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First Line (1): Smoldering and 
Transplant-Ineligible Multiple 
Myeloma



Abstract 57: Longitudinal Immunogenomic Profiling of Tumor and Immune Cells for Minimally-
Invasive Monitoring of Smoldering Multiple Myeloma (SMM): The Immunocell Study. 
R. Termini, et al
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Background
> Most current models to predict risk of transformation in SMM are commonly established at diagnosis and not reevaluated over time, 

due to some parameters such as tumor burden or genetic abnormalities requiring invasive bone marrow (BM) aspirates. It could be 
hypothesized that periodic monitoring of tumor biomarkers is needed to improve risk-stratification of SMM patients and would require 
new minimally invasive methods that can replace those performed in BM samples. Such methods should also monitor immune 
profiles to identify patients with stable tumor burden/genetics but at risk of progression due to lost immune surveillance

Results
> Thus far, 18/150 (12%) patients progressed to MM and according to 20/20/20 criteria, 1 had low-, 7 had intermediate-, and 10 had

high-risk SMM

> Only 7/18 cases who progressed had >20% BM plasma cells (PC) by morphology, while circulating tumor cells (CTCs) were 
detectable in 107/150 (71%) patients at baseline (median 0.001% [0%–0.42%] and 0.03 [0–21] CTCs/µL of peripheral blood)

> There was no correlation (or only modest significance) between the percentage of CTCs and BMPC by morphology (r = 0.156, P = 
.065) or flow cytometry (r = 0.293, P = .02)

> Median CTC counts were 0.02, 0.03, and 0.11 in SMM patients with low-, intermediate-, and high-risk disease according to 20/20/20 
criteria, respectively (P = .002)

> Median CTC numbers were significantly different between cases with stable vs progressive disease (0.02 vs 0.11, P = .005)

> Compared with those with ≤1 CTC/µL of PB, patients with >1 CTC/µL showed significantly higher risk of transformation (8% vs 47%,
P <.001), with a median time to progression of 6 mo



Abstract 57: Longitudinal Immunogenomic Profiling of Tumor and Immune Cells for Minimally-
Invasive Monitoring of Smoldering Multiple Myeloma (SMM): The Immunocell Study. 
R. Termini, et al (cont.)
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Results (contd)
> In addition to the 150 PB samples analyzed at baseline, another 139 specimens were processed at 6, 12, and 18 mo. The fluctuation 

in CTC numbers every 6 mo was generally low (median 0.03 CTCs/µL; interquartile range [IQR] 0.003–0.12)

> Immune monitoring in patient-paired PB and BM samples at baseline (n = 50) revealed that 48/74 innate and adaptive immune cell 
types measured by multidimensional flow cytometry had similar distribution

> Authors found significant differences in the distribution of 3 CD8 T-cell subsets defined by differential expression of CD28, CD127, 
programmed cell death protein 1 ligand 1 (PD-1), and T-cell immunoreceptor with immunoglobulin and immunoreceptor tyrosine-
based inhibition motif domains (TIGIT) in PB of SMM patients with stable vs progressive disease

> In patients with longitudinal PB samples from baseline until progression to active MM (n = 7), there was a significant decrease in 
helper effector memory CXCR3+CCR4+ and cytotoxic CD127+TIGIT+PD-1+ T cells, together with a significant increase in adaptive 
natural killer cells and Tγδ CD69+ T cells

Conclusion
> This is the first study performing CTC and immune monitoring every 6 mo in PB samples from patients with SMM. Results show a 

significant correlation between CTC counts and stable vs progressive disease. Results also suggest that CTC kinetics could be
complementary to the 20/20/20 criteria for real-time identification of individual SMM patients at risk of developing active MM. Beyond 
CTC numbers, this study is uncovering key immune cell types associated with disease progression



Abstract 548: Treatment of High Risk (HR) Smoldering Multiple Myeloma (SMM) With Carfilzomib, 
Lenalidomide, and Dexamethasone (KRd) Followed by Lenalidomide Maintenance (-R): A Phase 2 
Clinical and Correlative Study. D. Kazandjian, et al
Background 
> High-risk SMM is a plasma cell disorder with a 5-yr risk of progression to symptomatic MM of ~75% without therapy. Early treatment 

with novel therapies may decrease the risk of progression and prolong survival, as evidenced by studies (Quiredex and ECOG 
E3A06) comparing lenalidomide ± dexamethasone to observation. Randomized studies in MM have demonstrated that triplets are 
superior to doublet regimens, and whole-exome sequencing in high-risk SMM suggests a more treatment-sensitive biology. Together,
these supported the initial pilot study (Korde et al. JAMA Oncol 2015) in using effective therapy with KRd-R as early intervention. 
Given the favorable initial results of the pilot in terms of minimal residual disease (MRD)-negativity rates, authors designed a single-
arm, phase II study with the primary objective of determining the rate of MRD-negative complete remissions (CR). Authors show that 
rates of MRD negativity are high and are sustained with the use of KRd-R

Results
> As of 7/15/2020, 52 patients meeting eligibility criteria were enrolled and their demographics and disease characteristics were 

recorded
> With a median potential follow-up of 27.3 mo, the primary objective of MRD-negative CR rate was 70.2%, and the MRD-negative 

very good partial response or better (≥VGPR) rate was 80.9%
> Median duration of MRD negativity was 5.5 yr with 2- and 5-yr rates of 78% and 55%, respectively
> Median time to progression to MM and time to biochemical progression was not reached with 90-mo rates of 90% and 78%, 

respectively (2 patients progressed to symptomatic MM and 4 patients biochemically)
> All-grade and grade 3–4 treatment-related adverse events (TRAEs) occurred in 90% and 33% of patients, respectively
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Results (cont.)
> Grade 3–4 toxicities occurring in >1 patient included neutropenia (19%), lymphopenia (13%), thromboembolism (12%), anemia (8%), 

rash (8%), leukopenia (6%), lung infection (6%), alanine aminotransferase increase (4%), diarrhea (4%), hyperglycemia (4%), 
hypophosphatemia (4%), and thrombocytopenia (4%). Other grade 3–4 AEs of interest occurring in ≤1 patient included atrial 
fibrillation, creatinine increase, dyspnea, febrile neutropenia, heart failure, hypertension, and neoplasm

> Treatment discontinuation occurred in 4 patients, 3 due to toxicity and 1 due to patient withdrawal

Conclusion
> Treatment of high-risk SMM with KRd-R to prevent symptomatic MM resulted in an MRD-negative CR rate of 70% with a median 

duration of 5.5 yr. At the 5-yr landmark, only 10% of patients developed MM, which is favorable compared with historical rates with 
no treatment of ~75%. Alternative approaches using monotherapy lenalidomide (Lonial et al. J Clin Oncol 2019) resulted in no CRs 
and a 5-yr progression rate of 22% with a treatment discontinuation rate of 51%, compared with 7% in this study. More aggressive
approaches include GEM-CESAR (Mateos et al. ASH 2019) incorporating high-dose melphalan (HDM)-autologous stem cell 
transplantation (ASCT) with KRd-R. Importantly, the rate of MRD negativity reported in GEM-CESAR was 56% compared with 70% 
in this study. Overall, the benefit compared to risk with KRd in SMM is very favorable. Future randomized trials will be needed to lock 
in this conclusion
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Abstract 548: Treatment of High Risk (HR) Smoldering Multiple Myeloma (SMM) With Carfilzomib, 
Lenalidomide, and Dexamethasone (KRd) Followed by Lenalidomide Maintenance (-R): A Phase 2 
Clinical and Correlative Study. D. Kazandjian, et al (cont.)



Abstract 551: The Phase 3 TOURMALINE-MM2 Trial: Oral Ixazomib, Lenalidomide, and 
Dexamethasone (IRd) vs Placebo-Rd for Transplant-Ineligible Patients With Newly Diagnosed 
Multiple Myeloma (NDMM). T. Facon, et al
Background 
> Continuous Rd-based regimens are among the standards of care in 

transplant-ineligible NDMM patients. These patients are diverse, 
ranging from fit 70+ yr olds to elderly and/or frail patients with poor 
performance status, requiring treatment to be adapted to individual 
patient settings. The use of proteasome inhibitors (PIs) in a continuous 
fashion or to higher cumulative doses leads to improved long-term 
outcomes; however, long-term administration of injectable PIs may 
present challenges associated with treatment burden and tolerability. 
An all-oral PI-Rd triplet may be useful for patients who do not want or 
cannot travel to the clinic frequently. The oral PI ixazomib is suitable for 
continuous dosing, with predictable, manageable toxicities. The 
multicenter, double-blind, placebo-controlled TOURMALINE-MM2 trial 
compared IRd vs placebo-Rd in transplant-ineligible NDMM patients

Results
> In the IRd vs placebo-Rd arms, median age was 73 vs 74 yr (43% vs 

44% ≥75 yr), 16% vs 17% had International Staging System (ISS) 
stage III MM, and 54% of patients in each arm had a Brief Pain 
Inventory-Short Form worst pain score of ≥4

> There was an obvious positive trend in progression-free survival (PFS) 
favoring IRd at a median follow-up of 53.3 vs 55.8 mo; median PFS 
was 35.3 vs 21.8 mo (hazard ratio [HR] 0.830; P = .073; Figure)

> Objective response rates (ORRs) were similar between study arms, but 
depth of response was greater with IRd vs placebo-Rd
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Abstract 551: The Phase 3 TOURMALINE-MM2 Trial: Oral Ixazomib, Lenalidomide, and 
Dexamethasone (IRd) vs Placebo-Rd for Transplant-ineligible Patients With Newly Diagnosed 
Multiple Myeloma (NDMM). T. Facon, et al (cont'd).

Results (cont.)
> Median overall survival (OS) was not reached in either arm (HR 0.998) after a median follow-up of ~58 mo and with 136 and 148 

patients having died in the IRd and placebo-Rd arms, respectively
> Treatment-emergent AEs (TEAEs) were mostly grade 1/2
> For IRd vs placebo-Rd, 88% vs 81% of patients had grade ≥3 TEAEs

− The most common grade ≥3 events (≥5% difference) included neutropenia (17% vs 27%), rash (17% vs 7%), thrombocytopenia 
(13% vs 5%), and diarrhea (10% vs 2%); 66% vs 62% had serious TEAEs, 35% vs 27% had TEAEs resulting in discontinuation 
of the full regimen

− 8% vs 6% of patients died on study

Conclusion
> Addition of ixazomib to Rd led to a clinically meaningful, obvious positive trend in PFS, with a 13.5-mo improvement in the median in 

transplant-ineligible NDMM patients. Improvements in time to progression (TTP) and CR rate were also observed. In line with 
TOURMALINE-MM1 (Avet-Loiseau. Blood 2017), IRd improved the poor PFS associated with expanded high-risk cytogenetics vs 
placebo-Rd. Safety findings were generally consistent with the well-characterized, tolerable, and manageable toxicity profile of
ixazomib/IRd. IRd is a feasible treatment option for certain patients who could benefit from an all-oral triplet combination



Abstract 552: Reduction in Absolute Involved Free Light Chain and Difference Between Involved 
and Uninvolved Free Light Chain Is Associated With Prolonged Major Organ Deterioration 
Progression-Free Survival in Patients With Newly Diagnosed Al Amyloidosis Receiving 
Bortezomib, Cyclophosphamide, and Dexamethasone With or Without Daratumumab: Results 
From ANDROMEDA. R. Comenzo, et al
Background 
> Systemic amyloid light chain (AL) amyloidosis is characterized by the deposition of insoluble 

amyloid fibrils produced by light chains synthesized by clonal CD38+ plasma cells. Combining 
daratumumab (DARA) with bortezomib, cyclophosphamide, and dexamethasone (VCd) has 
demonstrated significantly improved outcomes in patients with AL amyloidosis. The 
classification of hematologic CR in this disease is evolving, and the absolute reduction of the 
involved free light chain (iFLC) and the differences between iFLC and uninvolved free light 
chain (dFLC) are being recognized as very meaningful endpoints. Results were presented 
from the ANDROMEDA study (NCT03201965) demonstrating the impact of achieving deep 
reductions of iFLC and dFLC on major organ deterioration PFS (MOD-PFS), a novel, key 
secondary endpoint in this study.

