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Carfilzomib, Lenalidomide, and Dexamethasone (KRd) 
versus Bortezomib, Lenalidomide, and 
Dexamethasone (VRd) for Initial Therapy of Newly 
Diagnosed Multiple Myeloma (NDMM): Results of 
ENDURANCE (E1A11) Phase III Trial 
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ASCO 2020;Abstract LBA3. (Plenary)
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Lancet Oncol 2020;21(10):1317-30.
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ENDURANCE (E1A11): Primary PFS Endpoint
(Second Interim Analysis)

Time since randomization (months)

• Median OS has not been reached in either group at median follow-up of 24 months; patients 
will continue on long-term follow-up for overall survival

KRd: 34.6 months (95% CI 28.8-37.8)
VRd: 34.4 months (95% CI 30.1-NE)
HR 1.04 (95% CI 0.83-1.31); p = 0.74
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Kumar SK et al. Lancet Oncol 2020;21(10):1317-30. Courtesy of Rafael Fonseca, MD



ENDURANCE (E1A11): Treatment-Emergent Adverse Events of Interest

Treatment completion
VRd 43.3%, KRd 61.6%

Discontinuation for Tox
VRd 17.3%, KRd 9.9%
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Berdeja JG. ASCO 2020 Discussant. Courtesy of Rafael Fonseca, MD



1.1 – Kumar SK et al. Carfilzomib or bortezomib in combination with lenalidomide and dexamethasone for patients with newly 
diagnosed multiple myeloma without intention for immediate autologous stem-cell transplantation (ENDURANCE): a 
multicentre, open-label, phase 3, randomised, controlled trial. Lancet Oncol. 2020 Oct;21(10):1317-1330.
Kumar S et al. Carfilzomib, lenalidomide, and dexamethasone (KRd) versus bortezomib, lenalidomide, and dexamethasone 
(VRd) for initial therapy of newly diagnosed multiple myeloma (NDMM): Results of ENDURANCE (E1A11) phase III trial. ASCO 
2020; Abstract: LBA3. Plenary

• Impact on Patient Care and Treatment Algorithms
• Since the primary endpoint was not met, VRd can remain a standard of care for 

frontline therapy of myeloma, but it is also appropriate to use KRd.
• When using one of the two regimens one should be mindful of the trade offs in 

toxicity.
• It is impossible to conclude which of the 2 regimens is better for different patient 

populations.

• Implications for Future Research
• Future clinical trials looking at four drug combinations will need to address whether 

there is any difference in the outcomes between bortezomib and carfilzomib.
• Predictors of drug toxicities are clearly needed.

Courtesy of Rafael Fonseca, MD



Daratumumab (DARA) plus Lenalidomide, 
Bortezomib, and Dexamethasone (RVd) in Patients 
with Transplant-Eligible Newly Diagnosed Multiple 
Myeloma (NDMM): Updated Analysis of Griffin after 
12 Months of Maintenance Therapy
Kaufman JL et al.
ASH 2020;Abstract 549.

Courtesy of Rafael Fonseca, MD



Kaufman JL et al. ASH 2020;Abstract 549. Courtesy of Rafael Fonseca, MD



Kaufman JL et al. ASH 2020;Abstract 549. Courtesy of Rafael Fonseca, MD



Kaufman JL et al. ASH 2020;Abstract 549. Courtesy of Rafael Fonseca, MD



Kaufman JL et al. ASH 2020;Abstract 549. Courtesy of Rafael Fonseca, MD



Blood 2020;136(8):936-45.
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Summary of Response Rates and MRD Negativity (10-5) Rates Over Time

• MRD negativity (10-5) rates in the 
intent-to-treat population by the end of 
induction therapy, end of consolidation and 
last follow-up

• All MRD data are from the analysis with a 
median follow-up of 22.1 months

• MRD was evaluated at baseline, first evidence 
of suspected CR or sCR, at the end of 
induction and consolidation, and after 12 and 
24 months of maintenance, regardless of 
response (per protocol amendment 2)

Voorhees PM et al. Blood 2020 Aug 20;136(8):936-45. Courtesy of Rafael Fonseca, MD



1.2 – Kaufman JL et al. Daratumumab (DARA) Plus Lenalidomide, Bortezomib, and Dexamethasone (RVd) in Patients with 
Transplant-Eligible Newly Diagnosed Multiple Myeloma (NDMM): Updated Analysis of Griffin after 12 Months of Maintenance 
Therapy. ASH 2020;Abstract 549. Voorhees PM et al. Daratumumab, lenalidomide, bortezomib, and dexamethasone for 
transplant-eligible newly diagnosed multiple myeloma: the GRIFFIN trial. Blood. 2020 Aug 20;136(8):936-945.

