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Learning Objectives

Upon completion of this activity, participants should be better able to:

1. Identify the ongoing unmet need in patients with multiple myeloma (MM) 
who relapse after primary therapy

2. Analyze the evidence- and guideline-based treatment options with BCMA-
directed therapies for patients with MM who relapse after primary 
therapy

3. Develop patient selection and sequencing strategies with BCMA-directed 
therapies for patients with MM who relapse after primary therapy

4. Incorporate interprofessional approaches to optimizing safety with BCMA-
directed therapies for patients with MM who relapse after primary 
therapy
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General Principles

• Duration of initial response 
defines biology

• Triplet (two active classes + 
dexamethasone) preferred 
over doublet

- At least one drug from a
non-refractory class

• Consider PS, age, and 
comorbidities when selecting 
drug/doses

• Take into account prior 
toxicities/residual toxicities

• Treat to maximum response 
and maintain on one drug 
until progression or tolerability

PS, performance status.

Presenter Notes
Presentation Notes
Advancements in therapeutic options for multiple myeloma (MM) have led to notable improvements in progression-free and overall survival, providing meaningful benefits to patients. However, MM treatments are not curative, and relapse is a common occurrence in the course of the disease for most patients. Additionally, some patients may become refractory to existing treatment options. In the first-line treatment setting with subsequent relapse for patients receiving therapy containing immunomodulatory agents (IMiDs), proteasome inhibitors (PIs), and CD38-targeted therapies, there is a growing need for novel agents to improve outcomes as patients develop refractory disease to these classes (Bhatt et al, 2023). To address these challenges, novel therapies, such as those targeting B-cell maturation antigen (BCMA), have been developed to improve outcomes in this specific patient population, with the goal of overcoming relapsed/refractory MM (RRMM) (Ahmed et al, 2023).  Here, we review the management of early relapse with a particular focus on BCMA-targeted agents and how they may fit into the treatment paradigm. To start, let’s examine the definition and principles of relapsed disease. It’s important to understand that there are some differences in biology that may define how long a patient was in first remission. Patients who remain in remission after first-line treatment for less than 3 years are considered functional high-risk myeloma. In many of those patients, we know that a more aggressive treatment approach for early relapse is standard therapy, because these patients see shorter remission durations than those whose first remissions last longer than 3 years. Other factors to consider include: What treatment(s) are the patient refractory to? Are they lenalidomide refractory? Are they daratumumab refractory? Are they triple class refractory (i.e. proteasome inhibitor [bortezomib, carfilzomib, ixazomib], daratumumab, and lenalidomide refractory)? These and other important questions need to be answered as we're parsing through what therapies to off in the management of early relapse. Finally, consider previous treatment-related toxicities, and use this knowledge to tailor management of future treatments for early relapse.  “Now, one big difference that I think is important to recognize as well is that patients with first or second relapse myeloma can, in many cases, with our new drugs, have remissions longer than perhaps their first remission. So, the idea of, ‘Well, they've relapsed, and now we don't have other really good options,’ that is no longer the case. And so, I like to think about ‘early relapse’ as being the new ‘newly diagnosed’ where we really try and achieve maximum depth of response, particularly targeting MRD negativity, and more importantly, that we expect and anticipate really long remissions for patients in that context as well.” – Sagar Lonial MD, FACP



Definition of R/R MM
Relapsed/refractory multiple myeloma

1. Meets IMWG criteria for PD
a) R/R MM: progression on therapy in 

patients who obtain ≥ minor 
response or progress within 60 days 
of most recent therapy

b) Primary refractory MM: progression 
on therapy without having achieved 
at least minor response

c) Relapsed MM: meets IMWG criteria 
for PD but does not fit definition of 
R/R or primary refractory MM

IMWG Criteria for PD

≥25% increase from nadir in:

• Serum or urine M-protein (absolute increase 
≥0.5 g/dL and ≥200 mg/24 hrs, respectively), or

• Difference between involved and uninvolved 
FLC levels (absolute increase > 100 mg/L), or

• Bone marrow plasma cells (absolute increase 
≥10%), or

• New lesions (≥50% increase in SPD of >1 
lesion or longest diameter of previous lesion >1 
cm in short axis), or

• Circulating plasma cells (≥50% increase 
[minimum 200 cells/μL] if only measure of 
disease)

IMWG, International Myeloma Working Group; MM, multiple myeloma; PD, progressive disease; R/R, relapsed/refractory; SPD, sum of products of the two longest perpendicular diameters.
Kumar S, et al. Lancet Oncol. 2016;17(8):e328-e346.

IMWG Criteria for PD
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Kumar S, Paiva B, Anderson KC, et al. International Myeloma Working Group consensus criteria for response and minimal residual disease assessment in multiple myeloma. Lancet Oncol. 2016;17(8):e328-e346. Now, let's turn to the definitions of relapsed and refractory myeloma (Kumar et al, 2016). We know that, according to the IMWG, primary refractory myeloma means disease progression on first-line therapy. Relapsed myeloma means the patient’s disease has met the IMWG definition for progression but does not fit in the diagnosis of relapsed/refractory or primary refractory. The criteria for IMWG progression involves not just a greater than 25% increase from the lowest serum or urine M-component recorded, but differences between involved and uninvolved free light chain levels, bone marrow plasma cell percentages, and other relevant criteria such as the presence or absence of new bone lesions.  This is something that I think is really critically important, if I'm going to watch a patient with biochemical relapse, I will often do a PET/CT, just to make sure that I'm not missing anything in terms of bone lesions that may not have shown up as symptomatic myeloma, when it comes to laboratory testing alone.” – Sagar Lonial MD, FACP



Clinical trials OR repeat combinations of agents most remotely used
Overall: while triplets are preferred, lower dose triplets or doublets can be used in frail and older patients

Approach to First Relapse – and Later
Not refractory to Len at 1st relapse Refractory to Len at 1st relapse

DKd, daratumumab, carfilzomib, dexamethasone; DPd, daratumumab, pomalidomide, dexamethasone; DRd, daratumumab, lenalidomide, dexamethasone; DVd, daratumumab, 
bortezomib, and dexamethasone; EPd, elotuzumab, pomalidomide, and dexamethasone; ERd, elotuzumab, lenalidomide, dexamethasone; IPd,  pomalidomide, dexamethasone; 
IRd,  IsaKd, isatuximab, carfilzomib, dexamethasone; IsaPd, isatuximab, pomalidomide, dexamethasone; KCd, carfilzomib, cyclophosphamide, 
dexamethasone; KPd, carfilzomib, pomalidomide, dexamethasone; KRd, carfilzomib, lenalidomide, dexamethasone; Len, lenalidomide; PVd, pomalidomide, bortezomib, dexamethasone.

ixazomib,
ixazomib, lenalidomide, dexamethasone;

Presenter Notes
Presentation Notes
When thinking about how to manage patients in the early-relapse setting, there are a lot of data from randomized phase 3 trials that we can draw from. The left side summarizes data regarding patients who are not refractory to lenalidomide at first relapse. As important as those trials were at the time they were published, they are now irrelevant in 2024 because almost every patient is progressing on lenalidomide maintenance in one form or another. So, in that context, focusing on the right side of this figure that addresses patients who are refractory to lenalidomide at first relapse gives you the landscape of what treatment approaches might be most important for early-relapsed multiple myeloma.  There are 4 trials that use either carfilzomib or pomalidomide in combination with an anti-CD38 antibody, either daratumumab or isatuximab, that we’ll review here in this setting: CANDOR, IKEMA, APOLLO, and ICARIA-MM.  



CANDOR: Dara-Kd Improved PFS vs Kd

Dara-Kd/KdD, daratumumab, carfilzomib, dexamethasone; Kd, carfilzomib, dexamethasone; NE, not established; PFS, progression-free survival.
Usmani SZ, et al. Lancet Oncol. 2022;23(1):65-76.
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Usmani SZ, Quach H, Mateos MV, et al. Carfilzomib, dexamethasone, and daratumumab versus carfilzomib and dexamethasone for patients with relapsed or refractory multiple myeloma (CANDOR): updated outcomes from a randomised, multicentre, open-label, phase 3 study. Lancet Oncol. 2022;23(1):65-76.The first of these trials is the phase 3 CANDOR trial which compared dara-Kd (daratumumab, carfilzomib, and dexamethasone) with Kd (carfilzomib and dexamethasone) in patients with RRMM with at least a partial response to between 1 and 3 previous therapies (Usmani et al, 2022). Results show a significant improvement in progression-free survival, favoring the triplet over the doublet therapy. The median progression-free survival was 28.6 months in the dara-Kd group and 15.2 months in the Kd group (HR 0.59).  



IKEMA: Isa-Kd Improved PFS vs Kd

IsaKd, isatuximab, carfilzomib, dexamethasone; Kd, carfilzomib, dexamethasone; mPFS, median progression-free survival; PFS, progression-free survival.
Moreau P, et al. COMy 2022. Abstract VP5-2022.
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Moreau P, Dimopoulos MPC, Mikhael J, et al. Updated progression-free survival (PFS) and depth of response in IKEMA, a randomized phase III trial of isatuximab, carfilzomib and dexamethasone (Isa-Kd) vs Kd in relapsed multiple myeloma (MM). Abstract presented at: 8th World Congress on Controversies in Multiple Myeloma; Paris, France, May 12-15, 2022.Looking at the CANDOR trial in contrast with the phase 3 IKEMA trial, which compared isa-Kd (isatuximab, carfilzomib, and dexamethasone) with Kd in relapsed MM, the median progression-free survival is very similar to what we see in the CANDOR trial with a significant benefit in favor of the anti-CD38 antibody. The median PFS was 35.7 months vs 19.2 months, respectively (HR 0.58; Moreau et al, 2022). 



