonstrate a PFS benefit over Rd (45.0 months versus 17.5 

months), particularly when used at first relapse (53.3 months 

versus 19.6 months).

D-Rd was found to prolong PFS among patients with 1-11 prior lines 

of therapy, regardless of cytogenetic risk and the daratumumab 

regimen also improved rates of MRD negativity from 7% of patients 

treated with Rd to 33% when daratumumab is included.  

D-Rd improved PFS rates versus Rd in patients who are refractory 

to bortezomib (34.3 vs 11.3 months).  

Deep responses were maintained, with the median time to next 

therapy not reached in the D-Rd group, compared with 22.8 

months in the Rd group. Time to progression on a subsequent 

therapy was also significantly prolonged with the D-Rd regimen 

(53.3 vs 31.6 months Rd alone).

Figure 25. PFS2.

PFS2, progression-free survival on the next subsequent line of therapy; D-Rd, daratumumab plus lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone; HR, 
hazard ratio; CI, confidence interval.

Delaying progression and prolonging survival are key goals for 

patients with RR MM, and the D-Rd regimen has shown to be 

more effective at achieving these goals compared with Rd alone.

Funding options for D-Rd in the RR MM setting are available in all 

Canadian provinces except PEI (under provincial consideration) 

which is a reflection of the regimen’s high level of utility and bodes 

well for improving RR MM outcomes - especially in challenging 

groups like the bortezomib refractory or those with high-risk 

cytogenetics.    
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Efficacy and Safety of Daratumumab, Bortezomib, and Dexamethasone (D-Vd) Versus Bortezomib and 
Dexamethasone (Vd) in First Relapse Patients (pts) With Multiple Myeloma (MM): Four-Year Update of CASTOR

K. Weisel et al. 

THE CASTOR STUDY - ASH 2019 ABSTRACT 3192

Figure 26. CASTOR - study design.

Figure 27. Updated PFS in (A) the ITT population, (B) patients with 1PL and (C) patients with refractoriness to lenalidomide.

RRMM relapsed or refractory multiple myeloma; D-Vd, daratumumab plus bortezomib/dexamethasone; D, daratumumab; IV, intravenous; QW, every week; Q3W, every 
3 weeks; V, bortezomib; SC, subcutaneous; d, dexamethasone; PO, oral; Vd, bortezomib/dexamethasone; Q4W, every 4 weeks; obs, observation; PFS, progression-free 
survival; TTP, time to disease progression; OS, overall survival; VGPR, very good partial response; CR, complete response; MRD, minimal residual disease. 

Continued on next page.



PFS, progression-free survival; ITT, intent-to-treat; 1PL, 1 prior line of therapy;  
D-Vd, daratumumab plus bortezomib/dexamethasone; HR, hazard ratio; CI, 
confidence interval; Vd, bortezomib/dexamethasone.
aKaplan-Meier estimate.
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Figure 27. (continued) 

Updated PFS in (C) patients with refractoriness to lenalidomide.

Figure 28. Updated PFS in patients with high or standard  
cytogenetic risk.

Figure 29. Time to subsequent anticancer therapy.

Figure 30. Updated PFS2 in (A) the ITT population and (B) 
patients who received 1PL.

PFS, progression-free survival; std, standard; HR, hazard ratio; CI, confidence 
interval; D-Vd, daratumumab plus bortezomib/dexamethasone; Vd, bortezomib/
dexamethasone.
aKaplan-Meier estimate.

Vd, bortezomib/dexamethasone; D-Vd, daratumumab plus bortezomib/
dexamethasone; HR, hazard ratio; CI, confidence interval.

PFS2, progression-free survivalon the next subsequent line of therapy; ITT, intent-to-
treat; 1PL, 1 prior line of therapy; D-Vd, daratumumab plus bortezomib/dexamethasone;  
HR, hazard ratio; CI, confidence interval; Vd, bortezomib/dexamethasone.
aKaplan-Meier estimate.
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THE CASTOR STUDY

The original CASTOR study supported the approval of D-Vd for 

RR MM and the 4-year CASTOR trial update presented at ASH 

2019 (abstract 3192) further supports the efficacy of D-Vd for MM 

patients who have received prior lines of therapy.  

After a median follow-up of 50.2 months, PFS was prolonged 

with D-Vd versus Vd, in the intent-to-treat (ITT), one prior line 

(1PL), standard/high-risk cytogenetic and lenalidomide refractory 

patient groups.  

D-Vd also prolonged PFS on the subsequent line of treatment 

compared with Vd (median 34.6 vs 20.7 months), highlighting 

the benefit of earlier use of the D-Vd regimen to improve patient 

outcomes.

The CASTOR trial update presented at ASH 2019 emphasizes the 

D-Vd regimen’s potential efficacy in RR MM patients, especially 

when used earlier in therapy at first relapse (median 27.0 vs 7.9 

months) or to treat challenging groups like individuals who are 

lenalidomide refractory.   

The outcomes of MM patients in Canada are likely improved 

by the funding available for the D-Vd regimen in the relapsed/

refractory setting, as it is available in every province except PEI 

(under provincial consideration).
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