• Impact on Patient Care and Treatment Algorithms
• Four drug combinations have a superior response rate compared to triplets.
• Dara-VRD  is a safe regimen for the frontline treatment of myeloma.
• The level of MRD negativity is unprecedented.
• There should be no further use of cyclophosphamide if lenalidomide is 

available.

• Implications for Future Research
• It will be important to know whether carfilzomib should replace bortezomib 

in four drug combinations.
• It will be important to know if four drug combinations will lead to 

treatments that can omit stem cell transplant.

Courtesy of Rafael Fonseca, MD



Daratumumab, Carfilzomib, Lenalidomide and 
Dexamethasone (Dara-KRd) Induction, Autologous 
Transplantation and Post-Transplant, Response-
Adapted, Measurable Residual Disease (MRD)-Based 
Dara-KRd Consolidation in Patients with Newly 
Diagnosed Multiple Myeloma (NDMM)

Costa LJ et al.
ASH 2019;Abstract 860.

Courtesy of Rafael Fonseca, MD



Responses Over Time

Costa LJ et al. ASH 2019;Abstract 860. Courtesy of Rafael Fonseca, MD



MRD-Negative Remissions

Costa LJ et al. ASH 2019;Abstract 860. Courtesy of Rafael Fonseca, MD



1.3 – Costa LJ et al; MASTER trial investigators. Daratumumab, carfilzomib, lenalidomide and dexamethasone (Dara-KRd) 
induction, autologous transplantation and post-transplant, response-adapted, measurable residual disease (MRD)-based Dara-
KRd consolidation in patients with newly diagnosed multiple myeloma (NDMM). ASH 2019; Abstract 860.

• Impact on Patient Care and Treatment Algorithms
• When this combination becomes approved this will be one of the options for 

frontline treatment of multiple myeloma.
• The level of response and MRD negativity is the highest reported so far.
• Adapting therapy based on the level of the response is an interesting approach for 

selected patients.

• Implications for Future Research
• The future of myeloma induction is with 4 drugs. Will it include other agents such 

as bispecific antibodies?
• The long-term outcomes need to be reported to understand the implications of 

MRD.
• Future clinical trials should test whether stem cell transplant can be omitted.

Courtesy of Rafael Fonseca, MD



Lancet 2020;395(10218):132-41.
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ALCYONE: PFS and OS Analyses
(Median Follow-up 40.1 months)

Mateos MV et al. Lancet 2020;395(10218):132-41. 

Interim OS AnalysisPFS

Courtesy of Rafael Fonseca, MD



1.4 – Mateos MV et al. Overall survival with daratumumab, bortezomib, melphalan, and prednisone in newly 
diagnosed multiple myeloma (ALCYONE): a randomised, open-label, phase 3 trial. Lancet. 2020 Jan 
11;395(10218):132-141. 

• Impact on Patient Care and Treatment Algorithms
• While this regimen will not be used much in the United States it provides excellent 

outcomes from a global perspective.
• The outcomes reported are almost as good as what is reported with MAIA.
• These outcomes can be achieved without an IMID.

• Implications for Future Research
• This combination needs to be explored in the setting of renal failure.
• This combination needs to be explored in patients who cannot tolerate an IMID.
• This combination is likely to be tested by pharmaco-economists  given its 

affordability

Courtesy of Rafael Fonseca, MD



Anti-CD38 Antibodies: Mechanism of Action, Structural and Pharmacologic 
Similarities and Differences

van de Donk NWCJ et al. Blood 2018;131(1):13-29.

Mechanism of action Daratumumab Isatuximab

Origin, isotype Human IgG-kappa Chimeric IgG1-kappa

CDC +++ +

ADCC ++ ++

ADCP +++ Not determined

PCD direct — ++

PCD cross linking +++ +++

Modulation ectoenzyme function + +++

Fc-dependent immune effector mechanisms and direct effects Immunomodulatory effects
Direct effects
Alteration in intracellular signaling
CD38 enzymatic inhibition 

Inhibition of adhesion

Courtesy of Rafael Fonseca, MD



Depth of Response to Isatuximab, Carfilzomib, 
Lenalidomide, and Dexamethasone (Isa-KRd) in Front-
Line Treatment of High-Risk Multiple Myeloma: 
Interim Analysis of the GMMG-CONCEPT Trial

Weisel K et al.
ASCO 2020;Abstract 8508.