APOLLO: Dara-Pd Improved PFS vs Pd

Median PFS among patients refractory to lenalidomide was 
9.9 months for Dara-Pd and 6.5 months for Pd

Dara-Pd: 12.4 months
Pd: 6.9 months 

Dara-Pd, daratumumab, pomalidomide, dexamethasone; Pd, pomalidomide, dexamethasone; PFS, progression-free survival. 
Dimopoulos MA, et al. Lancet Oncol. 2021;22(6):801-812.
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Dimopoulos MA, Terpos E, Boccadoro M, et al. Daratumumab plus pomalidomide and dexamethasone versus pomalidomide and dexamethasone alone in previously treated multiple myeloma (APOLLO): an open-label, randomised, phase 3 trial. Lancet Oncol. 2021;22(6):801-812.The data from the phase 3 APOLLO trial of pomalidomide and dexamethasone alone vs daratumumab plus pomalidomide and dexamethasone in RRMM showed a substantial improvement in PFS with the addition of daratumumab. The median PFS was 12.4 months vs 6.9 months (HR 0.63; Dimopoulos et al, 2021). 



ICARIA-MM: Isa-Pd Improved PFS vs Pd

IsaPd, isatuximab, pomalidomide, dexamethasone; Pd, pomalidomide, dexamethasone; PFS, progression-free survival. 
Attal M, et al. Lancet. 2019;394(10214):2096-2107. Richardson PG, et al. Lancet Oncol. 2022;23(3):416-427.
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Attal M, Richardson PG, Rajkumar SV, et al. Isatuximab plus pomalidomide and low-dose dexamethasone versus pomalidomide and low-dose dexamethasone in patients with relapsed and refractory multiple myeloma (ICARIA-MM): a randomised, multicentre, open-label, phase 3 study. Lancet. 2019;394(10214):2096-2107.Richardson PG, Perrot A, San-Miguel J, et al. Isatuximab plus pomalidomide and low-dose dexamethasone versus pomalidomide and low-dose dexamethasone in patients with relapsed and refractory multiple myeloma (ICARIA-MM): follow-up analysis of a randomised, phase 3 study. Lancet Oncol. 2022;23(3):416-427. The phase 3 ICARIA-MM trial of isatuximab, pomalidomide, and dexamethasone versus pomalidomide and dexamethasone in RRMM also showed significant improvement in progression-free survival (Attal et al, 2019). The median PFS was 11.5 months in the isatuximab, pomalidomide, and dexamethasone group versus 6.5 months in the pomalidomide and dexamethasone group (HR 0.596). “What I think is important is that with this PI/CD38 combination using carfilzomib, PFS really looks so long, because a majority of patients in both trials [CANDOR and IKEMA] were in first relapse. And I think that that's an important distinction, because when we begin to look at pomalidomide in combination with an anti-CD38 antibody [APOLLO and ICARIA-MM], it looks as though the progression-free survival is shorter. But in reality, the pomalidomide combinations are at least one line later in those trials, because the label for pomalidomide is beyond second relapse. And so, I think that accounts for the difference, not that the carfilzomib/CD38 combination is really superior to the pomalidomide/CD38 combination across the board...But we certainly, at our center, have data with pom/dara in first relapse, showing that if patients have a remission, first remission of greater than 3 years, the median is close to 4 years for the pom/dara approach, even in patients who are lenalidomide resistant. So, I think there's a lot of variables that make it look like one combination is better than the other. I'm not sure that that pans out. And the same really applies for the ICARIA trial. And this also suffers from the same challenge that I think we see with the APOLLO trial, which is, on average, this was one line later than the carfilzomib combination trials. But these really represent, in the modern era of myeloma therapy, what are the 4 sort of highest top of mind, if you will, options for patients to think about, or for docs and patients to think about, in the context of early relapse, particularly for a patient who's progressing on either lenalidomide alone or potentially lenalidomide plus bortezomib, for the high-risk cohort of patients.” – Sagar Lonial MD, FACP



Minimal Residual Disease (MRD) Status in MM
• Lack of uniformity in MRD testing, timing of 

MRD assessments, use of MRD status–based 
treatment thresholds, and types of 
interventions have hindered application of trial 
findings to clinical practice

• MRD assessment was incorporated into IMWG 
uniform response criteria for MM in 2016 after 
multiple prospective clinical trials established 
the power of next-generation flow cytometry 
and NGS as effective techniques to measure 
depth of remission

- IMWG defines MRD negativity as the 
absence of clonal plasma cells on bone 
marrow aspirate with a minimum test 
sensitivity to detect 1 in 105 nucleated cells 
(10−5 threshold)

• MRD negativity is associated with prolonged PFS 
and OS in newly diagnosed and R/R settings

- MRD status is a surrogate for PFS and OS

• Available data suggest that highly sensitive MRD 
tests may be used in a risk-adapted approach to 
define patients with MM at imminent risk of 
relapse, those needing novel therapy approaches 
to deepen remission status, and defining 
treatment-free periods

• In recent clinical trials, MRD has become a key 
endpoint, reflecting its growing importance in 
evaluating treatment efficacy

IMWG, International Myeloma Working Group; MM, multiple myeloma; 
MRD, minimal residual disease; NGS, next-generation sequencing; OS, overall survival;
PFS, progression-free survival; R/R, relapsed/refractory.
ASCO Daily News. https://dailynews.ascopubs.org/do/minimal-residual-disease-status-multiple-myeloma-can-its-use-reveal-path-cure. Bertamini L, et al. Curr Hematol Malig Rep. 2021;16(2):162-171. OncLive.com. 
https://www.onclive.com/view/fda-s-odac-recognizes-mrd-as-an-accepted-end-point-for-accelerated-approval-in-multiple-myeloma. Meeting of the Oncologic Drugs Advisory Committee (ODAC). 
https://www.youtube.com/watch?v=pooME9gMaL0. Oncologic Drugs Advisory Committee (ODAC) Meeting. https://www.fda.gov/media/177652/download. Kumar S, et al. Lancet Oncol. 2016;17(8):e328-e346. 
Munshi NC, et al. Blood Adv. 2020;4(23):5988-5999. Costa LJ, et al. Leukemia. 2021;35(1):18-30.

In 2024, the FDA's Oncologic Drugs Advisory Committee 
concluded that considering the comprehensive available 
data, there is sufficient support for utilizing MRD as an 
endpoint for accelerated approval of new treatments 

targeting patients with MM
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Biltibo EA, Kassim A. Minimal Residual Disease Status in Multiple Myeloma: Can Its Use Reveal the Path to a Cure? ASCO Daily News. March 9, 2023. https://dailynews.ascopubs.org/do/minimal-residual-disease-status-multiple-myeloma-can-its-use-reveal-path-cureBertamini L, D'Agostino M, Gay F. MRD assessment in multiple myeloma: progress and challenges. Curr Hematol Malig Rep. 2021;16(2):162-171.FDA’s ODAC Recognizes MRD as an Accepted End Point for Accelerated Approval in Multiple Myeloma. OncLive.com. Updated April 12, 2024. Accessed June 17, 2024. https://www.onclive.com/view/fda-s-odac-recognizes-mrd-as-an-accepted-end-point-for-accelerated-approval-in-multiple-myelomaMeeting of the Oncologic Drugs Advisory Committee (ODAC). FDA. April 12, 2024. https://www.youtube.com/watch?v=pooME9gMaL0Oncologic Drugs Advisory Committee (ODAC) Meeting. Combined FDA and Applicants ODAC Briefing Document. Accessed April 12, 2024. https://www.fda.gov/media/177652/downloadKumar S, Paiva B, Anderson KC. International Myeloma Working Group consensus criteria for response and minimal residual disease assessment in multiple myeloma. Lancet Oncol. 2016;17(8):e328-e346.Munshi NC, Avet-Loiseau H, Anderson KC, et al. A large meta-analysis establishes the role of MRD negativity in long-term survival outcomes in patients with multiple myeloma. Blood Adv. 2020;4(23):5988-5999.Costa LJ, Derman BA, Bal S, et al. International harmonization in performing and reporting minimal residual disease assessment in multiple myeloma trials. Leukemia. 2021;35(1):18-30.MRD negativity is associated with prolonged PFS and OS in newly diagnosed and relapsed/refractory settings irrespective of the method of MRD assessment, sensitivity thresholds, baseline cytogenetic risk, depth of clinical response, and time of MRD measurement (postinduction, premaintenance, and 12 months after the start of maintenance therapy).Currently approved MRD tests use bone marrow samples, limiting the frequency of testing. Highly sensitive MRD tests using peripheral blood are under investigation.Minimal residual disease (MRD) status is an important predictor of survival outcomes in both the newly diagnosed and relapsed/refractory settings of MM and has helped to guide treatment (de-)escalation and duration of maintenance therapy. MRD assessment in MM is an important tool in evaluating depth of remission, understanding disease risk, predicting outcomes, and potentially guiding therapy. In fact, the U.S. Food and Drug Administration’s (FDA) Oncologic Drugs Advisory Committee (ODAC) very recently supported the use of MRD-negative complete response (CR) as an early endpoint for accelerated drug approval in MM (ODAC, 2024). This is based on a number of different analyses that suggest that MRD negativity is a good surrogate for PFS, as it is associated with prolonged PFS and OS. MRD assessment was incorporated into International Myeloma Working Group (IMWG) uniform response criteria for MM in 2016 after multiple prospective clinical trials established the power of next-generation flow cytometry (NGF) and next-generation sequencing (NGS) as effective techniques to measure depth of remission. The IMWG defines MRD negativity as the absence of clonal plasma cells on bone marrow aspirate with a minimum test sensitivity to detect 1 in 105 nucleated cells (10−5 threshold; Kumar et al, 2016). “I think that that is a reasonable endpoint from the perspective of clinical trial endpoints. If I'm talking about curative therapy or what gives us the longest progression-free survival, I'm still personally looking at 10-6 as the right endpoint there. But again, what they're looking at is MRD testing at fixed timepoints, and the timepoint that they recommended is either 9 months or 12 months after the initiation of therapy, not whenever a patient becomes MRD negative.” – Sagar Lonial MD, FACP



