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Smoldering Myeloma



EP950: OVER TEN YEARS OF F/U FOR PHASE 3 TRIAL IN SMOLDERING MYELOMA AT HIGH 
RISK OF PROGRESSION TO MYELOMA: SUSTAINED TTP AND OS BENEFIT WITH RD VERSUS 
NO TREATMENT. M.V. Mateos, et al

Background 

> Smoldering multiple myeloma (SMM) is a heterogeneous disease in terms of risk of progression to MM, and patients at high risk may 
benefit from early intervention 

> This phase III trial began in 2007 and included 119 patients with high-risk SMM who were randomized to treatment or observation.
Primary endpoint was time to progression (TTP) to myeloma. Secondary endpoints were overall survival (OS), response rate, and
safety

Results

> After a median follow-up of 10.8 years (range, 5–12.5), there was a 46% reduction in the risk of death for early treatment with 
lenalidomide (Len)-dexamethasone (Dex) vs no treatment (hazard ratio [HR], 0.54; 95% CI: 0.3–0.9; P = .034) 

> Median OS has not been reached in the treatment arm; it was 7.8 years in the control arm

> Median TTP in the treatment arm was 9.0 years and in the control arm 2.1 years. Progression to MM occurred in 56 of the 62 
patients (90%) in the abstention arm, and in 28 of 57 patients (49%) in the Len-Dex arm 

> The survival benefit observed was independent of the classification model used for defining high-risk SMM (Mayo Clinic and Spanish 
model) 

Conclusion

> Early treatment with Len-Dex for high-risk SMM translates into a significant and sustained benefit in TTP, but also a sustained 
significant prolongation of OS. The early exposure to Len-Dex does not induce more resistant relapses
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EP946: QIP-MASS SPECTROMETRY INCLUDING FREE LIGHT CHAINS IN HIGH-RISK MYELOMA 
PATIENTS ENROLLED IN THE GEM-CESAR TRIAL: COMPARISON WITH CONVENTIONAL AND 
MRD DISEASE IMWG RESPONSE ASSESSMENT. N. Puig, et al

Background

> The GEM-CESAR trial is a potentially curative strategy for high-risk SMM patients in which the primary endpoint is achievement of 
sustained minimal residual disease (MRD) negativity in the bone marrow (BM) by next-generation flow (NGF). The value of BM MRD 
assessment in MM is proven, but alternative, noninvasive methods accurately reflecting disease burden are needed

> The value of Quantitative ImmunoPrecipitation Mass Spectrometry (QIP-MS) as a method to identify the presence of M-protein in 
serum as a surrogate of residual disease, including for the first time the analysis of free light chains (QIP-MS-FLC), was assessed

Results

> QIP-MS was able to identify the presence of an M-spike in 60/75 (80%) cases post-induction, 46/77(60%) post-autologous stem cell
transplant (ASCT), and 42/75(56%) post-consolidation. MRD assessed in BM by NGF identified clonal plasma cells in 58/75 (77%) 
cases post-Ind, 36/77 (47%) post-ASCT, and 31/75(41%) post-Cons

> The number of positive cases among patients with complete remission (CR) using QIP-MS-FLC was 20/30 (67%) post-Ind, 28/50 
(56%) post-ASCT, and 25/52(48%) post-Cons, whereas with MRD-NGF it was 18/30 (60%), 20/50 (40%), and 13/52 (25%), 
respectively

> In patients in CR, QIP-MS-FLC provided negative predictive values (NPV) of 50%, 86%, and 89% at the 3 timepoints analyzed, and 
sensitivities of 50%, 86%, and 89% (P = .46; P = .0012; P = .0246), respectively

Conclusion

> QIP-MS including the analysis of FLC in serum samples 1) offers a higher sensitivity when compared with conventional serum 
protein electrophoresis/immunofixation methods as well as to MRD by NGF in BM samples; 2) given its sensitivity/NPV, it may 
provide relevant information about the most informative timing for performing a BM aspirate 
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EP870: RESPONSE TO BLOCKADE OF THE INHIBITORY IMMUNE CHECKPOINT TIGIT 
PROMOTES ANTI-TUMOR IMMUNITY IN MULTIPLE MYELOMA. C. Fernández De Larrea, et al

Background

> T-cell immunoreceptor with immunoglobulin and immunoreceptor tyrosine-based inhibition motif (ITIM) domains (TIGIT) is an ITIM-
bearing immunoreceptor expressed on natural killer (NK) cells and T cells upon activation, which exerts multiple mechanisms of 
peripheral tolerance. TIGIT blockade is currently under investigation 

> Study aim was to investigate relevance of expression of TIGIT and its ligands poliovirus receptor (PVR) and nectin-2 in regulating 
antitumor immunity in the BM of patients with monoclonal gammopathies at sequential stages, from asymptomatic condition 
monoclonal gammopathy of undetermined significance (MGUS), SMM, active symptomatic MM, and in patients who have achieved 
CR after treatment, as well as the efficacy of TIGIT blockade activating antimyeloma immunity

Results

> Negative immune checkpoint TIGIT is highly expressed on BM immune cells at different stages of MM progression. However, patients
with SMM, the premalignant condition that precedes active MM, showed significantly lower TIGIT levels on CD4-positive (+) T cells 

> PVR expression: no differences were found in patients with MM compared with MGUS. In paired samples from patients with active
MM and in CR after treatment, there was a significant decrease of PVR levels in CR that was associated with a significant increase in 
soluble nectin-2  

> TIGIT blockade depleted FoxP3+ regulatory T cells (Tregs) while increasing proliferation of interferon γ-producing CD4+ T cells from 
MM patients. However, response to TIGIT blockade correlated with low frequency of TIGIT+ cells and high nectin-2 expression on 
malignant plasma cells

Conclusions

> TIGIT blockade efficiently reinvigorated peripheral T cells from patients with MM. However, in the BM the efficacy of blocking anti-
TIGIT monoclonal antibody (mAb) to achieve tumor cell death may depend on the expression of TIGIT and nectin-2, becoming 
potential predictive biomarkers for identifying patients who may benefit from TIGIT blockade
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EP925: IDENTIFICATION OF CIRCULATING PLASMA CELLS IN MULTIPLE MYELOMA, MGUS AND 
SMOULDERING MYELOMA BFLOW CYTOMETRY, USING A SINGLE PLATFORM-QUANTITATIVE 
METHOD. G.M. Morocutti, et al

Background

> In previous studies, malignant circulating plasma cells (CPCs) have been isolated from the peripheral blood (PB) of some MM 
patients with worse outcome, pointing to the cells’ role as possible biomarkers. In order to confirm the prognostic relevance of CPCs 
in patients affected by PC dyscrasias, authors validated a flow cytometric method for identification and quantification of CPCs and 
verified their correlation with known prognostic scores

Results

> CPCs were identified in MGUS, SMM, and MM of new diagnosis, but not in healthy controls

> All CPCs were CD45+, while BMPCs in the same patients were mostly CD45-negative (–)

> In the MM group, there was a significant correlation between concentration of CPCs and level of beta-2 microglobulin, percentage of 
BMPCs in both biopsy and aspirate, percentage of CD45– BMPCs, and the Revised International Staging System (R-ISS) prognostic 
score (P = .0033; P = .0047; P <.0001; P = .0024; P = .03, respectively), but no correlation was found in MGUS and SMM patients 

> A higher concentration of NK cells was present in MGUS patients compared with SMM, MM, and controls (P = .0139)

Conclusion

> Flow cytometry analysis using a single-platform quantitative method is a useful tool for identification and absolute quantification of 
CPCs and lymphocyte subpopulations. The analysis allowed to identify CPCs in both malignant and premalignant stages of disease. 
A higher concentration of CPCs was identified in the MM at diagnosis group, mostly in patients with a higher BM infiltration and poor 
R-ISS, confirming their possible role as biomarkers 
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DISCUSSION: SMOLDERING MYELOMA (1/2)

> Definition of SMM

− The experts agree the 20/20/20 model for risk-stratification endorsed by the International Myeloma Working 
Group provides a homogeneous definition for low-, intermediate-, and high-risk MM

− They agreed that cytogenetics will add more precision in understanding the risk of progression

> Treatment

− The experts do not treat SMM outside of clinical trials

• Follow-up and close watching and waiting of patients is done according to risk status, and intervention is done as 
soon as criteria are fulfilled for myeloma

• There remain many unanswered questions regarding risk-stratification and endpoints. The answers would influence 
what is used to treat patients

▪ Ideally, genomic and immune microenvironment data will be used to add more value to the 20/20/20 risk-stratification model 
and allow more precision to identify patients at higher risk

▪ What is the right endpoint? Should it be measurement of immune response or assessment of MRD? 