Results
> Total 388 patients were randomized to receive DARA-VCd (n = 195) or VCd alone (n = 193)
> Median duration of treatment was 9.6 mo for DARA-VCd and 5.3 mo for VCd. Median follow-

up was 11.4 mo (range 0.03–21.3+)
> The rates of deep hematologic responses by all criteria strongly favored the DARA-VCd 

treatment arm
> MOD-PFS was longer in patients achieving deep hematologic responses, by all criteria

Conclusion
> Regardless of the criteria used, the addition of DARA to VCd increased rates of deep 

hematologic responses in patients with newly diagnosed AL amyloidosis, which, in turn, was 
associated with prolonged MOD-PFS. These results support the benefit of DARA in this patient 
population
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FIRST LINE (1): SMOLDERING AND TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA – DISCUSSION (1/2)
Management of SMM
> Experts agreed that improvements are needed to identify high-risk SMM patients

− Experts noted that more than 1 data point will be necessary to identify progression of SMM. Further studies 
of the CTCs over the disease course are warranted to determine if immunologic and genetic changes 
therein can provide prognostic insights [abstr 57] 

> One expert from Europe indicated their guidelines are to enroll SMM patients into clinical trials and 
not treat systemically. In contrast, experts from North America treat SMM patients with single-agent 
lenalidomide. However, all agree that, moving forward, SMM (if not under observation) should be 
treated with curative intent using a multidrug regimen
− Experts find the PFS improvement in high-risk SMM patients treated with KRd potentially practice changing 

and look forward to more phase III data to better understand how to treat their high-risk SMM patients 
[abstr 548]

− Toxicities of the different approaches and potential for developing more-serious disease as defined by risk-
stratification criteria are key considerations

− Experts exercise judgment in risk-assessment and do not universally monitor dynamic disease, especially 
in patients who have been asymptomatic for longer periods of time
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FIRST LINE (1): SMOLDERING AND TRANSPLANT-INELIGIBLE 
MULTIPLE MYELOMA – DISCUSSION (2/2)
Management of transplant-ineligible patients
> Some experts reported using DARA-Rd for most older, transplant-ineligible patients, especially after the 

approval of SC DARA improved convenience for these patients
> The TOURMALINE-MM2 data alone would not change practice approaches for most experts because the 

data, though clinically significant, did not meet the statistical primary endpoint [abstr 551]
− One expert speculated that the toxicity profile of ixazomib may have resulted in discontinuation for many patients and 

prevented patients from receiving its full benefits, and further impacted statistical endpoints
− Despite the data not meeting the statistical primary endpoint, experts believe IRd could still provide meaningful PFS 

benefit for patients, explaining that the PFS benefit is comparable with the Rd control arm of the MAIA study and the VRd 
arm of the ENDURANCE study

− Experts also noted convenience as another strength of IRd as an all-oral regimen. One expert reported currently using 
IRd for older patients who are unable to come into the clinic during the COVID-19 pandemic

Management of amyloidosis
> Some experts were impressed with the data from ANDROMEDA and look forward to the approval of DARA–

cyclophosphamide-bortezomib-dexamethasone (CyBorD) for use as the standard of care (SOC) for newly 
diagnosed AL amyloidosis patients [abstr 552]
− However, experts speculated whether maintenance DARA should be the SOC in these patients, given the lack of data 

specifically addressing the impact of maintenance therapy, especially in patients who are MRD negative following 
treatment with DARA-CyBorD

> Experts are also eager to have more data on venetoclax for the treatment of amyloidosis
13



First Line (2): Induction in 
Transplant-Eligible Multiple 
Myeloma



Abstract 141: Survival Analysis of Newly Diagnosed Transplant-Eligible Multiple Myeloma 
Patients in the Randomized Forte Trial. F. Gay, et al

Background 
> PI-based induction/consolidation proved to be effective in NDMM patients eligible for melphalan 200 mg/m2 plus ASCT (MEL200-ASCT). High 

response rates have been reported with carfilzomib plus lenalidomide-dexamethasone (KRd) or cyclophosphamide-dexamethasone (KCd). 
Lenalidomide (R) alone is a SOC for post-ASCT maintenance; K maintenance showed promising results in phase I/II studies, but no data on 
KR maintenance vs R are available

Results
> 474 NDMM patients were randomized (KRd_ASCT, n = 158; KRd12, n = 157; KCd_ASCT, n = 159) and analyzed
> After a median follow-up from R1 of 45 mo, median PFS was not reached with KRd_ASCT, 57 mo with KRd12 and 53 mo with KCd_ASCT 

(KRd_ASCT vs KCd_ASCT: HR 0.53, P <.001; KRd_ASCT vs KRd12: HR 0.64, P = .023; KRd12 vs KCd_ASCT: HR 0.82, P = .262)
> The benefit of KRd_ASCT vs both KCd_ASCT and KRd12 was observed in most subgroups
> 3-yr OS was 90% with KRd_ASCT and KRd12 vs 83% with KCd

− 356 pts (KR, n = 178; R, n = 178) were randomized to maintenance

> After a median follow-up from R2 of 31 mo and a median duration of maintenance of 27 mo in both arms, 46% of MRD-positive pts at
randomization turned negative in KR vs 32% in R (P = .04)

> 3-yr PFS from R2 was 75% with KR vs 66% with R (HR 0.63; P = .026)

> The benefit of KR vs R was observed in most subgroups with the 3-yr OS of 90% in both arms

> During maintenance, a similar proportion of patients experienced ≥1 G3–4 hematologic AEs/serious AEs (SAEs) in the 2 arms (KR 22% vs R 
23%); the most frequent were neutropenia (KR 18% vs R 21%) and thrombocytopenia (KR 3% vs R 3%)

Conclusion
> Treatment with KRd_ASCT significantly improved PFS compared with both KRd12 and KCd_ASCT. Maintenance with KR also improved PFS 

vs R
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Abstract 142: Upfront Autologous Hematopoietic Stem-Cell Transplantation Improves Overall 
Survival in Comparison With Bortezomib-Based Intensification Therapy in Newly Diagnosed 
Multiple Myeloma: Long-term Follow-up Analysis of the Randomized Phase 3 EMN02/HO95 Study. 
M. Cavo, et al
Background 
> The multicenter, randomized, open-label, phase III EMN02/HO95 study for patients with NDMM included 2 randomization stages (1:1) to (R1) 

intensification therapy with either upfront ASCT or bortezomib-melphalan-prednisone (VMP), and thereafter to (R2) consolidation therapy or no 
consolidation followed by lenalidomide maintenance in both arms. Results of the final analysis from R1 (Cavo et al. Lancet Haematol. 2020;7:e456-e68) 
showed that at a median follow-up of 60.5 mo, PFS, the primary study endpoint, was significantly improved with ASCT compared with VMP (median, 57 
vs 42 mo; HR 0.73, 95% CI: 0.62–0.85, adjusted P = .0001). However, no difference between these groups was found in terms of OS, a secondary 
endpoint (HR 0.90, 0.71–1.13, adjusted P = .35)

Results
> At an extended median follow-up of 75 mo (IQR 67–84), patients randomized to ASCT had a significantly longer OS than those randomized to VMP 

(median OS was not reached in both arms)
> Patients who benefited the most from randomization to ASCT were those with unfavorable prognostic characteristics at baseline, including ISS disease 

stage 2–3 (HR 0.78, 95% CI: 0.61–0.99, P = .047), R-ISS stage 2–3 (HR 0.79, 95% CI: 0.62–0.99, P = .042), and the presence of at least 1 of the 
following cytogenetic abnormalities on fluorescence in situ hybridization analysis: t(4;14) and/or t(14;16) in ≥10% CD138+ plasma cells, and/or del(17p) 
in ≥20% enriched plasma cells

> The magnitude of OS benefit with ASCT was the highest for patients with del(17p) positivity (HR 0.49, 95% CI: 0.28–0.86, P  = .013) on the basis of HR.
> PFS2 from R1 was significantly longer for patients in the ASCT arm than for those in the VMP arm
> Median TTnT values for patients randomized to ASCT was 66 mo vs 47 mo for those who were randomly assigned to VMP (HR 0.71, 95% CI 0.60-0.82, 

adjusted P <.001)
> Median PFS2 in the upfront ASCT group was 85 mo compared with 51 mo in the delayed ASCT group

− The median duration of lenalidomide maintenance was 34 (IQR 13–63) mo

Conclusion
> Upfront ASCT significantly prolonged OS, PFS2, and time to next treatment in comparison with VMP in NDMM patients
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Abstract 143: Early Versus Late Autologous Stem Cell Transplant in Newly Diagnosed Multiple 
Myeloma: Long-term Follow-up Analysis of the IFM 2009 Trial. A. Perrot, et al
Background 
> The IFM 2009 study prospectively evaluated the combination of 8 cycles of lenalidomide, bortezomib, and dexamethasone (RVd) vs 3 cycles of RVd plus 

HDM with ASCT plus 2 consolidation RVd cycles, followed by lenalidomide maintenance for 12 mo in NDMM patients (Attal. NEJM 2017). RVd with 
transplant was associated with significantly longer PFS (primary endpoint) compared with RVd alone. OS at 4 yr was similar in both groups. To evaluate 
the long-term outcome in the 2 arms and the impact of second-line treatments on PFS2 and OS, authors performed an extension of patient follow-up of 
the IFM 2009 study over a period of 4 yr (DB-FU-IFM 2009 / NCT03679351).

Results
> Median follow-up was 93 mo [range 88–98] with median PFS significantly longer in the transplant group (TG) at 47.3 mo compared with 35.0 mo in the 

RVd alone group (RG) (HR 0.70 [95% CI: 0.59–0.83]; P <.001)
− Upon disease progression, patients received ASCT (76.7% in RG; 22.6 in TG), POM-based therapy (40.1% in RG; 46.5% in TG), or carfilzomib- and DARA-based therapy 

(14% in RG; 12% in TG)
> Median PFS2 was 95 mo in the RG and not reached (NR) in the TG (HR 0.96 [95% CI: 0.76–1.21]; P = .76)
> Second PFS was significantly increased in the RG, at 36 vs 25 mo in TG (HR 1.41 [95% CI: 1.11–1.79]; P = .003)
> Median OS was NR in either group. At 8 yr, the OS rate was 60.2% in the RG and 62.2% in the TG (HR 1.03 [95% CI: 0.80–1.32]; P = .81)

− MRD was a strong predictor of outcome: PFS (HR 0.28 [95% CI: 0.22–0.36]; P <.001), PFS2 (HR 0.27 [95% CI: 0.20–0.37]; P <.001), and OS (HR 0.35 [95% CI: 0.25–0.49]; P 
<.001) were longer in patients achieving MRD negativity, in comparison with those who did not

> The incidence of invasive second primary cancer was not significantly different between the 2 groups (P = .38)

Conclusion
> RVd before and after HD melphalan and ASCT followed by 1 yr of lenalidomide maintenance is associated with a significantly longer PFS than RVd 

alone, without a significant increase of second primary malignancy. With a follow-up of almost 8 yr, median OS was NR and there was no difference 
between the 2 strategies with respect to PFS2 and OS. MRD appears to predict outcome and might be used after induction to identify those patients who 
probably do not require a transplant. Quadruplets with anti-CD38 monoclonal antibodies (mAbs) combined with the selective use of HD therapy and 
transplant, followed by extended maintenance, should be considered in the future to further improve outcome. Such an approach could potentially 
provide a functional cure for a significant proportion of NDMM patients
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Abstract 144: A Prospective Phase 2 Study to Assess Minimal Residual Disease After Ixazomib, 
Lenalidomide and Dexamethasone Treatment for Newly Diagnosed Transplant Eligible Multiple 
Myeloma Patients. R. Silvennoinen, et al
Background 
> ASCT combined with novel agents is considered the standard treatment for eligible patients 

<70(–75) yr with MM. The number of induction cycles is usually 4–6 followed by ASCT, 
consolidation, and maintenance. The role of consolidation is still under debate, especially if 
CR has been achieved and maintenance will follow. To improve quality of life and avoid 
frequent visits to hospital, an all-oral treatment would be a preferred choice. Despite novel 
drugs, the outcome of high-risk patients is poor. Authors designed a phase II Nordic 
Myeloma Study Group trial (NCT03376672) to explore response to ixazomib, lenalidomide, 
and dexamethasone (IRd) induction followed by single ASCT, IRd consolidation, and risk-
based maintenance either with IR or R. They presented the response rates and safety after 
IRd × 4 induction in all patients and in 87% of patients before consolidation