Common Minimal Residual Disease Assessment Techniques
Technique Source of 

specimen Method Level of 
detection Reference Limitation

MFC Bone marrow 
aspirate

Uses multiple surface and cytoplasmic markers (colors) 
to identify phenotypically aberrant clonal plasma cells

Depends on the 
number of 

markers tested
Rawstron et al1 Cannot be done on 

stored sample

(ASO)-qPCR Bone marrow 
aspirate

Identify clonal MM plasma cell-specific IGH gene 
rearrangements 10-5 Bakkus et al2 Requires patient-

specific primers

NGF Bone marrow 
aspirate Standardized MFC with automate readouts > 10-5 Flores-Montero et al3 Cannot be done on 

stored sample

NGS Bone marrow 
aspirate

DNA is amplified using primers designed for IGH-VDJH, 
IGH-DJH, or IGK and sequenced to determine the 

presence and quantity of clonal DNA sequence
> 10-5 Ladetto et al4

Dominant sequence 
might not be identified 

in <10% of cases

LC MALDI-TOF or 
mass-fix mass 
spectrometry

Serum M-protein detection by scanning the overall mass 
distribution of denatured intact immunoglobulin LCs < 0.01 g/dL Mills et al5 Variable resolution can 

affect level of detection

Clonotypic mass 
spectrometry Serum

Ig trypsin digestion and detection of peptides specific to 
the M-protein antigen-binding region, also called the 

complementarity-determining region
0.001 g/L Bergen et al6

Identifying unique 
clonotypic peptide 

depends on sequencing 
and might be difficult in 

some cases

BloodFlow Peripheral 
blood

Immunomagnetic enrichment of circulating plasma cells 
followed by NGF 10-8 Notarfranchi et al7 Requires 50 mL 

peripheral blood sample

(ASO)-qPCR, allele-specific oligonucleotide quantitative polymerase chain reaction; LC MALDI-TOF, light chain matrix-assisted laser desorption/ionization-time-of-flight; MFC, multiparametric flow cytometry; MM, multiple myeloma; 
NGF, next-generation flow cytometry; NGS, next-generation sequencing; OS, overall survival; PFS, progression-free survival.
ASCO Daily News. https://dailynews.ascopubs.org/do/minimal-residual-disease-status-multiple-myeloma-can-its-use-reveal-path-cure. Bertamini L, et al. Curr Hematol Malig Rep. 2021;16(2):162-171.
1. Rawstron AC, et al. J Clin Oncol. 2013;31(20):2540-2547. 2. Bakkus MH, et al. Br J Haematol. 2004;126(5):665-674. 3. Flores-Montero J, et al. Leukemia. 2017;31(10):2094-2103. 4. Ladetto M, et al. Biol Blood Marrow 
Transplant. 2000;6(3):241-253. 5. Mills JR, et al. Clin Chem. 2016;62(10):1334-1344. 6. Bergen HR III, et al. Clin Chem. 2016;62(1):243-251. 7. Notarfranchi L, et al. Blood. 2022;140(suppl 1):2095-2097.
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Biltibo EA, Kassim A. Minimal Residual Disease Status in Multiple Myeloma: Can Its Use Reveal the Path to a Cure? ASCO Daily News. March 9, 2023. https://dailynews.ascopubs.org/do/minimal-residual-disease-status-multiple-myeloma-can-its-use-reveal-path-cureBertamini L, D'Agostino M, Gay F. MRD assessment in multiple myeloma: progress and challenges. Curr Hematol Malig Rep. 2021;16(2):162-171.1. Rawstron AC, Child JA, de Tute RM, et al. Minimal residual disease assessed by multiparameter flow cytometry in multiple myeloma: impact on outcome in the Medical Research Council Myeloma IX Study. J Clin Oncol. 2013;31(20):2540-2547.2. Bakkus MH, Bouko Y, Samson D, et al. Post-transplantation tumour load in bone marrow, as assessed by quantitative ASO-PCR, is a prognostic parameter in multiple myeloma. Br J Haematol. 2004;126(5):665-674.3. Flores-Montero J, Sanoja-Flores L, Paiva B, et al. Next generation flow for highly sensitive and standardized detection of minimal residual disease in multiple myeloma. Leukemia. 2017;31(10):2094-2103.4. Ladetto M, Donovan JW, Harig S, et al. Real-time polymerase chain reaction of immunoglobulin rearrangements for quantitative evaluation of minimal residual disease in multiple myeloma. Biol Blood Marrow Transplant. 2000;6(3):241-253.5. Mills JR, Kohlhagen MC, Dasari S, et al. Comprehensive assessment of M-proteins using nanobody enrichment coupled to MALDI-TOF mass spectrometry. Clin Chem. 2016;62(10):1334-1344.6. Bergen HR III, Dasari S, Dispenzieri A, et al. Clonotypic light chain peptides identified for monitoring minimal residual disease in multiple myeloma without bone marrow aspiration. Clin Chem. 2016;62(1):243-251.7. Notarfranchi L, Zherniakova A, Lasa M, et al. Ultra-sensitive assessment of measurable residual disease (MRD) in peripheral blood (PB) of multiple myeloma (MM) patients using bloodflow. Blood. 2022;140(suppl 1):2095-2097.Over the last decade, the development of effective treatment approaches for multiple myeloma (MM) has been associated with higher response rates and longer survival. In patients who achieve complete response, several high sensitivity techniques have been studied to assess minimal residual disease (MRD) and detect residual neoplastic cells within the bone marrow (by flow cytometry or molecular biology techniques) or outside the bone marrow (by imaging or circulating disease markers in the peripheral blood). This is of utmost importance, since residual disease can drive clinical relapse.The achievement of MRD negativity after therapy is considered prognostically important for MM patients, and data from clinical trials and meta-analyses have confirmed that it is strongly associated with better survival. Along with well-known techniques, such as next-generation sequencing (NGS), next-generation flow (NGF), and positron emission tomography/computed tomography (PET/CT), other methods such as mass spectrometry (MS) and circulating tumor cells are under study. Intensive treatment regimens at diagnosis can lead up to 70% of MRD negativity in MM patients, although the current proportion of curable patients is still unknown.The most common techniques that are used in the assessment of MRD testing are multiparameter flow cytometry (MFC) and NGS. NGF, which can be done in very specialized centers, is used to assess MRD negativity by flow at a level of 10-6. And then finally, there are attempts to use MALDI-TOF or mass spectrometry to assess for MRD negativity. These techniques are being compared in real time with MRD by NGS, which remains the gold standard, or NGF by flow, which is what most European centers use because they have the expertise to do that on a routine basis.  



Assessing Response After Primary Therapy: 
NCCN Guidelines and IMWG Consensus Criteria

IMWG, International Myeloma Working Group; MRD, minimal residual disease; NCCN, National Comprehensive Cancer Network.
NCCN Guidelines. Multiple Myeloma (Version 4.2024). NCCN.org. Kumar S, et al. Lancet Oncol. 2016;17(8):e328-e346. 
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Kumar S, Callander NS, Adekola K, et al. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Multiple Myeloma (Version 4.2024). © 2024 National Comprehensive Cancer Network. To view the most recent and complete version of the NCCN Guidelines®, go online to NCCN.org.  Kumar S, Paiva B, Anderson KC. International Myeloma Working Group consensus criteria for response and minimal residual disease assessment in multiple myeloma. Lancet Oncol. 2016;17(8):e328-e346.Sagar Lonial MD, FACP: When we talk about the use of MRD testing, certainly in the context of NCCN Guidelines, I think looking at MRD testing for patients in the posttransplant period makes a lot of sense, and looking at it at defined periods of time. So, the first benchmark that at least for now I think is important, is that a patient be in complete remission when we do MRD testing. That is part of the IMWG definition of what it means to be MRD negative, that they’re already in complete remission. If not, then technically they're not eligible for an MRD-driven endpoint by the current response criteria. Now, we are reviewing the response criteria in November of this year [2024], and this may change, so hold on to your algorithms, if you will. But at least for now, the current recommendation is that a patient be in complete remission before you do MRD testing. I think given the FDA’s approach to really looking very closely at 9-month and 12-month endpoints, this makes good sense to me. And typically, we look at the 1-year and 2-year timepoint to assess MRD testing and what it can potentially mean for a patient overall.  



BCMA Signaling Pathway

APRIL, a proliferation-inducing ligand; BAFF, B cell activating factor; BCMA, B cell maturation antigen; NF- B, nuclear factor kappa-light-chain-enhancer of activated B cells; sBCMA, 
soluble BCMA; TACI, transmembrane activator and CAML interactor.
Yu B, et al. J Hematol Oncol. 2020;13(1):125.
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Yu B, Jiang T, Liu D. BCMA-targeted immunotherapy for multiple myeloma. J Hematol Oncol. 2020;13(1):125.BCMA signaling pathway. BCMA has two agonist ligands: a proliferation-inducing ligand (APRIL) and B cell activating factor (BAFF), which are mainly secreted by the bone marrow (BM) stromal cells, osteoclasts, and macrophages in a paracrine manner in the BM. APRIL exhibits a much higher binding affinity to BCMA than BAFF, and it also binds to TACI, while BAFF endorses more selectivity to BAFF-R. Multiple growth and survival signaling cascades are subsequently activated in the multiple myeloma (MM) cells, most frequently through NF-κβ, leading to upregulation of anti-apoptotic proteins and production of cell adhesion molecules, angiogenesis factors, and immunosuppressive molecules. These lead to increased survival of MM cells. Membrane BCMA can be cleaved by γ-secretase and released to the plasma as soluble BCMA (sBCMA). sBCMA can bind to APRIL and BAFF, which may interfere with the activation of BCMA signaling pathways.Now that we’ve reviewed conventional agents (proteasome inhibitors, anti-CD38 antibodies, and second-generation IMiDs like pomalidomide), let’s focus on targeting BCMA, particularly in the context of CAR T cells (ciltacabtagene autoleucel [cilta-cel] and idecabtagene vicleucel [ide-cel]), as well as potentially using antibody-drug conjugates (belantamab mafodotin) and/or bispecifics. At this time there are no bispecifics approved for early relapse, so we focus here on ide-cel and cilta-cel as well as belantamab mafodotin based on recent trials.  B-cell maturation antigen (BCMA) is highly expressed in malignant plasma cells and is a novel treatment target for MM (Yu et al, 2020). BCMA is an important signaling factor in survival of transformed plasma cells. Its natural ligands in the blood are APRIL and BAFF. In myeloma, these are responsible for drug resistance, plasma cell proliferation, and particularly for plasma cell binding to the microenvironment. There are a number of trials investigating soluble BCMA in the blood as a surrogate marker for tumor burden, and it appears that high-soluble BCMA is associated with poorer outcomes. But most importantly, BCMA expression is also upregulated as you go from MGUS to smoldering to symptomatic myeloma. So, it represents a highly important target in general.  