▪ More data are needed to define endpoints to progression in the future: MRD, progression-free survival (PFS)1, PFS2, OS? 

• One expert, however, considers the data of the two phase III randomized studies QUIREDEX and an ECOG-ACRIN 
trial as Level 1 evidence to adopt early intervention in high-risk SMM patients, to prevent progression to MM

• The experts referred to a few other ongoing clinical trials in patients with high-risk SMM
▪ Carfilzomib plus Len-Dex vs Len-Dex (NCT03673826)              

▪ Isatuximab (Isa) plus Len-Dex vs Len-Dex (NCT04270409)
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DISCUSSION: SMOLDERING MYELOMA (2/2)

> Treatment (con’t)

− The ideal situation would have patients risk-stratified to elucidate their best treatment options; Len, Len-
Dex, or carfilzomib plus Len-Dex followed by transplant

> SMM continues to be an area of active investigation where early therapeutic intervention is needed 
to prevent progression. Immune checkpoint inhibitors constitute a new avenue

− Immune checkpoint inhibitors, eg, TIGIT, T-cell immunoglobulin and mucin-containing domain containing-3 
(TIM-3), and lymphocyte activation gene 3 (LAG-3), are promising agents, as their expression may be 
more prominent in plasma cell disorders than expression of programmed cell death protein 1

− It will be interesting to combine these checkpoint inhibitors with chimeric antigen receptor T-cell (CAR T) 
therapies

> Methods to detect MRD

− Use of QIP-MS is a promising method to measure MRD compared with NGS and flow cytometry. 
Importantly, it relies on serum samples instead of BM samples, so the method of extraction is easier. 
However, it will be important to understand how QIP-MS compares with NGS and flow cytometry; will it be 
needed in addition to one of the latter, or will it replace them?

− One expert indicated that QIP-MS “may end up winning the whole competition, but it’s probably not going 
to be an isolated endpoint that we look at ”
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First-Line Transplant-
Ineligible Multiple Myeloma



S200: 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. M.A. Dimopoulos, et al

Background

> Maintenance therapy following initial treatment has been shown to delay disease progression in non-ASCT NDMM patients. A number of 
agents have been investigated, but proteasome inhibitor (PI)-based maintenance has not been studied in a placebo-controlled trial. 
The international, multicenter, double-blind, placebo-controlled, phase III TOURMALINE-MM4 trial (NCT02312258) evaluated the 
efficacy and safety of the oral PI ixazomib (Ixa) vs placebo (Pbo) as postinduction maintenance in non-ASCT NDMM patients

Conclusion

> Ixa as postinduction maintenance therapy in non-ASCT NDMM patients 
showed a clinically meaningful 34% reduction in the risk of progression or 
death, with a well-tolerated safety profile. Ixa is the first oral PI 
maintenance option for non-ASCT NDMM patients

Results

> Ixa resulted in a significant improvement in PFS vs Pbo (HR, 0.659, 
95% CI: 0.542–0.801; P <.001); median PFS was 17.4 vs 9.4 months. 
PFS benefit was also seen across prespecified patient subgroups

> Time to progression was significantly prolonged with Ixa vs Pbo (median 
17.8 vs 9.6 months, HR, 0.655; P <.001). OS data are not yet mature 
(19% of events); follow-up is ongoing

> Overall, with Ixa vs Pbo, 91% vs 82% of patients had treatment-
emergent adverse events (TEAEs), which were mostly grade 1–2 (37% 
vs 23% had a grade ≥3 TEAE). Common TEAEs with Ixa vs Pbo 
included nausea (27% vs 8%), vomiting (24% vs 4%), and diarrhea 
(23% vs 12%); 5% vs 6% of patients had new primary malignancies

Progression-free survival
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S201: PRIMARY ANALYSIS OF THE RANDOMIZED PHASE II TRIAL OF BORTEZOMIB, 
LENALIDOMIDE, DEXAMTHASONE WITH/WITHOUT ELOTUZUMAB FOR NEWLY DIAGNOSED, 
HIGH RISK MULTIPLE MYELOMA (SWOG-1211). S. Usmani, et al

Background

> The introduction of immunomodulatory agents, PIs, and ASCT has improved outcomes for patients with MM, but those with high-risk 
MM have a poor long-term prognosis. S1211 is a randomized phase II trial (NCT01668719) comparing 8 cycles of Len, bortezomib 
(Bort), and Dex (RVd) induction followed by dose-attenuated RVd maintenance until disease progression with or without elotuzumab
(Elo) 

Results

> With median follow-up of 53 months, no difference in median PFS was observed (RVd-Elo = 31 mo, RVd = 34 mo; HR, 0.968 [80% 
CI: 0.697–1.344]; P = .449). No difference in OS was observed (RVd-Elo = 68 mo, RVd = not reached; HR, 1.279 [80% CI: 0.819–
2.000]; P = .478)  

> 72% of patients had grade >3 AEs; no differences in the safety profile were observed except grade >3 infections (RVd = 8%, RVd-
Elo = 16%), grade >3 sensory neuropathy (RVd = 8%, RVd-Elo = 13%)

Conclusion
> In the first randomized high-risk MM study reported to date, the 

addition of Elo to RVd induction and maintenance did not improve 

patient outcomes  

13



PB2185: PHASE III (IMROZ) STUDY DESIGN: ISATUXIMAB PLUS BORTEZOMIB, LENALIDOMIDE, 
AND DEXAMETHASONE (VRD) VERSUS VRD IN TRANSPLANT-INELIGIBLE PATIENTS WITH 
NEWLY DIAGNOSED MULTIPLE MYELOMA. T. Facon, et al

Background

> Combining VRd with a mAb may further improve efficacy in NDMM. Isa is an anti-CD38 mAb that demonstrates antitumor and 
immunomodulatory activities with strong potentiation when combined with V and R in MM xenograft models. This phase III 
randomized, open-label, multicenter study (NCT03319667; IMROZ), is being conducted to evaluate the clinical benefit of Isa plus 
VRd vs VRd alone in the treatment of adult patients with transplant-ineligible NDMM

Results

> The IMROZ study is currently enrolling patients; recruitment is planned in approximately 100 sites worldwide, including Japan and 
China
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EP983: UPDATES FROM A PHASE IB STUDY OF ISATUXIMAB, BORTEZOMIB AND 
DEXAMETHASONE PLUS CYCLOPHOSPHAMIDE OR LENALIDOMIDE IN TRANSPLANT 
INELIGIBLE NEWLY DIAGNOSED MULTIPLE MYELOMA. E.M. Ocio, et al

Background

> The combination of Bort and Dex (Vd) with either cyclophosphamide (C) or lenalidomide (R) is an effective regimen in MM. Isa, a 
CD38 mAb, has demonstrated potentiation when combined with Bort in MM. Updated data were reported from a phase Ib study of 
Isa plus VCd or VRd in transplant-ineligible patients with NDMM (NCT02513186)

Results

> Safety

− Infusion reactions were seen in 53% of Isa-VCd and 63% of Isa-
VRd patients

− Grade ≥3 infections in 23% and 37%; serious AEs in 47% and 52%

Conclusion

> Isa-VCd/VRd shows encouraging efficacy and tolerability in 
NDMM. MS seems to be more sensitive than MRD; low levels 
of M-protein were detectable even in MRD– patients
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EP961: CARFILZOMIB IN COMBINATION WITH EITHER RD OR TD OVERCOMES THE NEGATIVE 
IMPACT OF HR CYTOGENETICS IN NDMM. INTERIM EFFICACY ANALYSIS OF COMBINED DATA 
OF KRD VS KTD FOLLOWED BY K MAINTENANCE OR CONTROL. H. Ludwig, et al