Results
> ORR was 93% when all patients had received induction treatment
> 9 patients achieved only stable disease (SD), and 7 of them with high tumor burden were 

withdrawn before mobilization
> At least VGPR after ASCT was achieved in 37%
> Toxicity caused withdrawal of 4 (3%) patients, and 39 (33%) patients have reported grade 

3–4 nonhematologic SAEs
> In all, 98/120 (82%) patients continue in the study, including 80% of the high-risk patients

18

Conclusion
> ORR was 93% when all patients received induction treatment. Nine patients achieved only SD, and 7 of them with high tumor 

burden were withdrawn before mobilization. At least VGPR after ASCT was achieved in 37%. Toxicity caused withdrawal of 4 
(3%) patients, and 39 (33%) patients have reported grade 3–4 nonhematologic SAEs. 98/120 (82%) patients continue in the 
study, including 80% of the high-risk patients



FIRST LINE (2): INDUCTION IN TRANSPLANT-ELIGIBLE 
MULTIPLE MYELOMA – DISCUSSION (1/2)
Goals of frontline therapy
> Many experts believe SCT currently remains the SOC for treatment of MM, citing PFS data from the FORTE, 

EMN02/HO95, and IFM 2009 trials to support this conclusion [abstr 141, 142, 143]
− One expert noted that the small difference in the 8-yr median OS of patients receiving early vs deferred transplantation 

following VRD induction may argue against the role of transplantation [abstr 143]
− Another expert believes improvements in chimeric antigen receptor (CAR) T-cell therapy may eventually obviate the 

need for autologous hematopoietic stem cell transplantation
− Experts noted that a weakness in the FORTE, EMN02/HO95, and IFM 2009 trials is the lack of a mAb that could 

improve response and impact the need for transplantation

> A majority of experts agreed that quadruplet drug regimens in addition to transplantation could be the platform 
to curing MM patients, in addition to goals of achieving and sustaining MRD negativity
− Such treatments, however, may be cost-prohibitive for some patients, and short-duration therapy such as DARA-KRd 

followed by CAR T therapy should be further considered

> Overall, experts agreed that the best/more-aggressive therapies should be used upfront. Experts further noted 
that they will change their treatment approach to trying to induce the deepest remission, rather than a “more 
disease, more treatment” approach
− Experts explained that, in their experience, patient benefit cannot “catch up” later if the most effective early line 

treatments are deferred to later lines of therapy
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FIRST LINE (2): INDUCTION IN TRANSPLANT-ELIGIBLE 
MULTIPLE MYELOMA – DISCUSSION (2/2)
Differentiating therapeutic options 
> Many experts are impressed with the use of carfilzomib upfront for transplant-eligible patients 

compared with the outcomes historic data with DARA-KRd in the MASTERS trial and KRd in the 
FORTE trial [abstr 141]
− Experts agreed that KRd is their preferred induction therapy and recounted issues with peripheral 

neuropathy using DARA-KRd and VRd. However, one expert noted that KRd is not currently reimbursed in 
Europe

− Many experts believe KRd is the best way to achieve MRD negativity and are eager for the approval of 
carfilzomib in the frontline setting. One expert, however, believes that the FORTE data may not help 
achieve carfilzomib approval, because the study design did not include a control arm without carfilzomib

− Experts are further optimistic to see that 2-drug maintenance of KR provides benefit, even in the patients 
with complete remission [abstr 141]

> Experts find the high percentage of patients who have not relapsed at 8 yr in the IFM 2009 trial to 
be extremely impressive, and believe these patients are probably cured [abstr 143]
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First Line (3): Maintenance 
and Prognosis



Abstract 491: Impact of Minimal Residual Disease (MRD) by Multiparameter Flow Cytometry 
(MFC) and Next-Generation Sequencing (NGS) on Outcome: Results of Newly Diagnosed 
Transplant-Eligible Multiple Myeloma (MM) Patients Enrolled in the Forte Trial. S. Oliva, et al

Background 
> In MM, the role of MRD by multiparameter flow cytometry 

(MFC) and next-generation sequencing (NGS) is well 
established (Avet-Loiseau et al. IMW 2019; Oliva et al. EHA 
2020). The aims of this analysis were (1) to evaluate the rate 
of conversion from MRD positivity to MRD negativity with 
MFC and NGS during maintenance and (2) the impact on 
PFS and OS of MRD negativity with both techniques in 
different subgroups including different treatment arms

Conclusion
> KR maintenance induced a high rate of conversion from MRD 

positive to MRD negative both by MFC and NGS. The 
outcomes of patients who were MRD negative by MFC and 
NGS at 10-5 were similar, as well as those of patients with 1-
yr sustained MRD negativity both by MFC and NGS. These 
clinical findings confirmed a high degree of concordance 
between these 2 techniques. MRD-negative patients 
receiving KRD_ASCT showed a longer PFS (88% at 3 yr) 
than patients receiving KRd12 and KCd_ASCT. KR vs R 
significantly prolonged PFS even in patients who were MRD 
negative before maintenance
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Abstract 550: Consolidation Treatment With VRD Followed by Maintenance Therapy Versus 
Maintenance Alone in Newly Diagnosed, Transplant-Eligible Patients With Multiple Myeloma 
(MM): A Randomized Phase 3 Trial of the European Myeloma Network (EMN02/HO95). 
P. Sonneveld, et al
Background 
> The role of consolidation treatment for transplant-eligible 

NDMM patients has not been prospectively addressed in a 
randomized trial. The EMN02/HOVON95 trial was designed 
to compare intensification therapy using 4 cycles of 
bortezomib-melphalan-prednisone (VMP) vs HDM plus single 
or double ASCT, after induction with VCD (R1) (Cavo et al. 
Lancet Haematol. 2020;7:e456-e68). A second randomization 
was performed after intensification for consolidation 
treatment with 2 cycles of bortezomib-lenalidomide-
dexamethasone (VRD) vs no consolidation (R2), in both arms 
followed by lenalidomide (10 mg) maintenance until 
progression or unacceptable toxicity

Conclusion
> Consolidation treatment with VRD followed by continuous 

lenalidomide maintenance improves PFS and quality of 
response in NDMM as compared with maintenance alone. 
The rate of toxicity and second primary malignancies is 
acceptable (This study has completed recruitment)
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Abstract 61: High-Dose Melphalan Significantly Increases Mutational Burden in Multiple Myeloma 
Cells at Relapse: Results From a Randomized Study in Multiple Myeloma. M. Samur, et al 

Background 
> HDM followed by ASCT as first-line therapy in young (<66 yr) MM patients significantly improves PFS (IFM/DFCI 2009 study). However, the impact of alkylating 

agent melphalan inducing N-alkylpurine-monoadducts forming interstrand crosslinks (ICLs) in surviving myeloma cells remains an important biologic question.
Authors profiled samples from the IFM/DFCI 2009 study, where patients were randomized to RVd plus HDM vs RVd alone, to identify genomic changes 
induced by HDM and observed at relapse. They analyzed paired purified MM cells collected at diagnosis and at relapse from 68 patients using deep (75X) 
whole genome sequencing

Results
> Although mutational load increased in both arms, there was a significantly higher increase in number of mutations and indels in the HDM arm compared with 

RVd alone (mutations 5686 vs 1745; P = 1.4e-5; and indels 467 vs 360; P = .02, respectively)
> Using a model incorporating number of new mutations, depth, and purity, we found that HDM causes a 4.1-fold higher mutation accumulation rate per mo than 

RVd only (158.3 vs 38.3 mutations/mo; P = .003)
> Importantly, newly acquired mutations were localized to regions that overlap with transcribed regions and accumulated at significantly higher rate in the HDM 

group (P = .009)
> In contrast, authors did not observe any significant changes in copy number alterations and structural variants, including translocations, between both arms
> A significant increase in mutations involving MYO16 and SLC7A8 genes was observed at relapse in both arms, implicating components of the induction 

regimen (RVd)
> Mutational signature utilization in only newly acquired mutations identified 4 signatures: APOBEC, HR double strand repair, clock-like signature, and unknown

− All patients clustering with high DNA repair signature utilization were in the HDM arm (65% HDM patients), the majority of whom achieved CR or stringent CR (sCR; 74%)
− None of the RVd-only treated patients were in this cluster

Conclusion
> In summary, authors describe significant accumulation of mutations following HDM. This fundamental molecular change in the disease at relapse suggests the 

need for reappraisal of the optimal use and sequencing of HDM in the era of novel agents
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Abstract 549: Daratumumab (DARA) Plus Lenalidomide, Bortezomib, and Dexamethasone (RVd) 
in Patients With Transplant-Eligible Newly Diagnosed Multiple Myeloma (NDMM): Updated 
Analysis of GRIFFIN After 12 Months of Maintenance Therapy. J. Kaufman, et al
Background 
> DARA, a human immunoglobulin Gκ mAb 

targeting CD38, is approved as 
monotherapy and in combination with 
standard-of-care regimens for 
relapsed/refractory MM and NDMM. In the 
primary analysis of the phase II GRIFFIN 
study (NCT02874742) in patients with 
transplant-eligible NDMM, DARA plus RVd 
(D-RVd) significantly improved rates of 
sCR by the end of posttransplant 
consolidation therapy vs RVd 
(Voorhees. Blood 2020). Authors 
presented updated efficacy and safety 
results following 12 mo of maintenance 
therapy with lenalidomide (R) or DARA 
plus R (D-R)
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Conclusion
> After 26.7 mo of median follow-up, the addition of DARA to RVd 

induction and consolidation, followed by D-R maintenance in 
patients with transplant-eligible NDMM, continued to demonstrate 
deep and improved responses, including higher sCR and MRD-
negativity rates, compared with lenalidomide alone

> Maintenance therapy increased sCR and 
MRD-negativity rates, compared with 
postconsolidation rates. No new safety 
concerns were observed with longer 
follow-up



Abstract 2276: Updated Analysis of Daratumumab Plus Lenalidomide and Dexamethasone (D-Rd) 
Versus Lenalidomide and Dexamethasone (Rd) in Patients With Transplant-Ineligible Newly 
Diagnosed Multiple Myeloma (NDMM): The Phase 3 MAIA Study. S. Kumar, et al
Background 
> DARA is a human, CD38-targeting, immunoglobulin G1κ mAb approved as monotherapy in 

RRMM and in combination with SOC for RRMM and NDMM. The addition of DARA to 
standard-of-care regimens in phase III studies has consistently improved PFS and led to deep 
and durable responses, including higher rates of MRD negativity compared with SOC. In the 
primary analysis of the phase III MAIA study (median follow-up, 28.0 mo), D-Rd vs Rd 
significantly improved PFS and MRD-negativity rates in transplant-ineligible NDMM (Facon. N 
Engl J Med 2019). With longer follow-up (36.4 mo), D-Rd maintained a PFS benefit and 
deeper and more durable responses vs Rd alone (Bahlis. Blood 2019;134[suppl 1]:1875). 
Authors report updated efficacy and safety findings from MAIA after approximately 4 yr of 
follow-up

Conclusion
> After 48 mo follow-up, the addition of DARA to Rd continues to demonstrate a superior PFS 

benefit. More patients have deeper and more durable responses with D-Rd vs Rd alone. No 
new safety concerns were observed with longer follow-up. These results continue to support 
the use of D-Rd in the first line of treatment for patients with transplant-ineligible NDMM
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FIRST LINE (3): MAINTENANCE AND PROGNOSIS –
DISCUSSION (1/2)
MRD
> Experts agreed that MRD is a significant prognostic marker but believe it can be further improved upon, and 

give it varying degrees of importance regarding their treatment decisions
− One expert pointed out that, in the end, there is only a small difference in the 8-yr median OS of patients receiving early 

vs deferred transplantation despite there initially being of a significant difference in rates of MRD negativity between the 
2 arms. However, they further acknowledged that MRD was evaluated only in a small subset, and the data could be 
coincidental [abstr 143]

− Cytogenic risk is an important consideration regardless of current disease/MRD state