Recent Immunotherapy Advancements in R/R MM

BsAb, bispecific antibody; CAR-T, chimeric antigen receptor T cell; EMA, European Medicines Agency; FDA, Food and Drug Administration; MM, multiple myeloma; R/R, relapsed/refractory.
1. Abecma. Summary of product characteristics. Bristol-Myers Squibb; 2024. 2. Carvykti. Summary of product characteristics. Janssen; 2023. 3. Tecvayli. Summary of product characteristics. Janssen; 2024. 4. Talvey. Summary of 
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KarMMa-3: Study Design (NCT03651128)

a bUp to 1 cycle of DPd, DVd, IRd, Kd, or EPd may be given as bridging.
CR, complete response; CRR, complete response rate; DOR, duration of response; DPd, daratumumab, pomalidomide, dexamethasone; DVd, daratumumab, bortezomib, dexamethasone; EPd, elotuzumab, pomalidomide, 
dexamethasone; IMiD, immunomodulatory drugs; IRC, Independent Response Committee; IRd, ixazomib, lenalidomide, dexamethasone; Kd, carfilzomib, dexamethasone; LDC, lymphodepleting chemotherapy; min, minimum; MRD, 
minimal residual disease; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS2, progression-free survival on next line of therapy; PI, proteasome inhibitor; R, randomization.
Rodríguez-Otero P, et al. ASH 2023. Abstract 1028. ClinicalTrials.gov identifier: NCT03651128.

Time from randomization to the first occurrence of disease progression or death from any cause according to IMWG criteria. 

R 2:1

Key inclusion criteria
• 2-4 previous regimens 
(including an IMiD agent, 
PI, and daratumumab)

• Refractory to the last 
regimen

Stratification factors
• Age (<65 vs ≥65 years)

• Number of previous 
regimens (2 vs 3 or 4)

• High-risk cytogenetics 
(yes vs no/unknown)

KarMMa-3
PFS analysisa

Endpoints

Primary endpoints
• PFS by IRC 

Key secondary endpoints
• ORR, OS

Other secondary endpoints
• CRR, DOR, MRD negative 

CR, PFS2
• Safety

Survival
follow-up

PFS follow-up;
3-month safety follow-up

LDC

Single ide-cel 
infusion

150 to 450 x 106

CAR+ T cells

n = 225

ObjectivesLeukapheresis

Optional 
bridging 
therapy

≤1 cycle,b
min 14 days 
of washout 

Standard regimens
Continuous treatment until PD, 

unacceptable toxicity, or
consent withdrawal 

n = 126

Standard regimens
(DPd, DVd, IRd,

 Kd, or EPd)

n = 132

Ide-cel

n = 254

Ide-cel 
crossover 
therapy 

allowed after 
confirmed PD
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Rodríguez-Otero P, Ailawadhi S, Arnulf B, et al. Idecabtagene vicleucel (ide-cel) versus standard (std) regimens in patients (pts) with triple-class–exposed (TCE) relapsed and refractory multiple myeloma (RRMM): updated analysis from KarMMa-3. Abstract presented at: American Society of Hematology Annual Meeting & Exposition; San Diego, California; December 9-12, 2023. Abstract 1028.Efficacy and safety study of bb2121 versus standard regimens in subjects with relapsed and refractory multiple myeloma (RRMM) (KarMMa-3). ClinicalTrials.gov identifier: NCT03651128. Updated December 15, 2022. https://clinicaltrials.gov/study/NCT03651128The KarMMa-3 study moved CAR T cells for targeting BCMA from late-line therapy (4 or more prior lines of therapy) into earlier-line therapy. This was a randomized, phase 3 trial of ide-cel versus standard therapy in heavily pretreated triple-class–exposed RRMM (Rodríguez-Otero et al, 2023). The standard therapy arms include combinations such as daratumumab, pomalidomide, dexamethasone (DPd); daratumumab, bortezomib, dexamethasone (DVd); ixazomib, lenalidomide, dexamethasone (IRd); carfilzomib, dexamethasone (Kd); or elotuzumab, pomalidomide, dexamethasone (EPd). Randomization was 2:1, and patients were allowed crossover if they progressed on the standard arm. 



KarMMa-3: Baseline Characteristics
Characteristic Ide-cel

(n = 254)
Standard regimens

(n = 132)
Median (range) age, years 63 (30–81) 63 (42–83)
Median (range) time from diagnosis to screening, years 4.1 (0.6–21.8) 4.0 (0.7–17.7)
Previous autologous HSCT 214 (84) 114 (86)
R-ISS disease stage

I 50 (20) 26 (20)
II 150 (59) 82 (62)
III 31 (12) 14 (11)

EMP 61 (24) 32 (24)
High tumor burdena 71 (28) 34 (26)
High-risk cytogeneticsb 166 (65) 82 (62)

del(17p) 66 (26) 42 (32)
t(4;14) 43 (17) 18 (14)
t(14;16) 8 (3) 4 (3)
1q gain/amplification 124 (49) 51 (39)

Ultra-high–risk cytogeneticsc 67 (26) 29 (22)
Median (range) time to progression on last prior antimyeloma therapy, months 7.1 (0.7–67.7) 6.9 (0.4–66.0)
Daratumumab refractory 242 (95) 123 (93)
Triple-class–refractoryd 164 (65) 89 (67)

Baseline characteristics were generally balanced between treatment arms
Overall, 66% of patients had triple-class refractory RRMM and 95% were daratumumab refractory,

indicating a difficult-to-treat patient population

Data are n (%) unless otherwise stated. a≥ 50% CD138+ plasma cells in bone marrow. bIncluded del(17p), t(4;14), t(14;16), or 1q gain/amplification. c≥ 2 of del (17p), t(4;14), t(14;16), 
t(14;20), or 1q gain/amplification. dRefractory to ≥1 each of an IMiD agent, a PI, and an anti-CD38 antibody. 
EMP, extramedullary plasmacytoma; HSCT, hematopoietic stem cell transplantation; R-ISS, revised International Staging System.
Adapted from Rodríguez-Otero P, et al. N Engl J Med. 2023;388:1002-1014.
Rodríguez-Otero P, et al. ASH 2023. Abstract 1028.
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Rodriguez-Otero P, Ailawadhi S, Arnulf B, et al. Ide-cel or Standard Regimens in Relapsed and Refractory Multiple Myeloma. N Engl J Med. 2023;388(11):1002-1014. Rodríguez-Otero P, Ailawadhi S, Arnulf B, et al. Idecabtagene vicleucel (ide-cel) versus standard (std) regimens in patients (pts) with triple-class–exposed (TCE) relapsed and refractory multiple myeloma (RRMM): updated analysis from KarMMa-3. Abstract presented at: American Society of Hematology Annual Meeting & Exposition; San Diego, California; December 9-12, 2023. Abstract 1028.Baseline characteristics were balanced between the two treatment arms, including patients who were daratumumab refractory, 95% (ide-cel) and 93% (standard regimens) in both arms; triple-class refractory, 65% and 67%; and median duration of response to prior therapy, 7.1 months and 6.9 months. 



KarMMa-3: Significant Benefit With Ide-cel at Final PFS Analysis 
(ITT Population)

Patients at risk:

Ide-cel Standard regimens

41%

19%

PF
S 

(%
)
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Months since randomization

13.8 months HR 0.49
(95% CI, 0.38–0.63)

41%
Median PFSa Hazard ratiob

19%
4.4 months

18-month PFS rate

Ide-cel
Standard regimens

254 206 177 153 131 111 94 77 54 25 14 7 7 2
132 76 43 34 31 21 18 12 9 6 5 3 2 1

PFS was analyzed in the ITT population of all randomized patients in both arms and included early PFS events occurring between randomization and ide-cel infusion. PFS based on IMWG criteria per IRC. 
aBased on Kaplan–Meier approach. bStratified HR based on univariate Cox proportional hazard model. CI is two-sided
IMWG, International Myeloma Working Group; ITT, intent-to-treat; PFS, progression-free survival
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Rodríguez-Otero P, et al. ASH 2023. Abstract 1028.
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Rodríguez-Otero P, Ailawadhi S, Arnulf B, et al. Idecabtagene vicleucel (ide-cel) versus standard (std) regimens in patients (pts) with triple-class–exposed (TCE) relapsed and refractory multiple myeloma (RRMM): updated analysis from KarMMa-3. Abstract presented at: American Society of Hematology Annual Meeting & Exposition; San Diego, California; December 9-12, 2023. Abstract 1028.Results show a substantial difference in PFS favoring ide-cel at 18 months, with 41% of patients still in remission with ide-cel, compared to only 19% in the standard of care arm. Median PFS was 13.8 months with ide-cel compared to 4.4 months in the control arm (HR 0.49).  Idecabtagene vicleucel [ide-cel] is a B-cell maturation antigen (BCMA)-directed genetically modified autologous T cell immunotherapy indicated for the treatment of adult patients with relapsed or refractory multiple myeloma after two or more prior lines of therapy including an immunomodulatory agent, a proteasome inhibitor, and an anti-CD38 monoclonal antibody (Abecma prescribing information, 2024). 