Courtesy of Rafael Fonseca, MD



GMMG-CONCEPT: Best response to therapy, 6 induction cycles

Weisel K et al. ASCO 2020;Abstract 8508. Courtesy of Rafael Fonseca, MD



1.6 – Weisel K et al. Depth of response to isatuximab, carfilzomib, lenalidomide, and dexamethasone (Isa-KRd) in 
front-line treatment of high-risk multiple myeloma: Interim analysis of the GMMG-CONCEPT trial. ASCO 2020; 
Abstract 8508. Oral, HoD

• Impact on Patient Care and Treatment Algorithms
• These are very interesting results with long duration of disease control in this 

patient population.
• High-risk patients should continue to receive proteasome inhibitors.
• Isatuximab is an appropriate monoclonal antibody for the treatment of these 

patients.

• Implications for Future Research
• Will it be better to start with carfilzomib or with an IMID  in the relapsed and 

refractory setting?
• If carfilzomib is better, does the subcutaneous route of daratumumab matter 

as much?

Courtesy of Rafael Fonseca, MD



Ixazomib vs Placebo as Post-Induction Maintenance 
Therapy in Newly Diagnosed Multiple Myeloma 
(NDMM) Patients (pts) Not Undergoing Autologous 
Stem Cell Transplant (ASCT): Phase 3 TOURMALINE-
MM4 Trial

Dimopoulos M et al.
EHA 2020;Abstract S200.

Courtesy of Rafael Fonseca, MD



TOURMALINE-MM4: Progression Free Survival

Dimopoulos M et al. EHA 2020;Abstract S200. Courtesy of Rafael Fonseca, MD



2.1 – Dimopoulos M et al. Ixazomib vs placebo as post-induction maintenance therapy in newly diagnosed 
multiple myeloma (NDMM) patients (pts) not undergoing autologous stem cell transplant (ASCT): Phase 3 
TOURMALINE-MM4 trial. EHA 2020; Abstract S200. Oral

• Impact on Patient Care and Treatment Algorithms
• Ixazomib is a new option for maintenance treatment of elderly patients.
• While the drug does not have this same durability of response as lenalidomide it 

may be helpful in selected subsets.
• Maintenance is better than no maintenance.

• Implications for Future Research
• Additional studies of maintenance with oral medications are needed, in 

particular ixazomib in combination with lenalidomide.

Courtesy of Rafael Fonseca, MD



Subcutaneous Daratumumab + Cyclophosphamide, 
Bortezomib, and Dexamethasone (CyBorD) in Patients 
with Newly Diagnosed Light Chain (AL) Amyloidosis: 
Primary Results from the Phase 3 ANDROMEDA Study 

Kastritis E et al.
EHA 2020;Abstract LBA2604.

Courtesy of Rafael Fonseca, MD



ANDROMEDA: Efficacy summary of daratumumab + CyBorD
versus CyBorD for AL amyloidosis

Efficacy
Daratumumab + CyBorD

(n = 195)
CyBorD
(n =193)

Hazard or odds 
ratio p-value

Overall Hematologic 
Response 92% 77% NR NR

CR 53% 18% 5.10 <0.0001

≥VGPR 79% 49% NR NR

Kastritis E et al. EHA 2020. Abstract LBA2604.

“The addition of DARA to CyBorD was superior to CyBorD alone, resulting in deeper and more 
rapid hematologic responses and improved clinical outcomes with an acceptable safety profile. 
DARA-CyBorD therapy resulted in improved MOD-PFS and substantially higher organ responses in 
newly diagnosed AL amyloidosis pts.”

Courtesy of Rafael Fonseca, MD



1.5 – Kastritis E et al. Subcutaneous daratumumab + cyclophosphamide, bortezomib, and dexamethasone 
(CyBorD) in patients with newly diagnosed light chain (AL) amyloidosis: Primary results from the phase 3 
ANDROMEDA study. EHA 2020; Abstract LB2604. Late Breaking

• Impact on Patient Care and Treatment Algorithms
• The combination results in the highest level of response reported so far for AL 

amyloidosis.
• The combination is well tolerated and leads to a high rate of complete response.
• This is the new standard of care for patients not transplanted.