> MRD negativity is clearly associated with better outcomes. Advisors called for more trials investigating 
sustained MRD negativity with long-term follow-up before MRD can inform clinical decision-making
− Experts agreed that a single time point measurement of MRD is insufficient to decide whether to discontinue 

maintenance therapy. However, some would consider discontinuing therapy for patients that have sustained MRD 
negativity 1–2 yr apart and have significant toxicities from lenalidomide maintenance 

− Experts added that there is evidence of patients relapsing after MRD negativity, and more-sensitive MRD assessment 
(below 10-6) would improve the utility of this marker. Further optimization of MRD could allow for early detection and 
treatment of myeloma cell clonal expansion before overt disease develops

> Experts acknowledged that MRD status is beneficial in guiding the development of maintenance therapies, as 
emergence of MRD positivity signals that therapy is no longer effective
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FIRST LINE (3): MAINTENANCE AND PROGNOSIS –
DISCUSSION (2/2)
Consolidation therapy
> Experts were divided on the role of consolidation therapy for their patients

− Two experts believe the results from the FORTE [abstr 141] and EMN02/HO95 [abstr 142] support the use 
of consolidation therapy for their patients (1 will continue to do consolidation therapy, and 1 will start to 
integrate consolidation therapy following these data)

− Other experts do not believe consolidation therapy is needed if patients receive optimal induction therapy 
upfront (eg, 6 cycles of induction therapy or a regimen including immunomodulatory drug (IMiD) plus PI 
with or without mAb). Experts believe use of consolidation therapy in these patients would add toxicity and 
affect stem cell mobilization prior to SCT

Maintenance therapy
> Most advisors are currently using single-agent lenalidomide as maintenance therapy. However, all 

experts believe the future landscape will change with multiagent therapy, because the suboptimal 
activity of single-agent lenalidomide warrants improvement
− Experts are optimistic to see the results using KR maintenance from the FORTE trial, and 1 advisor 

reported that these results will change their current practice to use KR maintenance therapy [abstr 141] 
− Experts also look forward to more trial data of ixazomib-LEN maintenance and DARA-LEN maintenance 
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Relapsed/Refractory: 
Small Molecules 



Abstract 415: Randomized Phase 2 Study of Weekly Carfilzomib 70 mg/m2 and Dexamethasone 
Plus/Minus Cyclophosphamide in Relapsed and/or Refractory Multiple Myeloma (RRMM) Patients 
(GEM-KyCyDex). M.V. Mateos, et al
Background 
> Carfilzomib dosed at 56 mg/m2 twice a week in combination with dexamethasone (Kd) is a SOC for RRMM after 1–3 prior lines on the basis of

the ENDEAVOR study. Later, the ARROW study showed Kd dosed at 70 mg/m2 weekly to be superior to Kd dosed at 27 mg/m2 twice a week in 
RRMM patients after 2–3 prior lines. On the other side, cyclophosphamide is an alkylating agent that has been widely combined with PIs and 
IMiDs in MM, improving their efficacy with a good safety profile

> In this phase II randomized study, authors compared Kd plus cyclophosphamide (KCyd) with Kd in RRMM after 1–3 prior lines, both with K 
dosed weekly at 70 mg/m2

Results
> After a median follow-up of 15.6 mo, median PFS was 20.7 mo and 15.2 mo in KCyd and Kd (P = .2)
> In patients after 1 prior line, median PFS has not been reached in any arm (P = .4) and in patients after 2–3 prior lines, KCyd resulted in a 

median PFS of 20.7 vs 11 mo for Kd (P = .4)
> In the IMiD-refractory population, the addition of Cy to Kd resulted in a significant benefit in terms of PFS: 26.2 mo vs 7.7 mo in the Kd arm 

(P = .01)
− OS is immature, with 23 and 25 events so far in KCyd and Kd, respectively

> ORR was 78% for KCyd and 73% for Kd: 20% of patients in both arms achieved at least CR, 33% and 28% VGPR, respectively, and 25% PR 
in both arms. The MRD-negative rate was 4% and 5%

> Neutropenia was the only hematologic AE more frequently reported in KCyd compared with Kd, of any grade (24% vs 11%)

Conclusion
> Cyclophosphamide added to Kd 70 mg/m2 weekly in RRMM patients after 1–3  prior lines prolonged the PFS compared with Kd, particularly in 

the lenalidomide-refractory population. The administration of K at a dose of 70 mg/m2 weekly was safe and more convenient, and the toxicity 
profile was manageable overall in both arms
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Abstract 2325: Carfilzomib, Dexamethasone, and Daratumumab Versus Carfilzomib and 
Dexamethasone in Relapsed or Refractory Multiple Myeloma: Updated Efficacy and Safety 
Results of the Phase 3 Candor Study. M.A. Dimopoulos, et al
Background 
> The randomized, open-label, multicenter, phase III CANDOR 

study compared carfilzomib, Dex, and DARA (KdD) to carfilzomib 
and dexamethasone (Kd) in patients with MM who have relapsed 
after 1–3 prior lines of therapy (ClinicalTrials.gov, 
NCT03158688). In the previously reported primary analysis 
(Dimopoulos. Lancet 2020), a significant PFS benefit was 
demonstrated in patients treated with KdD vs patients treated 
with Kd (HR 0.63 [95% CI: 0.46–0.85]; two-sided P = .0027). 
However, after a median follow-up of 16.9 mo, median PFS was 
not reached in the KdD arm. Authors report updated efficacy and 
safety outcomes from the CANDOR study

Conclusion
> With ~11 mo of additional follow-up, a 13.4-mo improvement in 

median PFS was observed in patients treated with KdD (28.6 
mo) vs patients treated with Kd (15.2 mo; HR 0.59 [95% CI: 
0.45–0.78]). Safety was consistent with previously reported 
results. KdD continues to show a favorable benefit-risk profile 
and represents an efficacious treatment option for patients with 
RRMM
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Abstract 417: ANCHOR (OP-104): Melflufen Plus Dexamethasone (dex) and Daratumumab (dara) 
or Bortezomib (BTZ) in Relapsed/Refractory Multiple Myeloma (RRMM) Refractory to an IMiD 
and/or a Proteasome Inhibitor (PI) – Updated Efficacy and Safety. E. Ocio, et al

Background 
> Patients with RRMM often develop resistance to standard treatments, underscoring the need for novel therapies with new mechanisms of action (MOA). 

Melphalan flufenamide (melflufen) is a first-in-class peptide-drug conjugate (PDC) that targets aminopeptidases and rapidly releases alkylating agents into 
tumor cells

> The activity of melflufen plus Dex was shown in heavily pretreated RRMM patients refractory to pomalidomide and/or anti-CD38 mAb therapy in the phase II 
HORIZON study (OP-106; ORR 29%; median PFS 4.2 mo; median OS 11.6 mo), with acceptable safety (Richardson et al. EHA 2020. Abstract EP945). The 
approved agents DARA and BTZ have nonoverlapping MOA to melflufen, supporting the rationale for combining these agents to overcome therapy resistance. 
This is an update of efficacy and safety from the phase I/II ANCHOR study (OP-104; NCT03481556) of melflufen plus Dex and DARA or BTZ in RRMM

Results
> DARA arm

− ORR was 70%, including 1 sCR, 1 CR, 10 VGPRs, and 11 PRs
− At a median follow-up of 11.9 mo, median PFS was 11.5 mo (95% CI: 6.7–not reached)
− Median duration of response (DOR) was 12.5 mo (95% CI: 8.3–not reached)
− The most common grade 3/4 TRAEs (≥5 patients) were neutropenia (58%), thrombocytopenia (55%), and anemia (24%); grade 3/4 nonhematologic TRAEs were uncommon

> BTZ arm
− ORR was 60%, including 3 VGPRs and 3 PRs (PFS data are not yet mature)
− No dose-limiting toxicities were observed
− The most common grade 3/4 TRAEs (≥2 patients) were thrombocytopenia (80%), neutropenia (60%), and anemia (40%)

> Nonhematologic grade 3/4 TRAEs were uncommon in both arms
Conclusion
> Melflufen plus Dex as a triplet regimen with BTZ or DARA has encouraging activity in heavily pretreated RRMM with poor prognostic factors and was well 

tolerated. Analysis of the DARA arm in more patients with longer follow-up suggests consistent responses with continued therapy
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Abstract 726: Selinexor in Combination With Pomalidomide and Dexamethasone (SPd) for 
Treatment of Patients With Relapsed Refractory Multiple Myeloma (RRMM). C. Chen, et al

Background 
> The SVd regimen with once-weekly (QW) oral SEL (100 mg), 

dexamethasone (Dex) and QW bortezomib (BOR) significantly 
increased PFS and ORR with significantly reduced peripheral 
neuropathy as compared with standard twice-weekly BOR-Dex (Vd) in 
the phase III BOSTON study. Pomalidomide (POM) plus Dex (Pd) 
achieved an ORR of 31% and PFS of 4 mo in patients with disease 
refractory to BOR and lenalidomide (LEN). Authors hypothesize that 
the all-oral Pd combination with the addition of QW SEL (SPd) would 
demonstrate improved activity and acceptable tolerability as compared 
with Pd

Conclusion
> The recommended phase II dose (RP2D) is SEL 60 mg QW, POM 4 

mg QD, and Dex 40 mg QW
> ORR was 58% in patients in LEN-treated or -refractory and POM-

naive MM compared with previously published data of 31% ORR with 
Pd in a similar population. 

> The median PFS on SPd of 12.3 mo in POM-naive patients is longer 
than that historically observed with Pd (~4 mo) 

> All TRAEs were expected and manageable with appropriate 
supportive care (eg, granulocyte colony-stimulating factor) and/or dose 
modifications 

> The all-oral SPd combination appears to confer relatively high ORR 
with good durability and promising PFS in pts with heavily pretreated 
MM
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Abstract 294: Safety and Preliminary Efficacy Results From a Phase II Study Evaluating 
Combined BRAF and MEK Inhibition in Relapsed/Refractory Multiple Myeloma (rrMM) Patients 
With Activating BRAF V600E Mutations: The GMMG-Birma Trial. M. Raab, et al 
Background 
> The treatment of patients with RRMM remains challenging and response is often limited in depth and duration. In contrast to many other 

malignant diseases, targeted therapy in MM is hampered by the limited number of actionable targets. Activating mutations of BRAF have been 
found in 2–4% of NDMM and in up to 8% of RRMM. Several case reports have reported clinical efficacy of downstream pathway inhibition in 
MM. This phase II trial is evaluating the safety and efficacy of combined BRAF/MEK inhibition in RRMM patients with BRAF V600E mutation

Results
> The study already reached its primary endpoint. The ORR was 82% (lower limit of the 95% CI: 56.4%, one-sided exact binomial test, P <.0001) 

with 9/11 patients achieving PR or better; 6/11 patients had at least a VGPR (55%), and 3 patients reached near CR (nCR/CR, 27%)
> PFS remains immature and was to be reported at the conference. DOR exceeding 1 yr has been observed in individual patients
> AEs of all grades, assessed to be at least possibly related to a study drug, occurred in 9/12 patients and included blurred vision, macula 

edema, cramps, arthralgia, diarrhea, skin rash, and decreased left ventricular function. Grade 3 or 4 AEs irrespective of causality occurring in 
>1 patient were reported in 8 patients with anemia, hypertension, and thrombocytopenia (3/3/2 patients, respectively)

> Preliminary results of biomarker assessments reveal new RAS mutations and amplification of the BRAF locus at the time of relapse while on 
study treatment as potential markers of resistance. Analysis of pharmacodynamic markers by phospho-immunohistochemistry reveals 
suppression of BRAF/MEK signaling at cycle 1/day 28 and restoration of expression at the time of relapse

Conclusion
> Targeting activating BRAF mutations in RRMM by combining the BRAF inhibitor encorafenib and the MEK inhibitor binimetinib induces rapid 

and deep responses in the majority of patients. No new safety signal was observed when compared with prior reports on these compounds. 
The study reached its primary endpoint with fewer patients than expected. The primary efficacy and safety analysis were to be presented at the 
conference
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Abstract 295: Safety and Preliminary Efficacy Results From a Phase Ib/II Study of Cobimetinib as 
a Single Agent and in Combination With Venetoclax With or Without Atezolizumab in Patients 
With Relapsed/Refractory Multiple Myeloma. F. Schjesvold, et al 
Background 
> Mitogen-activated protein kinase (MAPK) pathway mutations are present in more than 50% of patients with RRMM (Xu. 