Background

> Patients with high-risk cytogenetics show inferior outcomes compared with patients with standard risk, as many drugs and/or 
regimens fail to overcome the higher risk for mortality in these patients. The study evaluated whether a carfilzomib-based regimen 
can overcome the negative impact of high-risk cytogenetics defined by the presence of either t(4;14) and/or del17p and/or amp 1q21 
on response rates and survival in transplant ineligible patients with NDMM

Results

PFS was shorter in MRD+ patients; no difference in OS was seen

PFS was shorter in HR patients; no difference in OS was seen

PFS and OS did not differ between patients with and without 

HR cytogenetics ± 1q21

Response rate by risk group

MRD negativity: 18/40 (45%) patients

16.6 months vs not reached (NR);

P =.099

OS NR;

P = .633

13.5 vs 24.0 months; P = .036

NR vs 21.3 months; 

P = .008
OS NR;

P = .974

OS NR;

P = .890
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EP974: IFM 2012-03 FINAL ANALYSIS, CARFILZOMIB MAINTENANCE FOR NON-TRANSPLANT 
ELIGIBLE NEWLY DIAGNOSED MULTIPLE MYELOMA. A. Bobin, et al

Background

> Since Bort-melphalan-prednisone (VMP) is among the best standard of care (SOC) for non–transplant-eligible (NTE) NDMM, the 
IFM 2012-03 study was designed to explore the association of 9 cycles of carfilzomib (K)MP regimen in this population. The authors 
studied a fixed-duration K maintenance following KMP induction. The objective was to analyze the efficacy and safety profile of 2-
year maintenance with K in NTE-NDMM patients

Progression-free survival (maintenance) Results

> At maintenance completion

− ORR was 72% and ≥CR was 50%

− Overall median PFS for whole study (induction plus maintenance) was 
39.3 months

− Estimated 36-month OS was approximately 70%

> Most common AEs during maintenance

− High blood pressure, bronchitis, gastrointestinal disorders

− No grade 3 or 4 AEs during maintenance

Conclusion

> IFM 2012-03 demonstrated that carfilzomib monotherapy can be used 
safely in maintenance following a triplet combination in NTE NDMM, 
in a very elderly and frail population
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EP929: EFFICACY AND TOLERABILITY OF INDUCTION TREATMENT WITH IXAZOMIB, 
DARATUMUMAB AND LOW-DOSE DEXAMETHASONE IN FRAIL NEWLY DIAGNOSED MULTIPLE 
MYELOMA PATIENTS – RESULTS OF THE PHASE II HOVON 143 TRIAL. C. Stege, et al

Background

> NTE-NDMM patients who are frail according to the International Myeloma Working Group frailty index (IMWG-FI) have inferior OS as
compared with (un)fit patients. This is mainly caused by a high discontinuation rate due to toxicity. Therefore, less-toxic effective 
therapies are needed. The oral PI Ixa and monoclonal anti-CD38 antibody daratumumab (Dara) have shown efficacy with limited 
side effects, also in the elderly. Authors presented the efficacy and tolerability of Ixa-Dara with a low dose of Dex, being investigated 
in the first prospective trial performed in frail NDMM patients 

Results

Response, n (%) N = 65

ORR 51 (78)

sCR 5 (8)

VGPR 18 (28)

PR 28 (43)

SD 9 (14)

PD 1 (2)

Not evaluable 4 (6)

Response on induction Progression-free survival

12-month OS: 78% (95% CI: 66-87)

Adverse events (induction)

Mortality

ORR, objective response rate; PD, progressive disease; PR, partial 

response; sCR, stringent CR; SD, stable disease; VGPR, very good 

partial response.
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KEY TAKEAWAYS: FIRST-LINE TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA (1/5)  

> Definition of transplant ineligible

− In EU 

• Patients <65 years without severe comorbidities receive transplant

• Patients 65–70 years may or may not receive a transplant, on the basis of frailty

• Patients over 70 years rarely receive a transplant

− In US 

• Patients are not selected on the basis of age, rather on frailty and whether they can tolerate a transplant or not

• One expert referred to the long-term follow up of 1000 NDMM patients (Joseph NS, et al. J Clin Oncol. 
2020;38(17):1928-1937). A third of the patients in the data set were >65 years old. Among patients who underwent 
ASCT, postinduction and posttransplantation response rates did not differ by age (≤65 vs >65 years). Moreover, age 
itself was not an independent predictor of decreased PFS  

• Interestingly, though, clinical trials often exclude patients over 65 years, an example being the ENDURANCE trial 
(ASCO 2020; abstract LBA3). In the US, experts explained that selection is limited, as many patients over the age 
of 75 already do not meet the transplant criteria due to frailty, and additionally only about 30% of patients are 
referred for transplantation, as many stay in their community hospitals or choose not to travel to a transplant center
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KEY TAKEAWAYS: FIRST-LINE TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA (2/5)  

> Standard-risk patients

− The ENDURANCE trial has shown that VRd remains the SOC for transplant-ineligible, standard-risk 
patients

> High-risk patients: SWOG-211; abstract S201

− In contrast to the relapsed setting, the experts were not impressed by the frontline use of Elo (RVd vs RVd 
plus Elo) in patients with high-risk MM

− No benefit is afforded when added to a SOC regimen, either in transplant-eligible or transplant-ineligible 
patients

− Positioning of the agent needs to be revisited in MM
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KEY TAKEAWAYS: FIRST-LINE TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA (3/5)  

> Monoclonal anti-CD38 antibodies in frontline

− High-risk patients

• Dara in the MAIA trial is showing significant benefit (without compromising safety) in standard-risk patients (“the trial 
has set the bar so high”; “the results are impressive”). However, experts agreed the benefit is less in high-risk 
patients

• Although, there is added benefit with Dara in the high-risk patients; experts observed that ultra-high-risk patients 
(early progressors) may be excluded from statistical analysis in trials. For example, in the CASSIOPEIA trial (Dara 
with/without VTD), PFS HR changed from an initial 1.0 to 0.67 in subsequent analysis in the high-risk population

• In high-risk patients, adding anti-CD38 monoclonal antibodies (Dara or Isa) to the treatment backbone is not 
enough to overcome the high-risk cytogenetics

▪ Perhaps addition of a PI may overcome the high-risk cytogenetics, but currently there are no data to support this

• The advancement of CAR T and bispecifics may open new opportunities to overcome the high-risk cytogenetics
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KEY TAKEAWAYS: FIRST-LINE TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA (4/5)  

> Monoclonal anti-CD38 antibodies in the frontline (con’t)

− Standard-risk patients and sequencing of anti-CD38

• The question of when is the best time to use mAbs was brought up (frontline, consolidation, first relapse, 
maintenance?), as it is still not known what the benefits are in each phase

• In that light, it was also noted that in the real world only 70% of NDMM patients receive combined treatments; 
therefore, many patients may be undertreated if they do not receive Dara upfront, especially those in smaller 
hospitals

− Elderly patients

• It is still under debate what will be best in the elderly population – a fixed-duration or continuous 3-drug–based 
combination therapy. In the real world, however, continuous therapy may pose safety issues to elderly patients

− There was agreement that quadruplet therapy in the next 5 years (3-drug–based combination plus mAb) 
will be increasingly used in transplant-ineligible MM patients

− Isa and Dara

• Experts made it clear that it is not known whether the biologic differences between the 2 mAbs can translate into 
clinical benefit of one over the other

22



KEY TAKEAWAYS: FIRST-LINE TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA (5/5)  

> PIs

− Ixa: the TOURMALINE-MM4 trial (EHA; abstract S200) has shown that it is a new option for maintenance, 
but compared with other regimens (Dara-Rd, Dara-VMP, Dara-VRd), the latter have better PFS data (with 
the caveat of cross-trial comparisons)

− Carfilzomib: it was clearly expressed that it does not have a role upfront in the transplant-ineligible MM 
setting
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First-Line Induction in 
Transplant-Eligible Multiple 
Myeloma



S203: BORTEZOMIB, LENALIDOMIDE AND DEXAMETHASONE WITH OR WITHOUT 
ELOTUZUMAB AS INDUCTION THERAPY FOR NEWLY-DIAGNOSED, TRANSPLANT-ELIGIBLE 
MULTIPLE MYELOMA. H. Goldschmidt, et al