CARTITUDE-4: Study Design

BCMA, B-cell maturation antigen; CAR-T, chimeric antigen receptor T cell; cilta-cel; ciltacabtagene autoleucel; CR, complete response;  ECOG, Eastern 
Cooperative Oncology Group; IMWG, International Myeloma Working Group; MM, multiple myeloma; MRD, minimal residual disease; ORR, objective response rate; OS, overall survival; PFS, progression-
free survival; PI, proteasome Inhibitor; PK, pharmacokinetics; PRO, patient-reported outcome; . 
San-Miguel J, et al. N Engl J Med. 2023;389(4):335-347. 

 DPd, daratumumab, pomalidomide, dexamethasone;

PVd, pomalidomide, bortezomib, dexamethasone
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San-Miguel J, Dhakal B, Yong K, et al. Cilta-cel or standard care in lenalidomide-refractory multiple myeloma. N Engl J Med. 2023;389(4):335-347.The other CAR T-cell trial that led to the approval of cilta-cel for patients having received one prior line of therapy was the CARTITUDE-4 trial. This randomized phase 3 trial compared cilta-cel versus physician’s choice of pomalidomide, bortezomib, and dexamethasone (PVd) or daratumumab, pomalidomide, and dexamethasone (DPd) for patients with lenalidomide-refractory MM after 1-3 prior lines of treatment (San-Miguel et al, 2023). 



CARTITUDE-4: Prior Therapies at Baseline

Treatment, n (%)
Cilta-cel
(n=208)

Standard of Care
(n=211)

Prior Lines of Therapy
1 68 (32.7) 68 (32.2)

2 83 (39.9) 87 (41.2)

3 57(27.4) 50 (20.5)

Prior Immunomodulatory Drugs 208 (100.0) 211 (100.0)

Treatment, n (%)
Cilta-cel
(n=208)

Standard of Care
(n=211)

Prior Lines of Therapy
Lenalidomide 208 (100.0) 211 (100.0)

Pomalidomide 8 (3.8) 10 (4.7)

Prior Anti-CD38 Antibody 53 (25.5) 55 (26.1)

Daratumumab 51 (24.5) 54 (25.6)

Isatuximab 2 (1.0) 2 (0.9)

Prior Proteasome Inhibitors 208 (100.0) 211 (100.0)

Bortezomib 203 (97.0) 205 (97.2)

Carfilzomib 77 (37.0) 66 (31.3)

Ixazomib 21 (10.1) 21 (10.0)

Triple-Class Exposed 53 (25.5) 55 (26.1)

Penta-Drug Exposed 14 (6.7) 10 (4.7)

Refractory Status

Lenalidomide 208 (100.0) 211 (100.0)

Bortezomib 55 (26.4) 48 (22.7)

Carfilzomib 51 (24.5) 45 (21.3)

Any Anti-CD38 Antibody 50 (24.0) 46 (21.8)

Daratumumab 48 (23.1) 45 (21.3)

Ixazomib 15 (7.2) 17 (8.1)

Pomalidomide 8 (3.8) 9 (4.3)

Triple-Class Refractory 30 (14.4) 33 (15.6)

Penta-Drug Refractory 1 (1.0) 1 (0.5)

San-Miguel J, et al. N Engl J Med. 2023;389(4):335-347. 
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San-Miguel J, Dhakal B, Yong K, et al. Cilta-cel or standard care in lenalidomide-refractory multiple myeloma. N Engl J Med. 2023;389(4):335-347.Patients at baseline in this trial were not as resistant as in the KarMMa-3 trial since many were enrolled after fewer relapses. However, roughly 25% of patients in both arms were triple-class exposed, 6.7% (cilta-cel) and 4.7% (standard of care) were penta-class refractory, 100% of patients in both arms were lenalidomide refractory, and 14.4% (cilta-cel) and 15.6% (standard of care) were triple-class refractory. 



No. at risk

Cilta-cel 
arm 208 177 172 166 146 94 45 22 9 1 0

SOC arm 211 176 133 116 88 46 20 4 1 0 0

CARTITUDE-4: Primary Endpoint – PFS
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Dhakal B, et al. J Clin Oncol. 2023;41(17 suppl):LBA106. San-Miguel J, et al. N Engl J Med. 2023;389(4):335-347. 
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CARTITUDE-4: Phase 3 Cilta-Cel vs SOC (DPd or PVd)

Cilta-cel was associated with superior PFS in the ITT population; patients in cilta-cel arm 
received DVd or VPd bridging, but had higher number of early progressions vs SOC

Median follow-up 15.9 months Cilta-cel
(n = 208)

SOC
(n = 211)

Median lines of therapy 2 (1–3) 2 (1–3)

Extramedullary disease 21% 17%

HR cytogenetics 59% 63%

Triple-class refractory 25.5% 26.1%

Penta-exposed 6.7% 4.7%

ORR ITT: 84.6%
As-tx: 99.4% 67.3%

MRD-neg (10-5) ITT: 61%
As-tx: 72% 16%

12-month DOR 84.7 63.0%
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HR* 0.40 (0.29–0.55); P <0.0001

PFS: ITT Population

*unweighted
cilta-cel, ciltacabtagene autoleucel; DOR, duration of response; DPd, daratumumab, pomalidomide, dexamethasone; ITT, intent-to-treat; MRD, minimal residual disease; ORR, objective 
response rate; PFS, progression-free survival; PVd, pomalidomide, bortezomib, dexamethasone; SOC, standard of care.
San-Miguel J, et al. N Engl J Med. 2023;389(4):335-347.
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DREAMM-7 Trial Design

*Reduce starting dose of dexamethasone to 10 mg for patients aged >75 years with a body mass index of <18.5 kg/m2, previous unacceptable side effects associated with glucocorticoid therapy, or inability to tolerate the starting dose.
AE, adverse event; BCME, B-cell maturation antigen; BVd, belantamab mafodotin, bortezomib, dexamethasone; CBR, clinical benefit rate; CRR, complete response rate; DOR, duration of response; DVd, daratumumab, bortezomib 
dexamethasone; FPI, first patient in; IV, intravenous; LPI, last patient in; MM, multiple myeloma; MRD, minimal residual disease; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free 
survival; PFS2, time from randomization to progression on next-line treatment or death from any cause; PO, oral; q3w, every 3 weeks; q4w, every 4 weeks; q12w, every 12 weeks; qw, every week; R-ISS, Revised International Staging 
System; SC, subcutaneous; TTP, time to progression; TTR, time to response.
ClinicalTrials.gov identifier: NCT04246047. 
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Evaluation of efficacy and safety of belantamab mafodotin, bortezomib and dexamethasone versus daratumumab, bortezomib and dexamethasone in participants with relapsed/refractory multiple myeloma (DREAMM 7). ClinicalTrials.gov identifier: NCT04246047. Updated December 13, 2023. https://www.clinicaltrials.gov/study/NCT04246047Belantamab mafodotin is a BCMA-targeted ADC that has previously demonstrated clinical activity in combination with standard-of-care (SOC) therapies in RRMM. The randomized, phase 3 DREAMM-7 trial evaluated belantamab mafodotin + bortezomib + dexamethasone (BVd) vs SOC daratumumab + bortezomib + dexamethasone (DVd) in RRMM with at least 1 prior line of therapy (Mateos et al, 2024; Hungria et al, 2024). Belantamab mafodotin was dosed at 2.5 mg/kg intravenously every three weeks.  



DREAMM-7: BVd Demonstrated a Statistically Significant PFS 
Benefit Versus DVd in 2L+ RRMM

The PFS benefit of BVd versus DVd was also seen in patients who were 
exposed/refractory to lenalidomide and in those with high-risk cytogenetic 

features. BVd also demonstrated a greater rate of MRD negativity 
(38.7% versus 17.1%II) and an early trend for OS benefit¶ compared with DVd 

Progression-free survival

HR (95%CI): 0.41 (0.31-0.53)
P-value<.00001

PFS* BVd
(n=243)

DVd
(n=251)

Events, n (%) 91 (37) 158 (63)

HR (95%CI): 0.57 (0.4-0.8)
P-value=.00049

OS* BVd
(n=243)

DVd
(n=251)

Events, n (%) 54 (22) 87 (35)

DREAMM-7: phase III, open-label, randomized study of BVd versus DVd in 2L+ RRMM 
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MRD negativity Overall response rate

Overall survival

Median follow-up: 28.2 months. *Two patients in the ITT population were randomized, not treated, rescreened, and rerandomized. They are counted as four unique patients in this output. †CIs estimated using the Brookmeyer-
Crowley method. ‡HRs were estimated using a Cox proportional hazards model stratified by the number of lines of prior therapy (1 vs 2 or 3 vs ≥4), prior bortezomib, and R-ISS at screening (I vs II/III), with a covariate of treatment. 
§P-value from one-sided stratified log-rank test. IIIn patients who achieved ≥VGPR. ¶Additional OS follow-up ongoing.
2L, second line; BVd, belantamab mafodotin, bortezomib, dexamethasone; CI, confidence interval; CR, complete response; DVd, daratumumab, bortezomib, dexamethasone; HR, hazard ratio; MRD, minimal residual disease; ORR, 
overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial response; sCR, stringent complete response; RRMM, relapsed/refractory multiple myeloma; VGPR, very good partial response.
Mateos MV, et al. ASCO Plenary Series 2024. Abstract 439572.
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Mateos MV, Robak P, Hus M, et al. Results from the randomized phase 3 DREAMM-7 study of belantamab mafodotin plus bortezomib and dexamethasone vs daratumumab, bortezomib and dexamethasone in relapsed/refractory multiple myeloma. Abstract presented at: American Society of Clinical Oncology Plenary Series; February 6, 2024. Abstract 439572.At a median follow-up of 28.2 months, median PFS was 36.6 months in the BVd group compared to 13.4 months in the DVd group, a 59% reduction in the risk of disease progression or death (HR 0.41). A strong and clinically meaningful overall survival (OS) trend favoring the BVd arm was observed at the interim analysis, with a 43% reduction in the risk of death (HR 0.57), which has not yet reached the interim criteria for statistical significance of OS. OS follow-up continues and further analyses are planned. Overall survival at 18 months was 84% in the BVd group and 73% in the DVd group. There was also better depth of response with belantamab mafodotin, including overall response rate (83% versus 71%), with 35% of the patients in the BVd group achieving a CR or better compared with 17% of the patients in the DVd group. The median response duration was 35.6 months in the BVd group and 17.8 months in the DVd group. The belantamab mafodotin combination resulted in clinically meaningful improvements in all secondary efficacy endpoints including a doubling of the CR rate (stringent complete response plus complete response), MRD negativity rate and median duration of response (DOR). So, there is a substantial benefit for a triplet therapy that uses an off-the-shelf ADC targeting BCMA with belantamab mafodotin. �



DREAMM-7: Prespecified Subgroup Analysis of
IRC-Assessed PFS

PFS benefit consistently favored BVd vs DVd across prespecified subgroups, including patients with lenalidomide refractory or high-risk cytogenetic MM

aHRs for subgroups were only plotted if number of the events was ≥20 in total across both treatments. HRs for subgroups were estimated using Cox proportional hazards model, without adjustment for 
stratification variables. bStratified by the number of lines of prior therapy (1 vs 2 or 3 vs ≥4), prior bortezomib (no, yes) and R-ISS at screening (I vs II/III) according to IVRS strata, with a covariate of treatment. cA 
patient was considered as high risk if the subject had any of the following cytogenetics: t(14,16), t(14,16) or del(17p13). dA patient was considered standard risk if the subject has negative results for all high-risk 
abnormalities: t(4,14), t(14,16) or del(17p13).
BVd, belantamab mafodotin, bortezomib, dexamethasone; CI, confidence interval; DVd, daratumumab, bortezomib, dexamethasone; HR, hazard ratio; IVRS, interactive voice response system; LOT, line of 
therapy; NE, not evaluable; PFS, progression-free survival.
Mateos MV, et al. ASCO Plenary Series 2024. Abstract 439572.
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Mateos MV, Robak P, Hus M, et al. Results from the randomized phase 3 DREAMM-7 study of belantamab mafodotin plus bortezomib and dexamethasone vs daratumumab, bortezomib and dexamethasone in relapsed/refractory multiple myeloma. Abstract presented at: American Society of Clinical Oncology Plenary Series; February 6, 2024. Abstract 439572.When looking at the prespecified subgroup analysis of PFS, even cytogenetic high-risk patients seem to gain benefit from belantamab mafodotin, as well as patients who were refractory to lenalidomide. This is compelling data for treating some of the more challenging patients.  



DREAMM-7: Early OS Trend Favoring BVd vs DVd

OS showed an early, strong, and clinically8 meaningful trend favoring the BVd arm; additional OS follow-up is ongoing

aTwo patients in the ITT population were randomized, not treated, re-screened, and re-randomized. They are counted as 4 unique patients in this output. bCIs were estimated using the Brookmeyer Crowley 
method. cHRs were estimated using a Cox proportional hazards model stratified by the number of lines of prior theray (1 vs 2 or 3 vs ≥4), prior bortezomib, and R-ISS at screening (I vs II/III), with a covariate of 
treatment. dP value from 1-sided stratified log-rank test. eHas not yet reached criteria for statistical significance (P ≤ .00037) at this interim analysis. Follow-up for OS is ongoing.
BVd, belantamab mafodotin, bortezomib, dexamethasone; CI, confidence interval; DVd, daratumumab, bortezomib, dexamethasone; HR, hazard ratio; ITT, intent-to-treat; OS, overall survival; NR, not reached.
Mateos MV, et al. ASCO Plenary Series 2024. Abstract 439572.
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Mateos MV, Robak P, Hus M, et al. Results from the randomized phase 3 DREAMM-7 study of belantamab mafodotin plus bortezomib and dexamethasone vs daratumumab, bortezomib and dexamethasone in relapsed/refractory multiple myeloma. Abstract presented at: American Society of Clinical Oncology Plenary Series; February 6, 2024. Abstract 439572.



DREAMM-8: Study Design
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Belantamab mafodotin
2.5 mg/kg IV (cycle 1) then 1.9 mg/kg IV Q4W from cycle 2 

onward
+

Pomalidomide 4 mg orally on days 1-21 (28-day cycles)
+

Dexamethasone 40 mga on days 1, 8, 15, and 22

Bortezomib
 1.3 mg/m2 SC on days 1, 4, 8, and 11 of cycles 1-8 then 

days 1 and 8 (21-day cycles)
+

Pomalidomide 4 mg orally on days 1-14 (21-day cycles)
+

Dexamethasone 20 mga on the day of and day after 
bortezomib

Treatment period
Until PD, death, unacceptable toxicity, end of study,

or withdrawal of consent

Primary endpoint:
PFS (IRC assessed per 
IMWG)

Key secondary endpoints:
OS, MRD negativity, DOR 

Additional secondary 
endpoints include:
ORR, CRR, ≥VGPR,TTBR, 
TTR, TTP, PFS2, AEs, 
ocular findings, HRQOL, 
and PROs

Eligibility criteria

• Adults with MM
• ≥1 prior line of MM 

therapy including LEN
• Documented PD 

during or after their 
most recent therapy

• No prior treatment with 
anti-BCMA or 
pomalidomide; not 
refractory/intolerant to 
bortezomib
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Stratificationb: 
• Prior lines of treatment (1 vs 2 or 3 vs ≥4)
• Prior bortezomib (yes vs no)
• Prior anti-CD38 therapy (yes vs no)

Recruitment period
October 2020 to December 2022

1:
1 
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nd
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N=302

aPatients aged >75 years, with comorbidities, or intolerant to 40 mg dose in Arm A or 20 mg dose in Arm B could have dose level reduced to half per investigator discretion. bSome patients were stratified by ISS status (I vs II/III); the 
protocol was amended on 20 April 2021 to replace this randomization factor with prior anti-CD38 treatment (yes vs no).
AE, adverse event; BCMA, B-cell maturation antigen; BPd, belamaf, pomalidomide, and dexamethasone; CD, cluster of differentiation; CRR, complete response rate; DOR, duration of response; HRQOL, health-related quality of life; 
IMWG, International Myeloma Working Group; IRC, independent review committee; ISS, International Staging System; IV, intravenous; LEN, lenalidomide; MM, multiple myeloma; MRD, minimal residual disease; ORR, objective 
response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PFS2, progression-free survival on subsequent line of therapy; PRO, patient-reported outcome; PVd, pomalidomide, bortezomib, and 
dexamethasone; Q3W, every 3 weeks; Q4W, every 4 weeks; SC, subcutaneous; TTBR, time to best response; TTP, time to progression; TTR, time to response; VGPR, very good partial response.
Trudel S, et al. J Clin Oncol. 2024;42(17 suppl):LBA105.
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Trudel S, Beksac M, Pour L, et al. Results from the randomized phase 3 DREAMM-8 study of belantamab mafodotin plus pomalidomide and dexamethasone (BPd) vs pomalidomide plus bortezomib and dexamethasone (PVd) in relapsed/refractory multiple myeloma (RRMM). J Clin Oncol. 2024;42(17 suppl):LBA105.The randomized, phase 3 DREAMM-8 also evaluated patients in first or second relapse. In this trial, belantamab mafodotin was given in combination with pomalidomide and dexamethasone (BPd) versus bortezomib in combination with pomalidomide and dexamethasone (PVd) in RRMM patients who received ≥1 prior line of therapy, including lenalidomide (Trudel et al, 2024). In DREAMM-8, the belantamab mafodotin dose was 2.5 mg/kg IV for the first cycle and 1.9 mg/kg IV thereafter, every 4 weeks. 



BPd Led to a Significant PFS Benefit vs PVd

BPd led to a statistically significant and clinically meaningful reduction in risk of 
disease progression or death vs PVd (HR, 0.52; 95% CI, 0.37-0.73; P<.001)

PFS BPd (N=155) PVd (N=147)
Events, n (%) 62 (40) 80 (54)
Median PFS (95% CI), months NR (20.6-NR) 12.7 (9.1-18.5)
HR (95% CI); P value 0.52 (0.37-0.73); <.001
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Median follow-up, 21.8 months (range, 0.03-39.23 months). The treatment effect (HR and corresponding 95% CIs) was estimated using the stratified Cox proportional hazards model, and 
the P value was produced based on the 1-sided stratified log-rank test. Stratified analyses were adjusted for number of prior lines of therapy and prior bortezomib use.
BPd, belamaf, pomalidomide, and dexamethasone; HR, hazard ratio; NR, not reported; PFS, progression-free survival; PVd, pomalidomide, bortezomib, dexamethasone.
Trudel S, et al. J Clin Oncol. 2024;42(17 suppl):LBA105.
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Presentation Notes
Trudel S, Beksac M, Pour L, et al. Results from the randomized phase 3 DREAMM-8 study of belantamab mafodotin plus pomalidomide and dexamethasone (BPd) vs pomalidomide plus bortezomib and dexamethasone (PVd) in relapsed/refractory multiple myeloma (RRMM). J Clin Oncol. 2024;42(17 suppl):LBA105.BPd led to a statistically significant and clinically meaningful reduction in risk of disease progression or death vs PVd (HR 0.52; Trudel et al, 2024; Dimopoulos et al, 2024). At 12 months, 71% of patients were still in remission (12-month PFS), compared to 51% for the PVd arm. The estimated PFS is well over 3 years for belantamab mafodotin in combination with pomalidomide and dexamethasone and median PFS was not yet reached at 21.8 months follow-up versus 12.7 months with the bortezomib combination. A positive OS trend was observed but this was not statistically significant (HR 0.77) at the interim analysis.