Oncogenesis 2017; Kortum. Blood 2016). While MEK inhibitors have demonstrated limited single-agent activity in RRMM, 
combination with B-cell lymphoma 2 (BCL-2) inhibition with or without PD-1 ligand 1 (PD-L1) inhibition may improve efficacy, by 
shifting the apoptotic balance toward cell death and increasing CD8+ T-cell recognition and enhancing the antitumor immune 
response. Authors conducted a phase Ib/II study of cobimetinib (C) as a single agent and in novel combinations with venetoclax (V) 
with or without atezolizumab (A) in patients with RRMM (NCT03312530)

Results
> The ORR (≥PR) was 0% (0/6) for C, 27% (6/22) for C plus V, and 29% (6/21) for C plus V plus A. Compared with the non-t(11;14) 

patients, responses to C plus V and C plus V plus A were higher among t(11;14) patients, with an ORR of 50% (2/4) and 100% (5/5), 
respectively

> Median DOR was 11.5 mo for C plus V (range 2–18) vs 5.1 mo for C plus V plus A patients (range 2–15), with individual patient 
characteristics likely contributing to the observed difference

> Prolonged disease stability and durable responses were noted in a subset of patients, irrespective of t(11;14) and/or RAS mutation 
status. At data cutoff, 4 patients remain on treatment, 3 of whom are t(11;14) positive and 1 who is t(11;14) negative and RAS wild-
type but BCL2/BCL2L1 (BCL-XL) high (log2≥2.3)

Conclusion
> C, C plus V, and C plus V plus A demonstrated manageable safety and tolerability in heavily pretreated patients with RRMM. 

Preliminary efficacy results show moderate activity of the combinations in all comers and higher activity in t(11;14) patients, 
supporting a biomarker-driven approach in the development of V in MM. Further biomarker analyses may provide insight into the 
patient subgroups that may benefit from combined MAPK and BCL-2 inhibition, and the contribution of PD-L1 inhibition
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Abstract 416: Circularly Permuted TRAIL (CPT) Combined With Thalidomide and Dexamethasone 
in Patients With Relapsed/Refractory Multiple Myeloma: A Randomized, Double-Blind, Placebo-
Controlled Phase 3 Study (CPT-MM301). W. Chen, et al 
Background 
> CPT, a recombinant permuted human tumor necrosis factor-related apoptosis-inducing ligand (TRAIL), is a first-in-human antimyeloma drug targeting 

death receptor 4/5. CPT was found to be a safe and effective antimyeloma drug as a monotherapy and combined with thalidomide and dexamethasone 
(TD) in phase I and II2 studies for RRMM patients. To verify the effectiveness and safety of CPT, authors conducted a multicenter, double-blind, placebo-
controlled phase III study
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Results
> At data cutoff, the primary endpoint of PFS was significantly longer in 

the CPT group than in the control group (median 5.5 vs 3.1 mo; HR 
0.619; P <.0001)

> Key secondary endpoints, including ORR (30.4% vs 13.7%, P = .0002) 
and OS (median 21.8 vs17.0 mo; HR 0.723; P = .0166) were also 
significantly improved in the CPT group than in the control group

> Subgroup analysis of PFS, OS, and ORR showed the superiority of 
CPT plus TD over placebo plus TD in almost all subgroups
− CPT exhibited excellent efficacy consistently with PFS, OS, and 

ORR in the subgroups of patients with a poor prognosis, including 
those with refractory MM, with previous PI and IMiD therapies, 
and those who received >3 lines of prior therapies. PFS and ORR 
were also significantly improved in the patients with PI and IMiD 
double-refractory MM

> Other secondary endpoints including time to progression, DOR, and 
health-related quality of life also showed the superiority of the CPT 
group over the control group

Summary of Response*

Conclusion
> This study demonstrated that CPT is an effective drug for the treatment of RRMM patients, even in the multiline-treated 

MM patients and PI- and/or IMID-refractory MM patients. The combination of CPT with TD significantly prolonged PFS 
and OS and increased ORR. CPT combined with TD was well tolerated; AEs were mild, transient, and reversible. CPT is 
expected to be the first available antimyeloma drug that targets death receptor 4/5



Abstract 724: First Results of Iberdomide (IBER; CC-220) in Combination With Dexamethasone 
(DEX) and Daratumumab (DARA) or Bortezomib (BORT) in Patients With Relapsed/Refractory 
Multiple Myeloma (RRMM). N. van de Donk, et al
Background 
> IBER is an oral, potent novel cereblon E3 ligase modulator (CELMoD) agent with marked synergistic tumoricidal and immune-stimulatory effects in 

combination with BORT or DARA in preclinical models. CC-220-MM-001 is a phase I/II study evaluating dose escalations of IBER with different treatment 
combinations in independent cohorts, in patients with RRMM (NCT02773030); the IBER plus DEX cohort showed a favorable safety profile with 
promising efficacy and a selected IBER RP2D of 1.6 mg 21/28 days (D). Here, we present results from the IBER plus DARA plus DEX (IberDd) and IBER 
plus BORT plus DEX (IberVd) cohorts

Results
> G3–4 TEAEs were reported in 14 (78%) patients with IberDd, and in 13 (65%) patients with IberVd

− Most frequent G3–4 TEAEs of interest included neutropenia (50%), leukopenia (22%), and anemia (22%) with IberDd; and neutropenia (20%) and thrombocytopenia (20%) with 
IberVd. (Occurrence of G3–4 nonhematological TEAEs was low in both cohorts)

> Six (33%) and 4 (20%) patients had IBER dose reductions with IberDd and IberVd, respectively

> In the IberDd cohort, with 12/19 (63%) DARA-refractory patients and 11 (58%) quad-class-refractory patients, the ORR was 35% across all dosing groups 
(2 VGPRs, 4 PRs); the clinical benefit rate (CBR) was 47% and disease control rate (DCR) was 88%

> In the IberVd cohort, with 16/21 (76%) PI-refractory patients, 9 (43%) BORT-refractory patients, and 10 (48%) quad-class refractory patients, ORR was 
50% (1 CR, 3 VGPRs, 6 PRs); CBR was 65% and DCR was 85%
− Responses with IberDd and IberVd were observed irrespective of DARA and BORT refractoriness, respectively

Conclusion
> IberDd and IberVd showed a favorable tolerability profile in heavily pretreated RRMM patients, with promising clinical activity, even among those 

refractory to the last prior regimen and previously exposed to IMiD agents, PIs, and CD38 antibodies. Immune-profiling data confirm that IBER plus DEX 
was pharmacodynamically active in triplet combination and not augmented by the addition of DARA or BORT. The study is ongoing with continued 
enrollment at the 1.6-mg dose level for both cohorts. Updated results, including the maximum tolerated dose/RP2D, were to be presented at the meeting. 
These results support the further development of IBER-based regimens in MM; phase III trials are planned to further evaluate these combinations
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RELAPSED/REFRACTORY: SMALL MOLECULES –
DISCUSSION (1/2)
Differentiating therapeutic options 
> Experts found the updated data of DARA-Kd from the CANDOR trial very convincing, and believe it 

is important to have this option for their lenalidomide-refractory and high-risk patients [abstr 2325]
− Some experts indicated DARA-Kd would be their preferred regimen for first-relapse patients, followed by DARA-Pd in 

second relapse

> Many experts believe the initial results with SPd are promising, especially for patients with high-risk 
cytogenetics [abstr 726]
− Experts are becoming more accustomed to using selinexor and managing its AEs after switching to once-weekly dosing 

[BOSTON trial, not presented at ASH 2020] and reported prior challenges with gastrointestinal toxicities and fatigue 
using the twice-weekly dose regimen

− Some experts find selinexor useful for RR patients ineligible for CAR T, bispecific, or belantamab, or who are IMiD 
refractory 

− However, other experts believe the development of bispecific agents and other immunotherapies will make it challenging 
for selinexor to move forward in the RR setting 

> Experts believe the utility of melflufen is limited in MM because it does not have favorable 
benefit:risk profiles compared with other available agents [abstr 417]
− Experts believe melflufen largely overlaps with melphalan and cyclophosphamide, and that head-to-head trials or trials 

investigating melflufen in patients progressing on cyclophosphamide would be necessary to differentiate these agents
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RELAPSED/REFRACTORY: SMALL MOLECULES –
DISCUSSION (2/2)
> Experts are very excited for the data presented in Abstract 295 and note that these results confirm 

that “venetoclax is here to stay,” especially in patients with t(11:14)
− Many experts recounted positive experiences using venetoclax in MM patients with t(11:14) and high 

BCL-2

> Experts found the data on the combined inhibition of MEK and BRAF in GMMG-Birma  exciting 
and promising [abstr 294]
− BRAF targeting represents an intriguing approach for future therapeutics, and experts would like to see 

more studies investigating this target

> Experts recounted positive experiences using iberdomide in clinical trials, highlighting it as one of 
the most tolerable IMiDs providing good response in triple-refractory patients. Thus, experts are 
excited to see the data of the IberDd combination, to help its approval [abstr 724]
− Some experts believe IBER may eventually become their IMiD of choice

> Experts initially found the GEM-KyCyDex results in lenalidomide-refractory patients appealing but 
were disappointed overall, noting the equivalent response rates in both study arms: 78% for KCyd 
and 73% for Kd [abstr 415]
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Relapsed/Refractory: 
Antibodies



Abstract 412: Apollo: Phase 3 Randomized Study of Subcutaneous Daratumumab Plus 
Pomalidomide and Dexamethasone (D-Pd) Versus Pomalidomide and Dexamethasone (Pd) Alone 
in Patients (Pts) With Relapsed/Refractory Multiple Myeloma (RRMM). M. Dimopoulos, et al
Background 
> IMiD-based regimens are a SOC for RRMM. DARA is a CD38-targeted mAb approved for treatment of patients with RRMM. The subcutaneous (SC) formulation of 

DARA has a similar safety profile as intravenous (IV) DARA, with a statistically significant reduction in infusion-related reaction (IRR) rates and a considerably shorter 
administration duration of 5 min. DARA SC is approved for use in the US, EU, Canada, and Korea

> In the phase Ib study of DARA plus the IMiD pomalidomide, D-Pd induced deep responses and was well tolerated in patients with heavily pretreated RRMM, including 
those with prior lenalidomide (LEN) treatment. D-Pd is approved in the US for RRMM patients with ≥2 prior lines of therapy, including LEN and a PI

> APOLLO (NCT03180736) is a phase III study conducted in collaboration between European Myeloma Network investigators and Janssen to evaluate DARA SC plus 
Pd vs Pd alone in RRMM patients who had received ≥1 prior line of therapy including LEN and a PI. Authors reported the primary analysis of APOLLO

Results
> The study met its primary endpoint of improved PFS; the HR was 0.63 (95% CI: 0.47–0.85; P = .0018), representing a 37% reduction in the risk of progression or 

death in patients treated with D-Pd
− Median PFS for the D-Pd vs Pd arms was 12.4 vs 6.9 mo, respectively

> With a median follow-up of 16.9 mo, 99 patients (33%) have died; the HR for OS was 0.91 (95% CI: 0.61–1.35); survival data are immature, and follow-up is ongoing

> ≥CR rates for D-Pd vs Pd were 24.5% vs 3.9%; ≥VGPR rates were 51.0% vs 19.6%

> The most common grade 3/4 AEs with a >5% difference between D-Pd vs Pd were neutropenia (68% vs 51%), leukopenia (17% vs 5%), lymphopenia (12% vs 3%), 
febrile neutropenia (9% vs 3%), and pneumonia (13% vs 7%)
− The safety profile of D-Pd is consistent with known profiles of DARA SC and Pd