Background

> The anti-CD38 mAb Dara has become an established component of the treatment of NDMM. Comparative phase III trial data on the 
anti–self-ligand receptor of the signaling lymphocytic activation molecule mAb Elo in transplant-eligible NDMM have not been 
presented so far

Results

Conclusion

> Addition of Elo to VRD in transplant-eligible NDMM did not result in increased ≥VGPR rates after 4 cycles of induction therapy 

> Whether the addition of Elo yields improved response rates at later time points (eg, after consolidation) or a PFS and/or OS benefit 
needs to be elicited in the final analysis of this trial

25
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ASCO LBA3: 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. S. Kumar, et al

Background

> Carfilzomib in combination with Len-Dex (KRd) has shown higher efficacy in phase II trials. This randomized phase III trial was 
designed to examine if KRd improves PFS compared with VRd in NDMM (current results), and whether indefinite maintenance with 
Len improves OS compared with 2-year maintenance (to be analyzed once data mature)

Results

Conclusion

> KRd did not improve PFS compared with VRd in NDMM. A significantly higher rate of cardiopulmonary and renal toxicity was 
observed with KRd, while neuropathy rates were higher with VRd. VRd remains the standard triplet induction regimen in standard-
and intermediate-risk NDMM, and a suitable backbone for 4-drug combinations

VRd

(n = 527)

KRd

(n = 526)

Total

(n = 1053)

Category N (%) N (%) N (%) 

sCR 21 (4.0) 31 (5.9) 52 (4.9)

CR 57 (10.8) 65 (12.4) 122 (11.6)

VGPR 263 (49.9) 292 (55.5) 555 (52.7)

PR 103 (19.5) 68 (12.9) 171 (16.2)

SD 40 (7.6) 34 (6.5) 74 (7.0)

PD 1 (0.2) 0 (0.0) 1 (0.1)

Unevaluable/

Insufficient
42 (8.0) 36 (6.8) 78 (7.4)

Response to induction
PFS from induction randomization
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S204: 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. K. Weisel, et al

Background

> This phase II trial evaluated the anti-CD38 mAb Isa plus KRd (Isa-KRd) in NDMM high-risk patients. The authors reported results of 
an exploratory interim analysis with respect to induction with Isa-KRd both in transplant-eligible and non–transplant-eligible patients

Results

Best response to therapy, 6 induction cycles > Safety

− Analyzed in all 50 patients 

− Grade 3/4 treatment-related AEs (≥10%) with Isa-KRd included 
neutropenia (34.0%), leukopenia (26.0%), and 
thrombocytopenia (14.0%) 

− Main nonhematologic toxicities grade 3/4 were hypertension 
(12.0%) and infection (8.0%)

Conclusion

> Isa-KRd induction induces deep responses in high-risk MM 
patients with high MRD negativity 

> The overall safety profile of Isa-KRd is consistent with 
previous reports with anti-CD38 antibodies combined with 
SOC regimens 

> Stem cell mobilization and ASCT are feasible 

> The study is ongoing, with patients continuing to be added
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EP936: HOW TO DEFINE AND PREDICT UNSUSTAINED CR IN TRANSPLANT-ELIGIBLE 
MULTIPLE MYELOMA: A SUB ANALYSIS OF THE GEM2012MENOS65 TRIAL. A. Jiménez Ubieto, 
et al

Background

> Recent studies with optimized induction followed by high-dose therapy (HDT) and ASCT show CR rates above 50%. Despite 
achieving the treatment endpoint, many CR patients relapse early on, and therefore, practical guidelines are needed to predict 
unsustained CR. The authors aimed to define practical guidelines for prospective identification of patients at risk of unsustained CR 
after VRD induction, HDT/ASCT, and VRD consolidation

Results

Conclusion

> Morphologic and serum FLC measurements are useless in patients with negative immunofixation, and only MRD assessment 
together with response kinetics are helpful to prospectively identify patients at risk of unsustained CR 

> Authors also confirmed that this remains a high-risk population despite modern induction, consolidation, and maintenance therapy
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EP914: AUTOLOGOUS NK CELL-BASED IMMUNOTHERAPY FOR MAINTENANCE TREATMENT 
OF MULTIPLE MYELOMA. H. Nahi, et al

Background

> Few approaches have been made toward exploring the potential of autologous NK cells. Authors demonstrated the applicability of 
infusing multiple doses of ex vivo activated and expanded autologous NK cells. Such a strategy aims to increase the endogenous 
pool of NK cells, diminishing MRD and ultimately preventing progression

Results

Conclusion

> The treatment strategy opens up use of autologous NK cells in clinical settings where patients are not readily eligible for allogeneic 
NK cell-based treatments, including MRD and maintenance treatment in MM and other forms of malignancies
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KEY TAKEAWAYS: FIRST-LINE INDUCTION IN TRANSPLANT-
ELIGIBLE MULTIPLE MYELOMA (1/2)

> SOC for induction, and standard- and high-risk patients

− The induction regimens prior to transplant are moving to the quadruplet based on Dara plus VTd or VRd 

− In EU: VTd or VRd are used. Experts agreed they will add Dara to VTd or VRd as soon as the quadruplet 
combination is approved 

• In Italy and Netherlands, Dara will be approved in the next 6 months and reimbursed within a year

• In France, Dara is approved but not yet reimbursed

− In US 

• Standard-risk patients receive Dara-VRd as SOC

• High-risk patients may receive Dara-KRd, although its use was questioned on the basis of data from the  
ENDURANCE trial 

▪ In the future, experts hope to see a role for CAR T and bispecifics in high-risk patients
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KEY TAKEAWAYS: FIRST-LINE INDUCTION IN TRANSPLANT-
ELIGIBLE MULTIPLE MYELOMA (2/2) 

> High-risk patients: additional data are still needed to determine if the quadruplet regimen (Dara plus 
VTd or Dara plus VRd) is the ideal choice for induction in high-risk cytogenetics

> Standard-risk patients: if a deep response rate can be achieved with a quadruplet regimen, this may 
pave the way for posttransplant consolidation using single-shot CAR T or gamma-delta T cells, 
instead of using maintenance forever

> MRD negativity

− Experts agreed there is still a lot of variation in the definition of MRD negativity

− They referred to the MASTER trial, and view with caution stopping treatment after 4 cycles of Dara plus 
KRd followed by transplant, with 2 consecutive MRD– bone marrow assessments, especially in the high-
risk patients. There are currently no data available on outcomes, and it is premature to consider this 
approach moving forward
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First-Line: 
Assessing Prognosis



S195: LARGE SCALE WHOLE GENOME PROFILING OF NEWLY DIAGNOSED MULTIPLE 
MYELOMA PATIENTS IDENTIFIES GENOMICALLY DEFINED ULTRA-LOW RISK GROUP. M. Samur, 
et al

Background

> Little attention has been paid to identifying a “good-risk” group with prolonged survival to consider limited therapeutic exposure to 
mitigate toxicity with improved quality of life. Authors described the genome-wide landscape of somatic changes associated with 
DNA damage in MM and a genomically defined MM subgroup with superior outcome

Results

> Best outcomes are low genomic scar scores (GSS) and gain9

Conclusion

> DNA damage increases with disease progression

> GSS and gain9 can be used to predict low-risk MM at diagnosis, patients who would have long-term survival

> Hyperdiploid MM with low HRD vs high HRD can be evaluated separately to understand the mechanism behind the increased 
damage 
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S207: MRD EVALUATION BY PET/CT ACCORDING TO DEAUVILLE CRITERIA COMBINED WITH 
BONE MARROW TECHNIQUES IN NEWLY DIAGNOSED TRANSPLANT ELIGIBLE MULTIPLE 
MYELOMA PATIENTS ENROLLED IN THE PHASE II FORTE TRIAL. E. Zamagni, et al

Background

> 18F-fluorodeoxyglucose positron emission tomography (PET)/computed tomography (CT) is currently the standard technique to 
define MRD status outside the BM in MM. In this analysis, authors aimed at comparing MRD data by PET/CT and multiparameter 
flow cytometry (MFC) or NGS in the multicenter phase II randomized FORTE trial