PFS Benefit Was Seen Consistently Across All Prespecified Subgroups

HRs for subgroups were only plotted if the number of events was ≥20 in total across both treatments and were estimated using Cox proportional hazards models, without adjustments for stratification variables. A patient was 
considered high risk if they had any of the following cytogenetics: t(4;14), t(14;16), or del(17p13) and considered standard risk if they had negative results for all high-risk cytogenetics listed above.
aHR for all patients was stratified by the number of lines of prior therapy (1 vs 2/3 vs ≥4) and prior bortezomib (yes or no) according to interactive voice response system strata with a covariate of treatment.
1L, first line; BPd, belamaf, pomalidomide, dexamethasone; ECOG PS, Eastern Cooperative Oncology Group performance status; EMD, extramedullary disease; HR, hazard ratio; ISS, International Staging System; LOT, line of 
therapy; PFS, progression-free survival; PVd, pomalidomide, bortezomib, dexamethasone.
Trudel S, et al. J Clin Oncol. 2024;42(17 suppl):LBA105.

Categories

All patients (stratified)a

Age, years
<65
65 to <75
≥75

Baseline ECOG PS
0
1 or 2

Time to relapse after initiation 
of 1L treatment

≤12 months
>12 months

Cytogenetics risk
High risk 
Standard risk

ISS stage at screening
I
II/III

EMD at baseline
Yes
No

BPd
n/N

62/155

28/64
29/72
5/19

34/82
28/73

8/22
54/133

29/52
24/72

33/93
29/61

13/20
49/135

PVd
n/N

80/147

27/53
34/59
19/35

48/85
32/62

12/20
68/127

31/47
35/75

46/85
34/62

9/11
71/136

Hazard ratio 
(95% CI)

0.52 (0.37-0.73)

0.64 (0.37-1.09)
0.48 (0.29-0.79)
0.40 (0.15-1.07)

0.59 (0.38-0.92)
0.46 (0.28-0.78)

0.26 (0.10-0.68)
0.58 (0.40-0.83)

0.57 (0.34-0.95)
0.51 (0.30-0.86)

0.48 (0.30-0.75)
0.62 (0.38-1.02)

0.67 (0.28-1.59)
0.48 (0.33-0.70)

Favors BPd Favors PVd

Hazard ratio 
(95% CI)

1 2 50.2 0.5
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Trudel S, Beksac M, Pour L, et al. Results from the randomized phase 3 DREAMM-8 study of belantamab mafodotin plus pomalidomide and dexamethasone (BPd) vs pomalidomide plus bortezomib and dexamethasone (PVd) in relapsed/refractory multiple myeloma (RRMM). J Clin Oncol. 2024;42(17 suppl):LBA105.Similar to the DREAMM-7 trial, there is a benefit for patients with high-risk cytogenetics, for older patients (age >65 years), and for patients who relapse within 12 months of their first line of salvage therapy.“So these, I think, are really important benchmarks, and suggest that the ADC may have significant activity and potency, particularly in the context of high-risk disease.” – Sagar Lonial MD, FACP



Deeper Responses With BPd vs PVd
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≥VGPR: 64%
(95% CI, 55.8%-71.4%)

≥CR: 40% 
(95% CI, 32.2%-48.2%)

≥VGPR: 38% 
(95% CI, 30.2%-46.5%)

≥CR: 16% 
(95% CI, 10.7%-23.3%)

The CR or better rate in the BPd arm was more than double that reported in the PVd arm

CIs were based on the exact method. All percents are based on the ITT population.
BPd, belamaf, pomalidomide, dexamethasone; CR, complete response; ITT, intent to treat; ORR, objective response rate; PR, partial response; PVd, pomalidomide, bortezomib, 
dexamethasone; sCR, stringent complete response; VGPR, very good partial response.
Trudel S, et al. J Clin Oncol. 2024;42(17 suppl):LBA105.
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Trudel S, Beksac M, Pour L, et al. Results from the randomized phase 3 DREAMM-8 study of belantamab mafodotin plus pomalidomide and dexamethasone (BPd) vs pomalidomide plus bortezomib and dexamethasone (PVd) in relapsed/refractory multiple myeloma (RRMM). J Clin Oncol. 2024;42(17 suppl):LBA105.The overall response rate was 77% for BPd versus 72% for PVd. 



Response DREAMM-7 DREAMM-8
BVd

(N=243)
DVd

(N=251)
BPd

(N=155)
PVd

(N=147)

MRD-Negative status*

Patients with CR or better, % 25 10 24 5

Patients with VGPR or better, % 39 17 32 5

MRD-negative status sustain for ≥12 months*

Patients with CR or better, % 10 2 8 1

Depth of Response by MRD

*MRD-negative status determined on the basis of next-generation sequencing with a sensitivity of 10−5.
BPd, belamaf, pomalidomide, dexamethasone; CR, complete response; MRD, minimal residual disease; PVd, pomalidomide, bortezomib, dexamethasone; VGPR, very good partial response.
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BVd also demonstrated a greater rate of MRD negativity (39% versus 17%) compared with DVd. A CR or better plus MRD-negative status occurred in 25% of the patients in the BVd group versus 10% in the DVd group. In DREAMM-8, CR or better plus MRD-negative status was achieved in 24% of the patients in the BPd group compared to 5% of those in the PVd group. BPd was associated with greater depth of response, including undetectable measurable residual disease and durability. Undetectable MRD at 10-5 in patients with a very good partial response or better was 32% in the BPd group versus 5% in the PVd group. Similar to the results seen of the DREAMM-7 trial, in DREAMM-8 the belantamab mafodotin combination also resulted in clinically meaningful improvements consistently across secondary efficacy endpoints, including rate of CR or better (more than twofold improvement), MRD negativity rate (nearly fivefold improvement), and duration of response (median not yet reached with the belantamab mafodotin combination versus 17.5 months with the bortezomib combination). 



Real-World Considerations, Such as Access to Care and 
Monitoring Requirements, are Vital in Selecting Treatment1-11

ADCs CAR-T cell therapies 
(autologous) Bispecific antibodies CELMoDs

Treatment 
availability

Little to no wait time is required 
prior to administration1

Cell manufacturing takes 
~4 weeks3

Little to no wait time is required 
prior to administration; limited 

resource utilization3

Little to no wait time is required 
prior to administration11

Administration
 setting

Outpatient 
(no hospitalization required)1

Usually administered in 
specialized medical center 

and/or hospitals4-7

Usually administered in 
specialized medical centers 
and/or hospitals; outpatient 

administration approaches are 
being explored8-10

Outpatient 
(no hospitalization required)11

Post-
administration 

monitoring

Regular visits with an 
ophthalmologist (Q3W)2

Post treatment monitoring for 
CRS/neurotoxicity requires 
patients to remain within 

proximity to an administration 
center for ≥4 weeks following 

administration4-7

Must remain within proximity to 
a healthcare facility for 48 
hours after step-up dosing8,9