Conclusion
> In this phase III study evaluating DARA SC plus Pd, D-Pd significantly reduced the risk of progression or death by 37% in patients with RRMM who had received ≥1 

prior line of therapy vs Pd alone. No new safety concerns were observed. The IRR rate was very low and administration duration short, thus increasing convenience 
for patients and decreasing treatment burden. Collectively, these data show that D-Pd is an effective and convenient treatment for patients with RRMM who received 
≥1 prior therapy, including LEN and a PI
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Abstract 413: A Randomized Phase II, Open Label Study of Daratumumab, Weekly Low-Dose Oral 
Dexamethasone and Cyclophosphamide With or Without Pomalidomide in Patients With 
Relapsed and Refractory Multiple Myeloma. M. Sebag, et al
Background 
> Lenalidomide (LEN) has become the standard first-line therapeutic choice for MM, whether as first line for transplant-ineligible patients or as maintenance 

posttransplant. Therapies that are designed to overcome LEN-refractory disease are few and often give disappointing results. Authors previously 
reported the efficacy of DARA in combination with low-dose weekly cyclophosphamide and Dex ± POM. In patients previously treated with both PIs and 
LEN, the combination of DARA, cyclophosphamide, Dex and pomalidomide (DCdP) produced impressive response rates. Although the same 
combination without POM had appreciably lower response rates and initial PFS, most patients were salvageable after the addition of POM. Authors 
reported an update on this trial

Results
> ORR rates were 88.6% for arm A (plus POM) compared with 50.8% for arm B (plus POM only after disease progression), with 62.4% and 28.8% of 

patients achieving ≥VGPR in arm A and B, respectively
> 43 patients in Arm B had progressed by data cutoff and the ORR after adding POM was 55.8% with a median follow-up of 6.6 mo
> The response rate after the addition of POM to Arm B patients after first progression was similar in patients in whom LEN was used last (58.3%)
> The median PFS of Arm A was 20.5 mo (regardless of previous LEN exposure) while it was shorter for Arm B prior to addition of POM at 11.5 mo and 

16.7 mo overall after addition of POM (median OS has not yet been reached)
> Rates of grade 3/4 hematologic toxicities included a high incidence of neutropenia, 85.2% in Arm A and 50.8% in Arm B overall

− The most common infection was pneumonia, seen in 13% of Arm A and 6.8% of Arm B prior to POM and 20.3% overall for Arm B

Conclusion
> The results of this randomized phase II trial demonstrate that in a highly pretreated MM population (2 lines of therapy but range 1–8) that the 4-drug 

combination (DCdP) confers impressive ORR (88.6%) and a median PFS (20.5 mo) that compares favorably with other studies with anti-CD38 antibodies 
combined with POM. In LEN-exposed patients, DCdP demonstrated an ORR of 93% and PFS of 20.5 mo, which is similar to that reported recently in 
LEN-exposed patients with DARA-POM-Dex but after only 1 previous line of therapy. Although the triplet combination (DCd) showed an inferior initial 
response rate, over half of patients recaptured a response after the addition of POM. While the overall PFS is lower in Arm B, the times to subsequent 
therapies are so far similar in both arms of this study, opening a sequential-based approach as a feasible and economic option for further study
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Abstract 2316: Isatuximab Plus Carfilzomib and Dexamethasone vs Carfilzomib and 
Dexamethasone in Relapsed/Refractory Multiple Myeloma (IKEMA): Interim Analysis of a Phase 
3, Randomized, Open-Label Study. P. Moreau, et al
Background 
> Treatment of RRMM has greatly improved, yet relapse is inevitable and additional effective treatments are needed. Isatuximab (ISA), a mAb targeting a 

specific epitope on CD38, is approved in combination with POM and Dex in the US, the EU, Canada, Australia, Switzerland, and Japan for the 
treatment of adult patients with RRMM who have received at least 2 prior therapies including LEN and a PI. This study aimed to demonstrate benefit of 
adding ISA to carfilzomib (K) plus d (Kd) vs Kd in RRMM

Results
> At a median follow-up of 20.7 mo and with 103 PFS events per independent review committee, median PFS was not reached for Isa-Kd vs 19.15 mo 

Kd; HR 0.531 (99% CI: 0.318–0.889), one-sided P = .0007
> PFS benefit was consistent across subgroups. ORR (≥PR) was 86.6% ISA-Kd vs 82.9% Kd, one-sided P = .1930. ≥VGPR rate was 72.6% ISA-Kd vs 

56.1% Kd, P = .0011. CR rate was 39.7% ISA-Kd vs 27.6% Kd
> MRD-negativity rate (10-5) in the intent-to-treat population was 29.6% (53/179) ISA-Kd vs 13.0% (16/123) Kd, descriptive P = .0004

− OS was immature

> Main reasons for treatment discontinuation were disease progression (29.1% ISA-Kd vs 39.8% Kd) and AEs (8.4% ISA-Kd vs 13.8% Kd). Grade ≥3 
TEAEs were observed in 76.8% ISA-Kd vs 67.2% Kd
− Treatment-emergent SAEs and fatal TEAEs were similar in ISA-Kd and Kd: 59.3% vs 57.4% and 3.4% vs 3.3%, respectively
− Infusion reactions were reported in 45.8% (0.6% grade 3–4) ISA-Kd and 3.3% (0% grade 3–4) Kd
− Grade ≥3 respiratory infections (grouping) were seen in 32.2% ISA-Kd vs 23.8% Kd
− Grade ≥3 cardiac failure (grouping) was reported in 4.0% ISA-Kd vs 4.1% Kd

Conclusion
> Addition of ISA to Kd provided a superior, statistically significant improvement in PFS with clinically meaningful improvement in depth of response. ISA-

Kd was well tolerated with manageable safety and a favorable benefit-risk profile, and represents a possible new SOC treatment in patients with 
relapsed MM
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Abstract 725: Part 1 Results of a Dose Finding Study of Belantamab Mafodotin (GSK2857916) in 
Combination With Pomalidomide (POM) and Dexamethasone (DEX) for the Treatment of 
Relapsed/Refractory Multiple Myeloma (RRMM). S. Trudel, et al
Background 
> Belantamab mafodotin, a first-in-class immunoconjugate targeting B-cell maturation antigen (BCMA), showed clinically meaningful 

activity and a manageable safety profile in patients with RRMM. POM is an IMiD that augments T-cell and natural killer cell-mediated 
immunity. The ability of IMiDs to enhance immune responses including antibody-dependent cellular cytotoxic forms the basis for 
combining belantamab mafodotin with POM

Results
> Dose levels and schedules included 1.92 single (n = 12), 2.5 single (n = 7), 2.5 loading (n = 5), 2.5 split (n = 6), 3.4 split (n = 5)
> Prior therapies included SCT (68.6%), PI (100%, 80% refractory), LEN (100%, 88.6% refractory) and DARA (45.7%, 100% 

refractory); 71.4% were refractory to LEN and a PI and 37.1% were refractory to LEN, PI, and DARA
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Conclusion
> The results show promising efficacy. 

TEAEs were acceptable and consistent 
with the known safety profiles for 
belantamab mafodotin and POM. 
However, the high rate of dose holds at 
the 2.5-mg/kg dose prompted 
exploration of alternative dosing 
schedules that are enrolling and will be 
presented. The RP2D selection will be 
determined pending completion of the 
current cohorts

Results: Summary of Corneal Toxicity and Efficacy Data by Cohort



Abstract 180: Updated Phase 1 Results of Teclistamab, a B-Cell Maturation Antigen (BCMA) x CD3 
Bispecific Antibody, in Relapsed and/or Refractory Multiple Myeloma (RRMM). A. Garfall, et al

Background 
> MM inevitably relapses and becomes refractory to treatment, representing a patient population with unmet needs. Teclistamab (JNJ-64007957) is a 

bispecific BCMA x CD3 antibody that induces T cell-mediated cytotoxicity against BCMA-expressing MM cells. Previously presented results from an 
ongoing study of teclistamab in RRMM (NCT03145181) included a 67% ORR for the 270-µg/kg dose administered IV (Usmani. ASCO 2020. Oral 
presentation 100). Authors presented updated results and newly available data for SC administration aimed at identifying RP2D(s)

Results
> As of 20 July 2020, IV teclistamab (0.3–720 µg/kg) and SC teclistamab (80–3000 µg/kg) were received by 84 and 44 patients, respectively
> The median number of prior lines of therapies (LOT) was 6 (2–14), 95%/79% triple-class exposed/refractory, 70%/38% penta-drug exposed/refractory, 

and 91% refractory to last LOT
> AEs in >20% of patients (IV and SC combined) included anemia (55%), neutropenia (55%), thrombocytopenia (41%), and leukopenia (26%), as well as 

nonhematologic events of cytokine release syndrome (CRS) (53%), pyrexia (28%), diarrhea (24%), cough (23%), fatigue (23%), nausea (22%), back pain 
(20%), and headache (20%)
− CRS occurred in 55% and 50% of patients with IV and SC dosing, respectively, tending to occur later (relative to the most recent dose)
− 39% of patients had grade ≥3 TRAEs; neutropenia (23%) and anemia (9%) were most frequent

> Pharmacokinetic results showed that the half-life of teclistamab supports weekly IV dosing
− 1500-µg/kg SC dose had maximum plasma concentration (Cmax) comparable to that of 270 µg/kg IV and higher trough levels than that of 720 µg/kg IV. Individual 

time to reach Cmax following SC dosing ranged from day 3 to day 8

> The highest and most active dose levels were 270 µg/kg and 720 µg/kg weekly for IV and 720 µg/kg and 1500 µg/kg weekly for SC

Conclusion
> Teclistamab has a manageable safety profile, including low-grade CRS (with no grade ≥3 events) and low severe infection and neurotoxicity rates with 

both IV and SC administration. Deep and durable responses were observed with both IV and SC administration. The encouraging tolerability and efficacy 
of teclistamab support the planned phase II monotherapy (at 1500 µg/kg SC) trial and future combination studies
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Abstract 290: A Phase 1, First-in-Human Study of Talquetamab, a G Protein-Coupled Receptor 
Family C Group 5 Member D (GPRC5D) X CD3 Bispecific Antibody, in Patients With Relapsed 
and/or Refractory Multiple Myeloma (RRMM). A. Chari, et al
Background 
> Despite improved outcomes with current MM treatments, most patients will develop refractory disease, highlighting the need for novel treatments. 

GPRC5D is an orphan receptor whose transcript is highly expressed in primary MM cells but has generally limited expression elsewhere, making it an 
attractive therapeutic target

> Talquetamab (JNJ-64407564) is a first-in-class bispecific antibody that binds to GPRC5D and CD3 to induce T cell-mediated killing of GPRC5D-
expressing MM cells through the recruitment and activation of T cells. In preclinical models, talquetamab induced cell killing of primary MM cells and 
inhibited tumor formation and growth in MM mouse models. Authors presented initial results from an ongoing phase I dose-escalation study of 
talquetamab (NCT03399799) aimed at characterizing the safety of talquetamab and identifying a RP2D in patients who have progressed on or could not 
tolerate established therapies

Results
> As of 20 July 2020, 137 patients had received talquetamab; 102 by IV (0.5– 80 µg/kg) and 35 by SC (5–800 µg/kg) dosing
> The median number of prior therapies was 6 (2–20) over a median of 6.5 yr (0.9 – 27) since diagnosis
> Most frequently reported all grade AEs were anemia (50%), CRS (47%), neutropenia (45%), and lymphopenia (40%)

− Most common grade 3–4 AEs were lymphopenia (37%), anemia (27%), and neutropenia (25%)
− CRS was mostly grade 1–2, except for 5 patients with grade 3 CRS

> The half-life of talquetamab supports weekly IV dosing

> ORR for IV doses of 20–180 µg/kg was 78% (14/18; 2 pending confirmation); 6/6 responded at the 60-µg/kg IV dose

> ORR for SC doses of 135–405 µg/kg was 67% (8/12); 3/4 responded at the 405-µg/kg SC dose

Conclusion
> GPRC5D is a novel target for MM and in the first clinical report of this first-in-class agent, encouraging clinical activity with manageable safety was 

observed with talquetamab in heavily pretreated patients with RRMM. The maximum tolerated dose has not been defined, and dose escalation 
continues, with the study nearing a RP2D. The encouraging clinical activity supports monotherapy development and combination approaches
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Abstract 291: REGN5458, A BCMA X CD3 Bispecific Monoclonal Antibody, Induces Deep and 
Durable Responses in Patients With Relapsed/Refractory Multiple Myeloma (RRMM). 
D. Madduri, et al
Background 
> MM is characterized by expression of the cell surface protein BCMA, a validated target for therapeutic intervention. REGN5458 is a BCMA x CD3 

bispecific Ab that binds to both BCMA and CD3, thereby targeting MM cells with T-cell effector function via BCMA. Previously, authors presented data 
showing REGN5458 has an acceptable safety profile with evidence of clinical efficacy in heavily pretreated patients with RRMM. Here authors described 
the updated safety and response durability in a phase I trial of REGN5458 monotherapy in patients with RRMM (NCT03761108)