Results

> Attempted to evaluate concordance of PET with MRD 

> 182 patients had the 2 methods of assessments performed

> High concordance between NGS and MFC (10-5)

> 94% concordance between PET BM and MFC 

> 63% concordance between PET focal lesion (FL) and MFC

> 84% concordance between PET BM and NGS

> 67% concordance between PET FL and NGS

Conclusion

> The present analysis confirms the applicability and validity of Deauville Scores criteria for the definition of PET/CT MRD outside the 
BM in an independent prospective series in transplant-eligible NDMM patients. PET/CT negativity significantly correlated with best 
CR. PET/CT, MFC, and NGS (sensitivity of 10-5) showed good concordance in the BM and confirmed to be complementary outside 
(FLs). Future analyses will show the impact of PET/CT compared with BM MRD techniques on patient outcomes
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EP933: A NEW RISK STRATIFICATION STRATEGY IN NEWLY DIAGNOSED MULTIPLE MYELOMA: 
AN ANALYSIS ON MATURE DATA FROM EUROPEAN CLINICAL TRIALS WITHIN THE HARMONY 
BIG DATA PLATFORM. M. D'Agostino, et al

Background

> The R-ISS is a risk-stratification model for NDMM integrating ISS, high-risk chromosomal abnormalities (del[17], t[4;14], or t[14;16]), 
and lactate dehydrogenase (LDH). Yet, 60% of patients are considered intermediate-risk (R-ISS2), possibly including patients with 
different risk of progression/death. Authors’ aim was to develop an improved prognostic scoring system for NDMM

Results

> 1258 patients with median follow-up of 72 months; 71% were transplant-eligible, 40% received immunomodulatory drugs only, 19% 
PIs only, 41% both drug classes

> R-ISS2 patients (n = 770) were reclassified into Low-Intermediate (n = 289), Intermediate-High (n = 456), and High-Risk (n = 25)
groups

Conclusion

> Authors’ new scoring system improves risk-stratification in NDMM, representing a possible first step toward a risk-adapted approach. 
Such additive risk score easily allows inclusion of new prognostic variables in the future. Validation in an independent cohort is 
ongoing

Risk features and score values
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EP942: S-ERMM: A SIMPLIFIED SCORE TO PREDICT EARLY RELAPSE IN NEWLY DIAGNOSED 
MULTIPLE MYELOMA. ANALYSIS FROM A POOLED DATASET OF 2190 PATIENTS. G.M. Zaccaria, 
et al

Background

> Despite the improvement of therapeutic regimens, a substantial proportion of MM patients experience early relapse (ER) (Majithia N, 
et al. Leukemia. 2016;30(11):2208-2213) and represent an unmet medical need. The aims of this study were 1) to design a model 
predictive of ER (defined as relapse ≤18 months [ER18] from diagnosis); 2) to build a score to predict ER18: the simplified early 
relapse multiple myeloma (S-ERMM); 3) to validate the S-ERMM on an independent validation set; 4) to correlate the S-ERMM with 
long-term outcomes (OS and PFS2)

Results

> In order to assess ER, 7 multicenter large trials were pooled

> A multivariate analysis revealed 6 factors significantly correlated with risk of ER18: >60% plasma cells BM (odds ratio [OR] = 1.6); λ 
free light chain (OR = 1.3); LDH > upper limit of normal (ULN; OR = 2); presence of del17q (OR = 1.6), presence of t(4;14) (OR=2.1); 
and abnormal albumin (OR = 1.54)

> Scoring assigned points to different factors and divided into 3 categories: L, I, H

> 5 points for both LDH >ULN and t(4;14); 3 points for del17q, albumin, and plasma cells BM; 2 for free light chain 

PFS2 according to S-ERMMOS according to S-ERMM Conclusion
> On the basis of S-ERMM, authors 

identified 3 groups of patients with a 

different risk of ER18, even when treated 

with novel agents. To correctly identify at 

baseline patients with a different risk of 

ER18 is the first step toward a risk-

adaptive therapeutic approach
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EP960: MULTIPARAMETER FLOW CYTOMETRY (MFC) AND NEXT GENERATION SEQUENCING 
(NGS) FOR MINIMAL RESIDUAL DISEASE (MRD) EVALUATION: RESULTS OF THE FORTE TRIAL 
IN NEWLY DIAGNOSED MULTIPLE MYELOMA (MM). S. Oliva, et al

Background

> The role of MRD for MM patients both by MFC and NGS is well established. Therefore, new response criteria are recommend, 
including MFC and NGS MRD negativity (minimum sensitivity of 1 in 105 nucleated cells), to deeply characterize CR (Kumar SK, 
Lancet Oncol. 2016; 17(8):e328-346). Authors analyzed and compared MRD data from the FORTE trial both by MFC and NGS to 
evaluate concordance between the 2 techniques

Results

> 1-year sustained 10-5 MRD negativity by MFC and NGS was superimposable (83%) 

> 43% received KRd-ASCT, 33% KRd12, and 24% KCd-ASCT (by MFC) 

> 40% KRD-ASCT, 30% KRd12, and 40% KCd-ASCT (by NGS5)

Conclusion

> In patients who achieved ≥CR, similar rate of premaintenance 10-5 negativity by MFC and NGS has been reached in each arm, with 
83% of patients maintaining 1-year MFC or NGS 10-5 sustained MRD negativity. Concordance between MFC and NGS was good, 
particularly when the same sensitivity was reached. Longer follow-up is needed to draw definitive conclusions
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KEY TAKEAWAYS: FIRST-LINE – ASSESSING PROGNOSIS (1/2) 

> Prognostic tools for risk-stratification

− In addition to MRD, the experts commonly use R-ISS to assess prognosis

− On its own it may introduce variability on how patients are risk-stratified; therefore, it can be supplemented 
with additional prognostic staging systems such as cytogenetics, presence of extramedullary disease, and 
PB circulating tumor cells. For elderly patients, frailty can be more important as a prognostic factor than 
cytogenetics

• Nevertheless, ISS remains a solid staging system, and it has enabled large numbers of data to be analyzed through 
clinical trials

− In addition to the R-ISS, availability of large sets of genomic data will become an important prognostic tool 
in the future to identify high-risk and low-risk patients

− Importantly as well, use of PET/CT scans outside clinical trials is increasing

> Identification of ultra-low-risk patients (EHA abstract S195)

− Data presented by Kumar et al show that GSS score and gain9 are very good predictors to identify ultra-
low-risk patients, better than using patient baseline characteristics such as young patients with ISS stage 
1, anemia, or other symptomatology

− However, NGS is not available everywhere, so baseline clinical characteristics and ISS staging remain 
valid and needed risk-stratification tools
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KEY TAKEAWAYS: FIRST-LINE – ASSESSING PROGNOSIS (2/2) 

> MRD negativity

− There is much variability in the definition of MRD negativity and the way it is measured (10-5 or 10-6, NGS 
or flow cytometry) 

− However, despite the heterogeneity, combining available MRD data with genomic data sets will help define 
the right endpoint

> Patients with focal lesions (MRD– in bone marrow posttransplant)

− With 1 lesion, patients may receive radiotherapy

− With multiple lesions, experts agreed patients receive continuous maintenance. PET/CT scan (where 
possible) is viewed as a powerful tool to monitor disease and allow for early intervention. Currently, 
however, more data are needed to understand how to treat these patients

− Imaging is a valued tool that demonstrates the heterogeneity of the disease, as a patient may be MRD 
negative by NGS or NGF, which would indicate remission has been achieved, but PET scans may show 
focal lesions indicative of relapse

> MRD+ high-risk patients

− It is important to acknowledge that not all high-risk patients who are MRD+ will have poor outcomes, as 
many on continuous triplet maintenance have controlled SD for long periods of time 

− It is more important to have sustained MRD negativity than to be MRD– at one time point
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Relapsed/Refractory: 
Novel Therapies



EP939: UPDATED RESULTS FROM BELLINI, A PHASE 3 STUDY OF VENETOCLAX OR PLACEBO 
IN COMBINATION WITH BORTEZOMIB AND DEXAMETHASONE IN RELAPSED/REFRACTORY 
MULTIPLE MYELOMA. S.K. Kumar, et al