--*

*Specific monitoring requirements are currently unknown.
ADC, antibody-drug conjugate; CAR-T, chimeric antigen receptor t-cell; CELMoD, cereblon E3 ligase modulator; CRS, cytokine release syndrome; Q3W, every three weeks.
 1. Herrera AF, Molina A. Clin Lymphoma Myeloma Leuk. 2018;18(7):452-468. 2. Morè S, et al. Cancers (Basel). 2023;15(11):2948. 3. Barilà G, et al. Pharmaceuticals (Basel). 2021;14(1):40. 4. Abecma. 
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1. Herrera AF, Molina A. Investigational antibody-drug conjugates for treatment of B-lineage malignancies. Clin Lymphoma Myeloma Leuk. 2018;18(7):452-468.e4.2. Morè S, Offidani M, Corvatta L, Petrucci MT, Fazio F. Belantamab mafodotin: from clinical trials data to real-life experiences. Cancers (Basel). 2023;15(11):2948.�3. Barilà G, Rizzi R, Zambello R, Musto P. Drug conjugated and bispecific antibodies for multiple myeloma: improving immunotherapies off the shelf. Pharmaceuticals (Basel). 2021;14(1):40. �4. Abecma. Prescribing Information. Bristol Myers Squibb; 2021. 5. Abecma. Summary of Product Characteristics. Bristol Myers Squibb; 2021. 6. Carvykti. Prescribing Information. Janssen Biotech, Inc.; 2022. 7. Carvykti. Summary of Product Characteristics. Janssen-Cilag International NV; 2022. 8. Tecvayli. Prescribing Information. Janssen Biotech, Inc.; 2022. 9. Tecvayli. Summary of Product Characteristics. Janssen-Cilag International NV; 2022. 10. Varshavsky-Yanovsky AN, Styler M, Khanal R, Abdelmessieh P, Fung H. P940: An outpatient model for teclistamab step-up dosing administration – initial experiences at Fox Chase Cancer Center BMT program. Hemasphere. 2023;7(Suppl):e605007f. 11. Hartley-Brown MA, Mo CC, Nadeem O, Midha S, Laubach JP, Richardson PG. mezigdomide-a novel cereblon E3 ligase modulator under investigation in relapsed/refractory multiple myeloma. Cancers (Basel). 2024;16(6):1166.As we begin to consider differences between these approaches, there are some real-world considerations to take into account when we think about managing patients in early relapse. When focusing on antibody-drug conjugates versus CAR T cells, there are pros and cons to each. The upside of CAR T is that it can be considered a ‘one-and-done’ therapy, whereas ADCs do require continuous therapy. There's no hospitalization required for ADCs. Particularly for CAR T cells, there is a risk of cytokine release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS), requiring patients to be closer to a major myeloma treatment center for safety as well as for effective delivery. For belantamab mafodotin, regular visits to an ophthalmologist are needed, but this could become less frequent when less frequent dosing is delivered.  In addition, patients with MM are often elderly, with advanced disease stages, comorbidities, and frailty, which can increase the risk of therapy-related toxicities and limit the number of viable treatment options. When considering treatment options for patients with MM, it is important to consider potential side effects and expected toxicities associated with different therapies, as well as practical aspects such as the availability, costs, and logistical differences of treatment administration. Access to CAR T-cell therapies faces significant barriers, primarily due to high costs and serious adverse effects, such as CRS. In comparison to CAR T-cell therapies, ADCs offer certain advantages, as they are more cost-effective and simpler to manufacture and administer. These characteristics make ADCs a more convenient and potentially safer treatment option for certain patients. “Belantamab mafodotin is off-the-shelf, easily available, practically speaking, likely dosing every 8 to 12 weeks. We have to see what the FDA label looks like if and when belamaf comes back, but certainly very patient friendly and easy to administer.” – Sagar Lonial MD, FACP  “If these belantamab mafodotin combinations get regulatory approval, they will be very good options for colleagues in the community. There are big chunks of the population in the US that do have access to CAR-T cell therapies or bispecific antibodies, and I think this will be a very good off-the-shelf option for those patients.” – Saad Usmani, MD“What I really want to leave you as take-home messages are that ‘early relapse’ really is the new ‘newly diagnosed’ in terms of outcomes for patients with myeloma. The benefit for phase 3 trials of standard agents like PIs, IMiDs, and anti-CD38s may be less in the era of quads, and that really begins to move BCMA-directed therapies earlier and earlier in the paradigm for that very reason. If patients are getting daratumumab up front or they're getting a CD38 as part of maintenance, using CD38 as first salvage likely doesn't make a lot of sense. I agree that transplant does remain a standard of care for induction, so use it less in the context of early relapse. The timing of CAR T-cell early versus late really represents an important discussion to have with patients. And particularly as the bispecifics come earlier and earlier in therapy, these are conversations we're going to have to have with our patients about whether to choose an antibody-drug conjugate, a bispecific, or a CAR T cell as their first shot at BCMA-directed therapy. And these are very challenging and long discussions as there is no right answer, but hopefully we'll have answers to these questions in the near future.” – Sagar Lonial MD, FACP
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ADL, activity of daily living; BCVA, best-corrected visual acuity; RRMM, relapsed/refractory multiple myeloma.
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Lonial S, Nooka AK, Thulasi P, et al. Management of belantamab mafodotin-associated corneal events in patients with relapsed or refractory multiple myeloma (RRMM). Blood Cancer J. 2021;11(5):103. Flow chart of multidisciplinary approach to managing corneal events with belamaf: health care professional roles.Implementing a coordinated and multidisciplinary approach from the time of diagnosis is of utmost importance in effectively addressing the diverse needs of patients with MM. This approach recognizes the significance of collaboration and emphasizes the early integration of different specialties (Sorensen et al, 2022). It is widely recognized that a collaborative effort involving various healthcare disciplines is essential for achieving favorable outcomes in cancer patients with complex needs. The adoption of a multidisciplinary approach in cancer care is now considered essential and is supported by a growing body of evidence and clinical consensus. However, the timely integration of different disciplines poses challenges. Barriers to effective integration include organizational structures, limited resources and funding, and a lack of education and training. Overcoming these barriers is imperative to ensure optimal care for patients with MM and to harness the benefits multidisciplinary care affords. Multidisciplinary teams (MDTs) involved in MM care have the potential to enhance patient outcomes through various strategies (Selby et al, 2019). MDTs should be well-organized and efficient. Timely and accurate information exchange within the team and with patients is crucial. Patients involved in decision-making require comprehensive and well-prepared information, and patient engagement and empowerment within MDTs enhance satisfaction and outcomes. By implementing these strategies, MDTs can continue to advance MM care and improve patient outcomes.   While CAR T-cell therapy has revolutionized the treatment of RRMM, this therapy has certain limitations, such as life-threatening toxicities, including CRS and ICANS (Karmali, 2021). In addition to CRS and ICANS, side effects associated with CAR T-cell therapy include prolonged and recurrent cytopenias with increased risk of infection, secondary hematological malignancies, Parkinsonism, Guillain-Barré syndrome, and hemophagocytic lymphohistiocytosis/macrophage activation syndrome (HLH/MAS). These therapies are only available through restricted programs under a Risk Evaluation and Mitigation Strategy (REMS; Carvykti prescribing information; Abecma prescribing information). Despite the high prevalence of CRS and ICANS associated with CAR T-cell therapies, effective management strategies are available, such as the use of tocilizumab, corticosteroids, and anti-seizure medicines. The most significant adverse event associated with the ADC belantamab mafodotin is ocular toxicity, resulting in changes in visual acuity as well as itchy, scratchy, or dry eyes. This includes keratopathy, characterized by corneal epithelial changes known as microcyst-like epithelial changes (MECs), as well as reductions in best corrected visual activity (BCVA) and other ocular symptoms such as blurred vision, dry eye, and corneal ulceration (More et al, 2023). Adverse events observed with ADCs like belantamab mafodotin can be attributed to on-target or off-target mechanisms. In the case of ocular events, since the proteins targeted by these agents are typically not expressed in the cornea (such as BCMA), ocular toxicity may represent a specific off-target mechanism. The cytotoxic component of belantamab mafodotin, monomethyl auristatin F (MMAF), is proposed as a causative factor for ocular toxicity, and causes the formation of cysts that can lead to (a largely reversible) loss of visual acuity.  In the DREAMM-7 study patients underwent regular ocular assessments due to belantamab mafodotin’s known toxic effects. Ocular adverse events were more common in the BVd group than in the DVd group (any grade, 79% vs. 29%; grade 3 or 4, 34% vs. 3%). However, ocular side effects were managed with dose modifications, including delays and reductions (Hungria et al, 2024). It was planned that belantamab mafodotin would be given every 3 weeks. However, a majority of patients were ultimately dosed every 12 or every 8 weeks. The efficacy of BVd was maintained even with dose delays and reductions, and most patients who developed worsening visual acuity recovered. The most common grade 3 or 4 ocular adverse events with BVd were blurred vision, dry eyes, and cataracts, whereas cataracts were more common with DVd. In DREAMM-8, ocular events, primarily blurred vision and dry eye, occurred in 89% of the patients who received BPd (grade 3 or 4 in 43%) versus 30% of those who received PVd (grade 3 or 4 in 2%) and were managed with dose modification (Dimopoulous et al, 2024). Ocular events leading to dose interruptions or delays occurred in 83%, and 59% required dose reductions primarily in the form of increasing the dosing interval. Ocular events led to treatment discontinuation in 9% of the patients in the BPd group and in no patients in the PVd group. In the DREAMM trials, ocular side effects were managed with dose delays and/or reductions; however, it may be possible to reduce toxicity and retain the efficacy of belantamab mafodotin.  “Patients and physicians worry that missed doses may impact progression-free survival. We now have evidence that this is not true. Missed doses may actually result in better safety profiles and maintain the efficacy of the treatment. This is a unique target and payload, and the efficacy may be superior with less toxicity….I would argue that the current dosing schedule of this highly effective regimen is too much. We need to use less, less frequently, and do it in a way that preserves patient function….I think really the key here is going to a different dose and schedule. Every 8 to 12 weeks probably represents the optimal interval for dosing” – Sagar Lonial MD, FACPTo ensure patient safety during treatment, the FDA requested a REMS in response to the ocular adverse events associated with belantamab mafodotin. As part of this strategy, a keratopathy visual acuity (KVA) scale was developed, which assesses ocular toxicity through slit lamp examination and changes in best corrected visual acuity (BCVA) (Leong et al, 2023). Dose interruption is required if patients experience a grade 3 or higher ocular adverse event in either visual acuity or corneal changes, or a grade 2 in both modalities. Once corneal changes or visual acuity recover to grade 1, treatment may be resumed at a lower dose. A baseline eye examination within 3 weeks prior to the first dose of belantamab mafodotin is recommended, with differing follow-up examination recommendations based on regional requirements. In the US, eye examinations are needed before each dose, while in the EU, they are required before the first 3 treatment cycles. Additional eye examinations should be conducted promptly when ocular symptoms worsen, and follow-up examinations can occur at least 1 week after the previous dose and within 2 weeks before the next dose. These regular examinations are advised even during dose delays, whether caused by ocular or non-ocular events, to ensure patient safety and monitoring (Lonial et al, 2021). The guidelines below are recommended for the assessment and management of belamaf-associated ocular events to help mitigate ocular risk and enable patients to continue to experience a clinical benefit with belamaf: Close collaboration among hematologist/oncologists and eye care professionals is needed, in part, to provide optimal care in relation to the belamaf benefit-risk profile Patients receiving belamaf should undergo eye examinations before and during every treatment cycle and promptly upon worsening of symptoms Severity of corneal events should be determined based on corneal examination findings and changes in best corrected visual acuity Treatment decisions, including dose modifications, should be based on the most severe finding present Effective management of belantamab mafodotin-related corneal events necessitates close collaboration and clear communication among hematologist/oncologists, the RRMM patient care team (including oncology nurses, nurse practitioners, physician assistants, and hem/onc pharmacists), and eye care professionals.Proactive, timely, and appropriate multidisciplinary management of treatment-related toxicities is another core component of ADC treatment optimization. A clear understanding of the toxicity profile associated with ADCs can help address the challenge of managing ADC-associated adverse events in routine clinical practice (Tarantino et al, 2022). A simulation framework integrating efficacy, ocular safety, and pharmacokinetic data predicted that modifying certain parameters of belantamab mafodotin treatment, such as lower doses, longer intervals between doses, or implementing a different dose-modification algorithm, could potentially enhance the benefit-to-risk profile compared to the currently approved regimen (Collins et al, 2023). This simulation framework offers insights into potential strategies for optimizing the use of belantamab mafodotin in clinical practice. 



Conclusion

• “Early relapse” is the new 
“newly diagnosed” in terms of 
outcomes

• Benefit from phase 3 trials of 
standard agents may be less 
in an era of quads

• Transplant remains a 
standard as part of induction, 
so less use in relapse

• Timing of CAR-T remains an 
unanswered question, but 
clearly better than many 
standard treatments in early 
relapse

• How to consider ADC vs TCE 
vs CAR-T in early relapse are 
ongoing questions

ADC, antibody-drug conjugate; CAR-T, chimeric antigen receptor T cell; TCE, T-cell engager.
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