Results
> As of the 15 June 2020 data cutoff, 45 patients were treated with REGN5458

− Patients had a median 5.0 (range 2−17) prior lines of systemic therapy; 32 patients (71.1%) received a prior ASCT
− All patients were refractory to an anti-CD38 Ab

> ORR was 35.6% across all dose levels (60% in highest dose level), with 81.3% of responders achieving at least a VGPR
− 31.3% had a CR or sCR; a total of 43.8% of responders had DOR ≥4 mo and 18.8% had DOR ≥8 mo
− The ORR in patients with extramedullary plasmacytomas was 16.7%

> The most common TRAEs included CRS (37.8%), fatigue (17.8%), nausea (17.8%), and myalgias (13.3%)
− Grade ≥3 TRAEs occurred in 28.9% of patients, with the most common being anemia (8.9%) and lymphopenia (6.7%)
− Serious TRAEs occurred in 22.2% of patients, with the most common due to CRS (11.1%)

Conclusion
> In this updated analysis of the first-in-human study, REGN5458 continues to show an acceptable safety profile and durable efficacy in heavily pretreated 

patients with RRMM. Enrollment in the phase I dose-escalation portion is ongoing, and the phase II portion of the study is recruiting
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Abstract 181: A Phase 1 First in Human (FIH) Study of AMG 701, an Anti-B-Cell Maturation 
Antigen (BCMA) Half-Life Extended (HLE) BITE® (bispecific T-cell engager) Molecule, in 
Relapsed/Refractory (RR) Multiple Myeloma (MM). S. Harrison, et al
Background 
> This study was to evaluate AMG 701, a BiTE® molecule binding BCMA on MM cells 

and CD3 on T cells, in RRMM (Amgen, NCT03287908). A primary objective was to 
evaluate safety and tolerability and estimate a biologically active dose; secondary 
objectives were to characterize pharmacokinetics (PK), antimyeloma activity per 
IMWG criteria, and response duration

Results
> As of 2 July 2020, 75 patients received AMG 701
> The response rate was 36% (16/45) at doses of 3–12 mg
> With earlier dose escalation with 9 mg, the response rate was 83% (5/6, 3 PRs, 2 

VGPRs)
> Response duration was 3.8 (1.9, 7.4) mo, with maximum duration of 23 mo

− Responses were ongoing at last assessment in 14/17 patients

> AMG 701 exhibited a favorable PK profile in its target patient population of RRMM, 
with AMG 701 exposures increasing in a dose-related manner

> The most common hematologic AEs were anemia (43%), neutropenia (23%), and 
thrombocytopenia (20%)

> The most common nonhematologic AEs were CRS (61%), diarrhea (31%), fatigue 
(25%), and fever (25%)
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Results: Swimmer Plot for Confirmed Responders (≥PR)

Conclusion
> In this FIH study with ongoing dose escalation, AMG 701, an anti-BCMA 

BiTE molecule, demonstrated a manageable safety profile, encouraging activity, 
and a favorable PK profile in patients with heavily pretreated RRMM, supporting 
further evaluation of AMG 701



Abstract 292: Initial Clinical Activity and Safety of BFCR4350A, A FCRH5/CD3 T-Cell-Engaging
Bispecific Antibody, in Relapsed/Refractory Multiple Myeloma. A. Cohen, et al

Background 
> New targets and treatment modalities are needed for MM. Fc receptor-homolog 5 (FcRH5) is a type I membrane protein that is expressed on B cells and 

plasma cells and is found on myeloma cells with near 100% prevalence. BFCR4350A, a humanized immunoglobulin G-based T-cell-engaging bispecific 
antibody (bsAb), targets the most membrane-proximal domain of FcRH5 on myeloma cells and CD3 on T cells. Dual binding facilitates efficient 
immunologic synapse formation, resulting in T-cell activation and potent killing of myeloma cells (Li. Cancer Cell 2017). GO39775 (NCT03275103) is an 
ongoing, multicenter phase I trial evaluating the safety, activity, pharmacodynamics, and PK of BFCR4350A monotherapy in patients with R/R MM. 
Authors presented dose-escalation data from the single step-up dosing cohort (Arm A)
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Results: Summary of best overall response by investigator 
assessment at the active does level (3.6/20 mg) and above.

Results
> At cutoff, 46/51 patients were evaluable for efficacy

− Responses were observed at the 3.6/20-mg dose level and 
above, in 15/29 patients (51.7%)

> At the 3.6/20-mg dose level and above, responses were observed in 
patients with high-risk cytogenetics (9/17), triple-class refractory 
disease (10/20), and prior exposure to anti-CD38 mAbs (11/22), CAR 
Ts (2/3), or antibody-drug conjugates (2/2)

> Nearly all patients (49/51) had ≥1 TRAE
− The most common TRAE was CRS (Lee et al. 2014 criteria; 

38/51 patients, 74.5%)

> No treatment-related grade 5 (fatal) AEs were observed 
− TRAEs leading to withdrawal of treatment were uncommon

Conclusion
> BFCR4350A monotherapy demonstrates promising activity in heavily pretreated RRMM, with deep 

and durable responses observed in patients with high-risk cytogenetics, triple-class refractory 
disease, and/or prior exposure to anti-CD38 mAbs, CAR Ts, or antibody-drug conjugates. Toxicity was 
manageable, with cycle 1 single step-up dosing effectively mitigating the risk for severe CRS and 
allowing escalation to clinically active doses. Updated data were to be presented at the conference



Abstract 293: Initial Results of a Phase I Study of TNB-383B, a BCMA X CD3 Bispecific T-Cell 
Redirecting Antibody, in Relapsed/Refractory Multiple Myeloma. C. Rodriguez, et al

Background 
> CMA targeted immunotherapy has yielded promising results for RRMM. TNB-383B is a BCMA x CD3 bispecific T-cell redirecting Ab 

incorporating a unique anti-CD3 moiety that preferentially activates effector over regulatory T-cells and uncouples cytokine release 
from antitumor activity, as well as 2 heavy-chain-only anti-BCMA moieties for a 2:1 tumor-associated antigen to CD3 stoichiometry. 
Results from the ongoing phase I dose-escalation and -expansion first-in-human study of TNB-383B were presented 
(NCT03933735)
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Results: Demographics and Disease Characteristics

Results: Response Summary

Results
> As of 13 July 2020, 38 patients have been dosed with TNB-383B 

(0.025–40 mg)
> The most common grade 3/4 AEs were anemia (6/38; 16%) and 

thrombocytopenia (5/38; 13%)
> The most common drug-related AEs were CRS (8/38; 21%) and 

headache (5/38; 13%)
> Preliminary PK data support Q3W dosing of TNB-383B
> At doses of 5.4–40 mg, an ORR of 52% (12/23) was observed
Conclusion
> TNB-383B is well tolerated at doses up to 40 mg, without the need 

for step/split dosing. A preliminary ORR of 52% (12/23) was 
observed at doses ≥ 5.4 mg, including deep (6 PR/3 VGPR/3 CR) 
and durable (up to 24 wk) responses despite dosing only Q3W. 
Enrollment into the dose-escalation arm is ongoing; updated data 
were to be presented at the meeting



Abstract 3206: Preliminary Safety, Efficacy, Pharmacokinetics, and Pharmacodynamics of 
Subcutaneously (SC) Administered PF-06863135, a B-Cell Maturation Antigen (BCMA)-CD3 
Bispecific Antibody, in Patients With Relapsed/Refractory Multiple Myeloma (RRMM). A.M. Lesokhin, et al
Background 
> PF-06863135 (PF-3135) is a full-length, humanized, bispecific mAb (immunoglobulin G2a) targeting BCMA, which is highly expressed on MM cells, and 

CD3 expressed on T cells. IV dosing of PF-3135 has been previously evaluated at 0.1–50 μg/kg weekly with preliminary evidence of antimyeloma activity 
in RRMM, without reaching the MTD. SC dose escalation was subsequently initiated given the potential to reduce the Cmax, which is believed to be 
associated with CRS and inflammatory response, with the intent of achieving a more favorable therapeutic window

Results
> As of 15 April 2020, 18 patients had received PF-3135 SC at 80 (n = 6), 130 (n = 4), 215 (n = 4), and 360 (n = 4) μg/kg weekly

− The median number of prior anticancer treatment regimens was 7
> All patients experienced TEAEs

− The most common AEs were CRS, reported in 11 (61%) patients, anemia in 9 (50%), thrombocytopenia in 7 (39%), and injection site reaction and lymphopenia 
in 6 (33% each)

− G3–4 TEAEs were observed in 12 (67%) patients, including G3 anemia in 8 (44%), G3 thrombocytopenia, lymphopenia, neutropenia, hypoalbuminemia, and 
bone pain in 2 (11% each), G4 lymphopenia in 4 (22%), G4 thrombocytopenia in 3 (17%), and G4 neutropenia in 2 (11%) patients

> The ORR (IMWG criteria) was 33% in the overall SC-dosed population and 75% at the top 2 dose levels (215 and 360 μg/kg)

> SC administration resulted in a lower dose-normalized Cmax relative to IV administration and a prolonged absorption phase, with median time to 
Cmax ranging from 3–7 days
− Levels of free, soluble BCMA decreased with increasing doses and demonstrated sustained decreases throughout each dose interval

Conclusion
> AEs were generally manageable; CRS reported in the majority of patients was G1–2. Responses were achieved with SC dosing of PF-3135 in 6 of 8 

(75%) patients at the 2 highest dose levels evaluated. Compared to IV, SC dosing did modulate the Cmax, so higher doses could be administered without 
observing increased severity of CRS. SC dose escalation is ongoing and additional results, including biomarkers and data from higher dose cohorts, 
were to be presented at the conference
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RELAPSED/REFRACTORY: ANTIBODIES – DISCUSSION (1/2)

Differentiating therapeutic options 
> Experts are excited to see the APOLLO data presented, as it is important to help DARA-Pd receive approval in 

Europe. Experts also believe these data will help establish DARA-Pd as a potential SOC for patients with ≥2 
prior lines of treatment [abstr 412] 
− Some experts will consider using DARA-Pd at first relapse in the future pending further data, and 1 expert believes 

DARA-Pd can already be used at first relapse for very elderly patients progressing on LEN because of its convenience

> Experts are impressed with the PFS benefits when adding ISA to Kd, and believe longer follow-up data would 
make it competitive with the DARA-Kd regimen of the CANDOR trial [abstr 2316]

> Experts find the responses—including some sCRs—in DARA-refractory patients treated with belantamab 
mafodotin plus POM plus Dex encouraging. However, ocular toxicity is still a major concern and could limit the 
utility of belantamab mafodotin [abstr 725]
− Some experts speculate the approval of bispecific agents may eventually displace belantamab mafodotin in the RR 

setting

> While bispecifics, ADCs, and emerging Ab therapies such as anti-CD30s represent important treatment 
options, none are sufficiently developed to displace transplant as the gold standard
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RELAPSED/REFRACTORY: ANTIBODIES – DISCUSSION (2/2)

> Bispecifics will definitely change how physicians treat MM and may supplant ADCs or other 
therapies in the treatment of MM
− Experts are excited to see the early data of many bispecific Abs, highlighting favorable toxicity profiles and 

impressive response rates. However, experts currently have difficulty differentiating between them. Further 
data on tolerability and, most importantly, PFS durations, are needed to guide selection between these 
agents [abstr 180, 181, 290, 291, 292, 293, 3206]

− Experts are excited to see the development of bispecific agents for targets besides BCMA, such as 
BFCR4350A targeting FcRH5 [abstr 292] and talquetamab targeting GPRC5D [abstr 290], and believe 
these agents will be useful for cases of BCMA-bispecific therapy failure