Background

> Venetoclax (Ven) is a selective, potent, oral B-cell lymphoma 2 (BCL2) inhibitor. In the phase III BELLINI trial, addition of Ven to Bort 
(B) plus Dex (d) significantly improved response rates and PFS vs Pbo and showed significant efficacy in patients with either t(11;14) 
or BCL2high gene expression. Authors presented updated safety and efficacy data from the prespecified second interim OS analysis 

Results

> Initial data cutoff November 2018

− PFS HR, 0.63 (0.44–0.90) 

− OS HR, 2.03 (1.04–3.95)

Conclusion

> The addition of Ven to Bd significantly improves PFS, but resulted in increased mortality vs Pbo 

> Greatest PFS improvement with Ven was in patients with t(11;14) or BCL2high gene expression

> Safety

− Most common TEAEs with Ven: diarrhea (59%), nausea 
(37%), and constipation (35%) 

− Most common grade 3/4 AEs (Ven/Pbo): neutropenia 
(21%/8%), thrombocytopenia (15%/30%), anemia 
(16%/15%), diarrhea (15%/12%), and pneumonia (18%/13%) 

− Serious AEs in 54% of Ven and 52% of Pbo patients

− Discontinuation due to AEs: 24% discontinued Ven vs 12% 
Pbo

− 14 treatment-emergent deaths in the Ven arm vs 1 in Pbo

Updated PFS and OS
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EP957: OPTIMISMM SUBANALYSIS: POMALIDOMIDE, BORTEZOMIB, DEXAMETHASONE AFTER 
1 PRIOR LINE OF THERAPY IN RELAPSED OR REFRACTORY MULTIPLE MYELOMA BY AGE, 
PRIOR TRANSPLANT, AND HIGH-RISK CYTOGENETICS. M. Dimopoulos, et al

Background

> Pomalidomide (Pom), Bort, and Dex (PVd) was recently approved in the EU and other countries for use after 1 prior therapy 
(including Len) in patients with RRMM on the basis of data from the phase III OPTIMISMM trial. An analysis of patients at first 
relapse demonstrated that PVd significantly improved PFS vs Vd (median, 20.7 vs 11.6 mo; HR = 0.54 [95% CI: 0.36–0.82]; P = 
.0027). Authors reported the efficacy and safety of PVd by age, prior SCT status, and presence of high-risk cytogenetic abnormalities 
(defined as del[17p], t[4;14], or t[14;16]) in patients treated after 1 prior line of therapy

Results

> PFS

− PVd significantly improved PFS 
• In patients ≤65 yr (median, 22.0 vs 13.1 mo; P = .0258)
• In patients >65 yr (median, 17.6 vs 9.9 mo; P = .0369) vs Vd

− Improved PFS and ORR with PVd with or without prior SCT and in patients with high-risk cytogenetic abnormalities
• Pts with high-risk cytogenetic abnormalities: median PFS 14.7 mo with PVd (n = 18) vs 9.9 mo with Vd (n = 14)

> ORR: higher with PVd across all age groups 

> Safety

− Pts aged ≤65 yr: most common grade 3/4 TEAEs with PVd vs Vd – neutropenia (49.0% vs 6.3%), infections (30.6% vs 14.6%), and 
thrombocytopenia (26.5% vs 18.8%) 

− Pts aged >65 yr: most common grade 3/4 TEAEs with PVd vs Vd – neutropenia (25.8% vs 12.9%), infections (27.4% vs 16.1%), and 
thrombocytopenia (14.5% vs 22.6%)

Conclusion

> These findings support PVd after first relapse in patients previously treated with Len, regardless of age, prior SCT status, and
presence of high-risk cytogenetic abnormalities
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EP984: EFFICACY AND SAFETY OF DARATUMUMAB WITH DEXAMETHASONE IN PATIENTS 
WITH RELAPSED/REFRACTORY MULTIPLE MYELOMA AND SEVERE RENAL IMPAIRMENT: 
PRELIMINARY RESULTS OF THE PHASE 2 DARE STUDY. E. Kastritis, et al

Background

> The aim of the DARE study (NCT03450057) was to assess the safety and efficacy of Dara and oral Dex in patients with RRMM and 
severe renal impairment or requiring hemodialysis

Results

> Median follow-up: 8.3 months

> 6-month PFS: 48.6%

> ORR: 41.4% (including VGPR in 8 and PR in 4 patients)

> Renal response rate: 20.7% 

> Safety
− By the cutoff date, 10 (34.5%) patients were still on Dara; 10 (34.5%) patients discontinued treatment due to PD and 4 (13.8%) due to a fatal serious AE
− 14 (48.3%) patients had a grade ≥3 AE. Most frequent grade 3-4 AEs: anemia (21.1%), thrombocytopenia (13.2%), hyperkalemia (10.5%), and 

hyperglycemia (7.9%) 
− 7 (24.1%) patients reported 8 serious AEs: 2 sepsis (fatal), 1 lung infection, 1 deterioration of performance status (fatal), 1 stroke, 1 cardiac arrest 

(fatal), and 1 acute kidney injury and hyperkalemia

PFS

Conclusion

> Dara-Dex is effective with a favorable safety profile in 
RRMM patients with severe renal impairment or 
requiring dialysis

> Hematologic responses were high in heavily pretreated 
patients, while approximately one-fifth of them also 
achieved a renal response
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EP945: HORIZON (OP-106): MELFLUFEN PLUS DEXAMETHASONE IN RELAPSED/REFRACTORY 
MULTIPLE MYELOMA (RRMM) REFRACTORY TO POMALIDOMIDE AND/OR AN ANTI-CD38 
MONOCLONAL ANTIBODY – PRIMARY AND SUBGROUP ANALYSIS. P.G. Richardson, et al

Background

> Many patients with RRMM have few treatment options after the third relapse (Gandhi UH, et al. Leukemia. 2019;33:2266-2275). 
Melflufen (melphalan flufenamide) is a novel peptide-drug conjugate that rapidly delivers an alkylating payload into tumor cells. 
Authors evaluated the efficacy and safety of melflufen plus Dex in patients with RRMM in the pivotal single-arm, multicenter, phase II 
HORIZON study (NCT02963493)

Results
> Safety

− 154 treated patients: any-grade TEAEs, 97%; grade 3–4 TEAEs, 86%

− Most common grade 3–4 TEAEs: thrombocytopenia (57%) and neutropenia (55%) 

− Nonhematologic grade 3/4 TEAEs in 46% of patients, most commonly pneumonia 
(8%) and hypophosphatemia (4%)

− 14% discontinued therapy due to TEAE 

− Serious AEs in 40% of patients, most commonly pneumonia (7%), febrile 
neutropenia (5%), and thrombocytopenia (3%)

− No treatment-related deaths

Median of 5 (range, 2-12) prior lines of therapy

Conclusion

> Melflufen plus Dex showed efficacy with a manageable safety profile in
RRMM patients refractory to Pom and/or an anti-CD38 mAb, including
high-risk patients and triple-class–refractory patients

> OS was consistent among the subgroups analyzed

> Infrequent nonhematologic AEs
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EP938: CARFILZOMIB, DEXAMETHASONE (KD) AND DARATUMUMAB VERSUS KD IN 
RELAPSED OR REFRACTORY MULTIPLE MYELOMA: SUBGROUP ANALYSIS OF THE CANDOR 
STUDY BY NUMBER OF PRIOR LINES OF THERAPY AND PRIOR THERAPIES. K. Weisel, et al

Background

> The CANDOR trial showed that carfilzomib, Dex, and Dara (KdD) improved PFS vs Kd (HR, 0.63; 95% CI: 0.46–0.85) in patients 
with RRMM (Usmani SZ, et al. Blood. 2019;134: abstract LBA-6). Authors presented results of subgroup analyses in CANDOR by 
number of prior lines of therapy and prior therapies

Results

> Treatment effects were generally consistent with KdD vs Kd across subgroups 
for PFS, ORR, and MRD– CR rates 

> MRD– CR was higher with KdD, regardless of previous exposure or refractory 
status

> PFS HR (KdD vs Kd) was comparable between 1 and ≥2 prior line subgroups

> Safety

− The rate of grade ≥3 TEAEs in the subgroups by prior lines of therapy was similar to 
that in the broader CANDOR population 