• Implications for Future Research
• Can this replace stem cell transplant?
• Is there value in stem cell transplant for patients who achieve a CR?
• Can venetoclax replace cyclophosphamide in patients with t(11;14)?

Courtesy of Rafael Fonseca, MD



Belantamab Mafodotin: Anti-BCMA Antibody-Drug Conjugate

• B-cell maturation factor (BCMA) 
expression is restricted to B cells at later 
stages of differentiation and is required 
for survival of plasma cells

• BCMA is broadly expressed at variable 
levels on malignant plasma cells

• Belantamab mafodotin is a humanized, 
afucosylated IgG1 anti-BCMA antibody 
conjugated to microtubule disrupting 
agent MMAF via a stable, protease-
resistant maleimidocaproyl linker

Tai YT et al. Blood 2014;123(20):3128-38. 

Cell death

ADC

ADCC
Fc 

receptor

Fc region of the 
antibody

• Target specific
• Enhanced ADCC

Linker • Stable in circulation

Drug
• MMAF (non cell 

permeable, highly 
potent auristatin)

Mechanisms of action:
• ADC mechanism
• ADCC mechanism
• Immunogenic cell death
• BCMA receptor signaling inhibition

Courtesy of Rafael Fonseca, MD



DREAMM-2: Single-Agent Belantamab Mafodotin
(Belamaf) in Patients with Relapsed/Refractory 
Multiple Myeloma (RRMM) – 1-Year Outcomes By 
Prior Therapies
Lonial S et al.
ASH 2020;Abstract 1417.

Courtesy of Rafael Fonseca, MD



DREAMM-2: Efficacy Outcomes

Lonial S et al. ASH 2020;Abstract 1417. 

Patients with
3-6 prior therapies (n = 47)

Patients with 
≥7 prior therapies (n = 50)

ORR, % (97.5% CI) 34 (19.3-51.4) 30 (16.5-46.6)

Median DoR (95% CI estimates), months 11.0 (4.2-NR) 13.1 (4.0-NR)

Probability of DoR ≥6 months, % 
(95% CI estimates) 63 (31-83) 73 (44-89)

Median PFS (95% CI estimates), months 2.9 (1.5-5.7) 2.2 (1.2-3.6)

Probability of PFS at 6 months, %
(95% CI estimates) 35 (20-50) 30 (17-43)

CI = confidence interval; DoR = duration of response; NR = not reached; ORR = overall response rate; PFS = progression-free survival

Courtesy of Rafael Fonseca, MD



3.1 – Lonial S et al. DREAMM-2: Single-Agent Belantamab Mafodotin (Belamaf) in Patients With 
Relapsed/Refractory Multiple Myeloma (RRMM) – 1-Year Outcomes by Prior Therapies. ASH 2020;Abstract 1417.

• Impact on Patient Care and Treatment Algorithms
• Belantamab is an effective agent capable of inducing responses in patients with 

relapsed and refractory multiple myeloma.
• It has single agent activity.
• Careful monitoring of the ocular toxicity is imperative.

• Implications for Future Research
• Combinatorial approaches need to be urgently studied in the setting.
• At which line of therapy to use belantamab  remains an open question but likely will 

start at the 2nd or 3rd relapse?

Courtesy of Rafael Fonseca, MD



DREAMM-6: Safety, Tolerability, and Clinical Activity 
of Belantamab Mafodotin (Belamaf) in Combination 
with Bortezomib/Dexamethasone (BorDex) in 
Relapsed/Refractory Multiple Myeloma (RRMM)
Popat R et al.
ASH 2020;Abstract 1419.

Courtesy of Rafael Fonseca, MD



DREAMM-6: Clinical Activity

“Response was evaluable in all patients; ORR was 78% (95% CI 52.4-
93.6), with very good partial response (VGPR) in 9 (50%) and PR in 5 
(28%) patients. One (6%) patient had minimal response, and 3 (17%) 
patients had stable disease. Clinical benefit rate was 83% (95% CI 
58.6-96.4). After a median of 18.2 weeks (range 6.0-46.4 weeks) on 
treatment, median DoR was not reached.”

Courtesy of Rafael Fonseca, MD



DREAMM-6: Overview of Adverse Events

Popat R et al. ASH 2020;Abstract 1419. 