− There were no cardiovascular safety risks with KdD

Conclusion

> Safety and efficacy results were generally consistent across subgroups,
irrespective of Len- or Bort-refractory status, or number of prior lines of therapy

> KdD is an important option for RRMM, including patients with multiple relapses
and with prior Len or Bort exposure

> Earlier treatment with KdD is expected to yield better depth of response and
MRD-negativity rates
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PB2184: PHASE III (IKEMA) STUDY DESIGN: ISATUXIMAB PLUS CARFILZOMIB AND 
DEXAMETHASONE (KD) VS KD IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE 
MYELOMA (RRMM). P. Moreau, et al

Background

> Isa, a mAb targeting a specific epitope on CD38, received positive Committee for Medicinal Products for Human Use opinion and US
Food and Drug Administration approval in combination with Pom and low-dose Dex for patients with RRMM. Authors demonstrated 
benefit of adding Isa to Kd vs Kd in RRMM

Results

> Median PFS not reached for Isa-Kd vs 19.15 months for Kd; HR, 0.531 (99% CI: 0.318–0.889), one-sided P = .0007. PFS benefit 
was consistent across subgroups

> ORR (≥PR): 86.6% Isa-Kd vs 82.9% Kd, one-sided P = .1930 

> ≥VGPR: 72.6% Isa-Kd vs 56.1% Kd, P = .0011; CR: 39.7% Isa-Kd vs 27.6% Kd 

> MRD negativity (10-5) in intent-to-treat population: 29.6% (53/179) Isa-Kd vs 13.0% (16/123) Kd, descriptive P = .0004

> OS was immature (events 17.3% Isa-Kd vs 20.3% Kd)

> Safety
− Main reasons for treatment discontinuation: disease progression (29.1% Isa-Kd vs 39.8% Kd) and AEs (8.4% Isa-Kd vs 13.8% Kd)

− Grade ≥3 TEAEs in 76.8% Isa-Kd vs 67.2% Kd 

− Treatment-emergent serious AEs and fatal TEAEs were similar in Isa-Kd and Kd: 59.3% vs 57.4% and 3.4% vs 3.3%, respectively

− Infusion reactions in 45.8% (0.6% grade 3–4) Isa-Kd and 3.3% (0% grade 3–4) Kd 

Conclusions

> Superior, statistically significant improvement in PFS with clinically meaningful improvement in depth of response

> Manageable safety and favorable benefit-risk profile

> A possible new SOC for relapsed MM
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EP1037: DREAMM-2: SINGLE-AGENT BELANTAMAB MAFODOTIN (GSK2857916) IN PATIENTS WITH RELAPSED/ 
REFRACTORY MULTIPLE MYELOMA (RRMM) AND HIGH-RISK (HR) CYTOGENETICS. AD Cohen, et al.       
EP970: DREAMM-2: SINGLE-AGENT BELANTAMAB MAFODOTIN IN RELAPSED/REFRACTORY MULTIPLE MYELOMA 
REFRACTORY TO PROTEASOME INHIBITORS, IMMUNOMODULATORY AGENTS, AND REFRACTORY AND/OR INTOLERANT 
TO ANTI-CD38 MABS. S. Lonial, et al 

Background

> In DREAMM-2 (NCT03525678), investigational single-agent belantamab mafodotin (an immunoconjugate targeting B-cell maturation antigen) demonstrated clinically 
meaningful activity and a manageable safety profile in patients with heavily pretreated RRMM (Lancet Oncol. 2020) 

Results

High-risk cytogenetics RRMM RRMM patients (≥3 prior therapies) – refractory to PIs, IMiDs, and refractory 
and/or intolerant to anti-CD38 mAbs

> Most common AEs (>30% in either group) consistent with the overall 
population (Lancet Oncol. 2020): keratopathy (2.5: 59%; 3.4: 79%), 
thrombocytopenia (2.5: 44%; 3.4: 65%), nausea (2.5: 27%; 3.4: 33%), 
anemia (2.5: 24%; 3.4: 42%), and blurred vision (2.5: 20%; 3.4: 42%)

Conclusion

> Deep and durable clinical responses, comparable with those in the overall 
population. Safety consistent with previous reports

> Common grade 3-4 AEs (>10% in either group): keratopathy (2.5: 29%; 3.5: 24%), 
thrombocytopenia (2.5: 21%; 3.4: 32%), anemia (2.5: 20%; 3.4: 27%), pneumonia 
(2.5: 6%; 3.4: 13%), and neutropenia (2.5: 11%; 3.4: 16%). AEs managed with 
dose delays (2.5: 54%; 3.4: 62%) and reductions (2.5: 34%; 3.4: 43%)

Conclusion

> Single-agent belantamab mafodotin was well tolerated

> Clinically meaningful responses despite dose modifications with longer follow-up

EP1037 EP970
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EP1048: DREAMM-2: DREAMM-2 PIVOTAL STUDY: ANALYSIS OF THE LYOPHILIZED PRESENTATION COHORT OF SINGLE-
AGENT BELANTAMAB MAFODOTIN FOR RELAPSED/REFRACTORY MULTIPLE MYELOMA, PG Richardson, et al.       
EP937: DREAMM-2: SINGLE-AGENT BELANTAMAB MAFODOTIN IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE 
MYELOMA (RRMM) – OUTCOMES BY PRIOR THERAPIES. S. Lonial, et al 

Background

> In DREAMM-2 (NCT03525678), investigational single-agent belantamab mafodotin (an immunoconjugate targeting B-cell maturation antigen) demonstrated clinically 
meaningful activity and a manageable safety profile in patients with heavily pretreated RRMM (Lancet Oncol. 2020)

Results

Lyophilized presentation cohort Outcomes by prior therapies

> ORR: was 52% (95% CI: 31.3–72.2)

> Median duration of response and OS were not reached

> Median PFS was 5.7 months

> Most common AEs: keratopathy 92%; thrombocytopenia 42%; fatigue 
42%; blurred vision 38%; anemia 25%; dry eye 25%; back pain 25%. Most 
common grade 3-4 AEs: thrombocytopenia 21%; anemia 17%; keratopathy 
8%; blurred vision 8%

Conclusion

> Clinically meaningful efficacy and manageable safety profile in heavily 
pretreated, anti-CD38 mAb-refractory RRMM patients

> These data support the comparability of the lyophilized and frozen-liquid 
presentations

> Most common grade 3/4 AEs (>10% in the 3–6 or ≥7 prior therapy groups, 
respectively) were keratopathy (changes to the corneal epithelium; 3–6: 33%; 
≥7: 27%), thrombocytopenia (3–6: 15%; ≥7: 20%), anemia (3–6: 9%; ≥7: 31%), 
and decreased lymphocyte count (3–6: 11%; ≥7: 14%) 

Conclusion
> Well tolerated and effective in RRMM patients

> Comparable ORR and a manageable safety profile in both groups 

> Duration of response was not reached in both groups, and will be updated at a 
later timeEP1048 EP937
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EP955: DREAMM-4: EVALUATING SAFETY AND CLINICAL ACTIVITY OF BELANTAMAB MAFODOTIN IN COMBINATION WITH 
PEMBROLIZUMAB IN PATIENTS WITH RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM), AK Nooka, et al.       
EP1031: DREAMM-6: SAFETY AND TOLERABILITY OF BELANTAMAB MAFODOTIN IN COMBINATION WITH 
BORTEZOMIB/DEXAMETHASONE IN RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM). R. Popat, et al 

Background

> DREAMM-4 was a study to evaluate the safety and efficacy of belantamab mafodotin and pembrolizumab in combination in RRMM. DREAMM-6 (NCT03544281) is an 
ongoing, 2-part, 2-arm study evaluating the safety, tolerability, and clinical activity of belantamab mafodotin in combination with Bort-Dex and Len-Dex in patients 
previously treated with ≥1 prior therapy line 

Results

DREAMM-4 DREAMM-6 

Conclusion

> Belantamab mafodotin plus pembrolizumab: manageable safety profile and 
clinical activity in RRMM patients

> Changes to the corneal epithelium were the most frequent AEs (managed 
with dose modifications), consistent with previous reports on belantamab 
mafodotin 

> Part 1 IA supports continuation with Part 2 (dose expansion)

> February 6, 2020: 52 patients enrolled, 6 at 2.5-mg/kg SINGLE dose and 7 at 
3.4-mg/kg SINGLE dosing in Part 1, and 45 patients in Part 2

> No dose-limiting toxicities observed

> Most common and clinically manageable AEs: corneal events (including 
keratopathy, blurred vision, and dry eye) and thrombocytopenia

Conclusion

> Belantamab mafodotin plus Bort-Dex has an acceptable safety profile, with no 
new safety signals identified

EP955 EP1031
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S205: INTERIM RESULTS FROM THE FIRST PHASE 1 CLINICAL STUDY OF THE B-CELL 
MATURATION ANTIGEN (BCMA) 2+1 T CELL ENGAGER (TCE) CC-93269 IN PATIENTS (PTS) WITH 
RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM). L.J. Costa, et al

Background

> CC-93269 is an asymmetric 2-arm, humanized immunoglobulin G1 T-cell engager that binds bivalently to BCMA and monovalently to 
CD3ε in a 2+1 format. The CC-93269–mediated interaction between T cells and BCMA-expressing myeloma cells induces T-cell 
receptor/CD3 crosslinking, which leads to T-cell activation, resulting in myeloma cell death. This phase I dose-finding study 
(NCT03486067) was conducted to assess the safety and tolerability of CC-93269 and define the maximum tolerated dose (MTD), 
nontolerated dose (NTD), and/or recommended phase II dose (RP2D) in patients with RRMM

Results

> Safety

− Grade 3–4 TEAEs in 22 (73%) patients; in ≥2 patients: neutropenia (43%), anemia 
(37%), infections (30%), thrombocytopenia (17%), general physical health deterioration 
(10%), and pyrexia (7%) 

− Cytokine release syndrome in 23 (77%) patients (grade 1, 50%; grade 2, 23%; with the 
first or second dose 81%) 

− 1 patient receiving 6 mg CC-93269 as first dose and 10 mg on cycle 1 day 8 died 
(potential infection as a contributing factor) 

− Dose-related pharmacodynamic activity: peripheral blood immune cell redistribution and 
transient release of pro- and anti-inflammatory cytokines

Conclusion

> CC-93269, a 2+1 BCMA T-cell engager, shows a manageable safety profile and 
promising efficacy, including MRD– sCRs, in patients with heavily pretreated 
RRMM. The study continues to enroll in the dose-escalation phase
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S206: A PHASE 1 STUDY OF TECLISTAMAB, A HUMANIZED B-CELL MATURATION ANTIGEN 
(BCMA) X CD3 BISPECIFIC ANTIBODY, FOR THE TREATMENT OF RELAPSED AND/OR 
REFRACTORY MULTIPLE MYELOMA (RRMM). M.V. Mateos, et al

Background

> BCMA is predominantly expressed on the surface of terminally differentiated B cells, and soluble BCMA levels correlate with disease 
progression in MM. Teclistamab is a humanized BCMA × CD3 bispecific antibody that redirects CD3-expressing T cells to BCMA-
expressing myeloma cells to induce T-cell–mediated cytotoxicity against myeloma cells. Authors presented initial safety and efficacy 
results from an ongoing phase I study of teclistamab in patients with RRMM (NCT03145181)

Results
> Activity observed starting at ≥38.4 µg/kg, with 20/52 (38%) patients achieving a response

> At the highest dose, 7/9 (78%) patients responded (1 pending confirmation) 

> 2/2 MRD-evaluable patients with CR were MRD negative at 10-6, with treatment ongoing >12 months

Conclusion
> Teclistamab has a manageable safety profile across all doses explored. At the highest weekly treatment dose, a 78% ORR was 

observed in patients with advanced RRMM, supporting further evaluation of teclistamab in expansion cohorts
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KEY TAKEAWAYS: RELAPSED/REFRACTORY – NOVEL 
THERAPIES (1/4)

> As new drugs, like PIs, IMiDs, or mAbs, and the new combinations move to frontline, the landscape 
for the relapsed/refractory setting will evolve

− In this situation, there will be a group of patients who will become 3-drug class-refractory in third and fourth 
line, and it will be important to understand which combinations to use and how to sequence all available 
agents

> If a patient progresses on anti-CD38 therapy in frontline, there are several approaches to consider

− If a patient receives an anti-CD38 as part of induction followed by transplant, they would have maintenance 
with no Dara, so at the time of relapse (3–5 years later) the patient would be ready to receive anti-CD38 
again

− If a patient receives Dara plus Len-Dex as continuous therapy, the experts would 

• Switch antibody target, eg, Pom plus Elo, belantamab mafodotin, or selinexor in combination with other drugs

• Consider a BCMA-targeted approach (CAR T, bispecifics, or antibody-drug conjugate), although the data here are 
still premature

− However, it was noted that in the case of Dara used continuously, it is rare to see patients becoming resistant

− With regard to BCMA-targeted approaches, it will be important to determine how these agents are used, 
and in what sequence

− Choice of agents in triple-resistant patients is also dictated by availability of and access to the drugs
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KEY TAKEAWAYS: RELAPSED/REFRACTORY – NOVEL 
THERAPIES (2/4)

Choice of therapies in third line and beyond

> BELLINI trial (abstract EP939) 

− There is consensus that Ven has activity in the t(11;14) subset of patients

− The question remains whether to use it with Dex, Dara, or a PI

− For now, Ven and Dex can result in significant depth and durability of response

> HORIZON trial (abstract EP945) 

− Experts agreed that melflufen remains an option, although only for certain patients 

• For example, in very advanced patients with extramedullary location with hyperproliferation

• It may be used to “put the patient in better condition to receive another therapy and to stop the disease”

• In some patients it may be an option after biologic therapy (when they become available eg, anti-CD38, BCMA-
targeted therapy) as melflufen is an “optimized old chemo”
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KEY TAKEAWAYS: RELAPSED/REFRACTORY – NOVEL 
THERAPIES (3/4)

Disease characteristics that may influence choice of therapies in third line and beyond

> In one expert’s view, for patients who are not t(11;14) and are resistant to PIs, immunomodulatory 
drugs, and anti-CD38, the choice would be BCMA-targeted approaches (CAR T, bispecifics, or 
antibody-drug conjugate) in patients

− Belantamab mafodotin is very active, as shown in the DREAMM-2 trial (duration of response of 11 months 
with 13 months’ follow-up, and 30% response rate; EHA abstract EP970) 

− CAR T or bispecifics can also be used, and the sequence in which all 3 classes of molecules are used may 
be alternated when the patient relapses. It is important to note, though, that not all patients may receive 
bispecifics or CAR T, due to the risk of cytokine release syndrome 

> Selinexor plus Bort (BOSTON phase III study) was also noted as an “interesting” option, with a 
toxicity profile that can possibly be managed with adequate knowledge of antiemetics use

> It was also noted though, by European experts, that often the choice is determined by what is 
available and accessible, for the triple-, quadruple-, and penta-refractory patients
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KEY TAKEAWAYS: RELAPSED/REFRACTORY – NOVEL 
THERAPIES (4/4)

> DREAMM trials (DREAMM-2, DREAMM-4, DREAMM-6)

− There is significant improvement in ORR in the use of belantamab mafodotin 2.5 mg/kg, in combination 
with Bort plus Dex (78% ORR) or pembrolizumab (67% ORR) vs its use as a single agent in heavily 
pretreated MM patients (30% ORR)

− Ocular toxicity

• This is managed with close monitoring and a conservative approach of dose reduction or discontinuation

> Novel immunomodulatory drugs cereblon E3 ligase modulators (CELMoD), such as CC-220 
(iberdomide) or CC-480, are showing “really impressive” efficacy data, especially when considering 
over 70% of patients were refractory to Pom and Len

− These agents may open a new avenue to combine with PIs and mAbs, and in maintenance

> An important remark made was that many of the trial data for several of the new agents may not 
show as much activity, as patients may have received 6 lines of prior therapy and are heavily 
pretreated; thus, more data are needed in earlier lines

> Importantly, with the advent of all the novel therapies it will be crucial to understand the right timing 
and sequencing of all the agents
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