Patients with AE, n (%)

Belamaf
2.5 mg/kg SINGLE +

BorDex
(N = 18) [Parts 1 and 2]

AEs related to study treatment
Grade 3/4 AE
AEs leading to permanent discontinuation of a study treatment
AEs leading to permanent discontinuation of belamaf

18 (100)
16 (89)
5 (28)

0

AEs leading to dose reductions
Corneal events
Thrombocytopenia

13 (72)
7 (39)
6 (33)

AEs leading to dose interruption/delay
Corneal events
Thrombocytopenia

18 (100)
15 (83)
7 (39)

Any SAE
Fatal SAE

12 (67)
0

SAEs related to study treatment 5 (28)

Courtesy of Rafael Fonseca, MD



3.2 – Popat R et al. DREAMM-6: Safety, Tolerability, and Clinical Activity of Belantamab Mafodotin (Belamaf) in 
Combination with Bortezomib/Dexamethasone (BorDex) in Relapsed/Refractory Multiple Myeloma (RRMM). 
ASH 2020;Abstract 1419.

• Impact on Patient Care and Treatment Algorithms
• Belantamab can be safely combined with other anti-myeloma therapies.
• The profile of toxicity is acceptable for the  combination although the corneal 

toxicity  remains a challenge.
• In patients who are intolerant to IMIDs  this provides a new alternative.

• Implications for Future Research
• Additional combinations of this antibody, with other anti-myeloma therapies 

need to be explored.
• This antibody needs to be combined with other T-cell engaging agents.
• If the corneal toxicity can be mitigated this agent could replace “naked”  

antibodies in the front-line setting.

Courtesy of Rafael Fonseca, MD



Lancet Haematol 2020;7(5):e370-80.

Courtesy of Rafael Fonseca, MD



COLUMBA: PFS and OS Analyses
(Median Follow-up 7.5 months)

Mateos MV et al. Lancet Haematol 2020;7(5):e370-80. 

Overall SurvivalProgression-free Survival

Courtesy of Rafael Fonseca, MD



3.3 – Mateos MV, et al. Subcutaneous versus intravenous daratumumab in patients with relapsed or refractory 
multiple myeloma (COLUMBA): a multicentre, open-label, non-inferiority, randomised, phase 3 trial. Lancet 
Haematol. 2020 May;7(5):e370-e380.

• Impact on Patient Care and Treatment Algorithms
• Subcutaneous daratumumab is as effective as intravenous.
• Every patient who starts daratumumab should be started on the subcutaneous 

administration.
• The subcutaneous administration is safer with a lower incidence of reaction.

• Implications for Future Research
• All future clinical trials of daratumumab need to be conducted with the 

subcutaneous formulation.
• Future trials are likely to test self administration of medications such as 

daratumumab.

Courtesy of Rafael Fonseca, MD



Apollo: Phase 3 Randomized Study of Subcutaneous 
Daratumumab Plus Pomalidomide and 
Dexamethasone (D-Pd) versus Pomalidomide and 
Dexamethasone (Pd) Alone in Patients (Pts) with 
Relapsed/Refractory Multiple Myeloma (RRMM)

Dimopoulos MA et al.
ASH 2020;Abstract 412.

Courtesy of Rafael Fonseca, MD



Dimopoulos MA et al. ASH 2020;Abstract 412. Courtesy of Rafael Fonseca, MD



Dimopoulos MA et al. ASH 2020;Abstract 412. Courtesy of Rafael Fonseca, MD



3.4 – Dimopoulos MA et al. Apollo: Phase 3 Randomized Study of Subcutaneous Daratumumab Plus 
Pomalidomide and Dexamethasone (D-Pd) Versus Pomalidomide and Dexamethasone (Pd) Alone in Patients (Pts) 
with Relapsed/Refractory Multiple Myeloma (RRMM). ASH 2020;Abstract 412.

• Impact on Patient Care and Treatment Algorithms
• Although the combination of daratumumab, pomalidomide and dexamethasone 

remains a good option for relapsed and refractory myeloma, the durability of 
response was lower than expected.

• This regimen is effective, but caution needs to be exercised in patients with 
extensive prior IMID use (e.g., maintenance).

• In patients with aggressive disease, it might be preferable to combine 
daratumumab with carfilzomib.

• Implications for Future Research
• Understanding which patients are refractory to IMiDs remains a major gap in 

myeloma translational research.
• Four drug combinations should be studied in the setting of relapsed and refractory 

myeloma.
Courtesy of Rafael Fonseca, MD