− While experts note that the high rates of cytopenia associated with bispecific agents may be an issue when 
combining with iMiDs, one expert expressed curiosity in seeing investigation of bispecific agents with 
different targets used in combination

− Experts believe bispecific Abs will become a principal treatment option for MM and may even allow patients 
to obtain a cure in early line treatments

> Bispecifics and other immunotherapies highlight the growing focus on development of precision 
medicines in MM. Experts speculated that bispecifics may be preferred over CAR T therapies 
because of their improved convenience and off-the-shelf accessibility
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Relapsed/Refractory: CAR Ts



Abstract 130: Updated Results From the Phase I CRB-402 Study of Anti-BCMA CAR-T Cell 
Therapy bb21217 in Patients With Relapsed and Refractory Multiple Myeloma: Correlation of 
Expansion and Duration of Response With T Cell Phenotypes. M. Alsina, et al
Background 
> CAR T-cell therapy directed against BCMA has shown promising results for the treatment of RRMM. bb21217 is an anti-BCMA CAR T-cell therapy that uses the same 

CAR molecule as idecabtagene vicleucel (bb2121) but adds the PI3K inhibitor bb007 during ex vivo culture to enrich the drug product (DP) for memory-like T cells, 
thereby reducing the proportion of highly differentiated or senescent T cells. To investigate whether DP properties correlate with clinical outcomes including DOR, 
authors conducted extensive molecular characterization of patient DPs

Results
> As of 1 March 2020, 46 patients (median age 62 [33-74]) received bb21217, 24 in escalation (12 at 150, 6 at 300, and 6 at 450 [×106] CAR+ T cells) and 22 in 

expansion (8 at 300 and 14 at 450); median follow-up for all patients is 8.5 (<1–29) mo
− Patients had a median 6 (3–17) prior lines of therapy with 26/46 (57%) triple refractory

> CRS developed in 31/46 (67%) patients and included 1 death (14 G1, 15 G2, 1 G3, and 1 G5)

> Ten (22%) patients developed neurotoxicity [5 G1, 2 G2, 2 G3, 1 G4]

> Twenty-four (55%) patients had confirmed response (IMWG criteria) including 8 (18%) with ≥CR and 13 (30%) with VGPR
− Median time to CR was 2.5 (1–24) mo, and the median DOR was 11.9 (95% CI: 8.1–17.0) mo across target dose levels of 150-450 × 106 CAR+ T cells

> The 450 target dose was selected as the RP2D and dose expansion is ongoing

> Paired analysis of T cells from peripheral blood mononuclear cells and DP showed bb21217 DP is significantly enriched for memory-like T cells (LEF1+, CD27+, 
CCR7+) and depleted of highly differentiated or senescent CD57+ T cells

> High CD127 expression, associated with long-lasting memory T-cell formation, was positively correlated with DOR, while multiple markers associated with 
differentiated T cells (eg, EOMES+, TBET+) were negatively correlated with DOR

Conclusion
> The AEs observed are consistent with known toxicities of CAR T-cell therapies. Initial efficacy results with bb21217 are encouraging, with 48% of patients treated 

across target dose levels of 150-450 obtaining ≥VGPR. The presence of T-cell markers associated with memory and the absence of T-cell markers associated with 
differentiation/senescence in DP correlated positively with peak expansion and DOR. These preliminary correlative data support the mechanistic hypothesis that 
enrichment for memory like T cells in bb21217 DP may result in improved clinical outcomes. Data for approximately 14 additional patients at the 450 target dose were 
to be presented at conference
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Abstract 131: Idecabtagene Vicleucel (Ide-cel, Bb2121), a BCMA-Directed CAR T Cell Therapy, in 
Patients With Relapsed and Refractory Multiple Myeloma: Updated Results From Phase 1 CRB-
401 Study. Y. Lin, et al
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Background 
> Ide-cel, a BCMA-directed CAR T-cell therapy, showed tolerability and promising efficacy in patients with RRMM in the first-in-human phase I CRB-401 

study (Raje et al. N Engl J Med. 2019;380:1726) and the pivotal phase II KarMMa study (Munshi et al. J Clin Oncol. 2020;38[suppl]: abstr 8503). Ide-cel 
demonstrated a favorable benefit-risk profile with an ORR of 85%, a CR rate of 45%, and PFS of 11.8 mo in the first 33 patients treated in CRB-401. 
Reported here are updated safety and efficacy results for 62 patients who received Ide-cel in the ongoing CRB-401 study

Results
> As of 14 January 2020, 21 patients had received Ide-cel in the dose-

escalation phase, and 41 patients received Ide-cel in the dose-
expansion phase

> On the basis of safety and efficacy in the dose-escalation phase, 
target dose levels of 150 to 450 × 106 CAR+ T cells were selected for 
the dose-expansion phase

> With a median follow-up of 14.7 mo for all patients in the dose-
escalation and dose-expansion phases, median PFS was 8.8 mo and 
median OS was 34.2 mo

> A dose-dependent effect was observed on responses and survival 
outcomes, with greater efficacy reported at ≥150 × 106 CAR+ T cells

Conclusion
> Ide-cel demonstrated deep and durable responses in heavily 

pretreated RRMM patients. Efficacy and safety reflect prior reports 
and support a favorable clinical benefit-risk profile for Ide-cel at target 
dose levels ≥150 × 106 CAR+ T cells
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Abstract 133: Results From LUMMICAR-2: A Phase 1b/2 Study of Fully Human B-Cell Maturation 
Antigen-Specific CAR T Cells (CT053) in Patients With Relapsed and/or Refractory Multiple 
Myeloma. S. Kumar, et al
Background 
> CT053 comprises autologous T cells genetically modified with a second-generation CAR incorporating a fully human BCMA-specific single-chain 

fragment variant (25C2) with high binding affinity. Twenty-four patients have been treated in phase I studies with an 87.5% ORR, 79.2% CR, and median 
DOR of 21.8 mo without inducing immunogenicity(Jie et al. Blood (2019;134[suppl 1]: abstr 4435). Authors presented the ongoing phase Ib/II study 
(LUMMICAR-2) conducted in North America (NCT03915184) to evaluate safety and clinical efficacy

Results
> As of 28 July 2020, 20 patients have enrolled, and 14 have received CT053 infusion in the phase Ib portion of the study, including 8 patients who 

received 1.5–1.8×108 CAR+ T cells, while 6 patients received 2.5–3.0×108 CAR+ T cells
− The treated patients had received a median of 6 (range 3–11) prior lines of treatment

> At the data cutoff, 10 patients were evaluable for at least 2 mo of efficacy assessment with a median follow-up of 4.5 mo (range 2–8)

> A 100% ORR was observed, with 2 sCRs, 2 CRs, 1 VGPR, and 5 PRs
− Of the 12 patients with evaluable bone marrow samples, 11 were MRD negative at the 10-5 sensitivity level

• Responses were independent of baseline bone marrow BCMA expression

> CT053 transgene levels showed expansion and persistence in peripheral blood, with peak expansion at 7–14 days after infusion

> All patients showed similar kinetics of rapid declines in serum free light chains and soluble BCMA levels within 1 mo, and continued depletion in soluble 
BCMA suggests CT053-mediated pharmacodynamic activity

Conclusion
> Collectively, these results demonstrate that CT053 at a target dose of 1.5–3.0 × 108 CAR+ T cells delivers early and deep responses, including MRD 

negativity, with an acceptable safety profile in patients with heavily pretreated RRMM. The promising results from the ongoing LUMMICAR-2 study are 
consistent with the previous phase I studies and support the launch of a pivotal phase II LUMMICAR-2 study. Updated results were to be presented at 
the conference
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Abstract 134: Phase 1/2 Study of the Safety and Response of P-BCMA-101 CAR-T Cells in 
Patients With Relapsed/Refractory (R/R) Multiple Myeloma (MM) (PRIME) With Novel Therapeutic 
Strategies. C. Costello, et al
Background 
> P-BCMA-101 is an autologous CAR T therapeutic targeting BCMA and composed of a high percentage of desirable stem cell memory T cells. P-BCMA-

101 is manufactured using a novel transposon-based system called piggyBac and is designed to increase efficacy while minimizing toxicity. A phase I/II 
clinical trial is being conducted in patients with RRMM (≥3 prior lines, including a PI and an IMiD, or double refractory) to assess the safety and efficacy 
of P-BCMA-101 (NCT03288493). No prespecified level of BCMA expression was required. Patients are apheresed to harvest T cells; P-BCMA-101 is 
then manufactured and administered to patients IV after a standard 3-day cyclophosphamide (300 mg/m2/day)/fludarabine (30 mg/m2/day) 
lymphodepletion regimen

Results
> As of 30 Jun 2020, 43 patients had been treated with P-BCMA-101
> Patients had a median of 7 prior regimens (range 3–18) with 100% having received PIs and IMiD, 93% DARA, and 58% ASCT
> A median dose of 0.75 × 106 cells/kg were administered in cohorts including P-BCMA-101 infusions in biweekly cycles
> The safety profile across the entire group was excellent for a CAR T-cell product, which was attributed the gradual expansion of the stem cell-like 

memory T cells

> There have been no patient deaths, DLTs, or unexpected/off-target toxicities related to P-BCMA-101

> The most common AEs otherwise were cytopenias/infections and constitutional symptoms (grade ≥3 neutropenia 79%, thrombocytopenia 30%, anemia 
30%)

> The ORR for evaluable patients (n = 34) treated with single administration during the initial dose escalation was 57%
− There was not a definite dose-response curve, but with indications of better response at lower doses, additional cohorts were implemented focusing on the lower 

end of the dose range using product from the modified manufacturing process

Conclusion
> Current clinical data are consistent with preclinical findings that the novel design of P-BCMA-101 can produce significant efficacy, with remarkably low 

toxicity allowing for outpatient administration. Low doses appear highly efficacious and the modifications to manufacturing appear to have notably 
improved efficacy
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Abstract 177: CARTITUDE-1: Phase 1b/2 Study of Ciltacabtagene Autoleucel, a B-Cell Maturation 
Antigen-Directed Chimeric Antigen Receptor T Cell Therapy, in Relapsed/Refractory Multiple 
Myeloma. D. Madduri, et al
Background 
> Ciltacabtagene autoleucel (cilta-cel; JNJ-68284528; LCAR-B38M CAR-T cells) is a CAR T-cell therapy with 2 BCMA-targeting single-domain Abs designed 

to confer avidity. In the phase I LEGEND-2 study in China, LCAR-B38M yielded deep, durable responses with a manageable safety profile in patients with 
R/R MM. The phase Ib/II CARTITUDE-1 study (NCT03548207) is further evaluating cilta-cel in this patient population in the US. Authors presented updated 
data from the phase Ib portion along with initial phase II data

Results
> As of the May 20, 2020 clinical cutoff, 97 pts (58.8% male; median age 61.0 yr [range 43–78]) with RRMM received cilta-cel (29 in phase Ib; 68 in phase II)

− Patients had received a median 6 prior lines of therapy (range 3–18)

> ORR per independent review committee (primary endpoint) was 94.8% (95% CI: 88.4–98.3), with a sCR rate of 55.7% (95% CI: 45.2–65.8), VGPR rate of 
32.0% (95% CI: 22.9–42.2), and PR rate of 7.2% (95% CI: 3.0–14.3)
− All patients achieved a reduction in M-protein

> Median time to first response was 1.0 mo (range 0.9–5.8; 80.4% ≤1.0 mo), and median time to CR or better was 1.8 mo (range 0.9–12.5; 74.1% ≤3.0 mo); 
responses deepened over time. Median DOR was not reached

> The 6-mo PFS and OS rates (95% CI) were 87.4% (78.9–92.7) and 93.8% (86.7–97.2), respectively; median PFS and OS were NR

> AEs reported in >70% of patients were CRS (94.8%; G3/4 4.1%), neutropenia (90.7%; G3/4 90.7%), anemia (81.4%; G3/4 68.0%), and thrombocytopenia 
(79.4%; G3/4 59.8%)

Conclusion
> Preliminary phase Ib/II data from CARTITUDE-1 indicate a single low-dose infusion of cilta-cel leads to early, deep, and durable responses in heavily 

pretreated patients with MM with a safety profile consistent with LEGEND-2. Further investigation of cilta-cel in other MM populations is underway
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Abstract 721: Biallelic Loss of BCMA Triggers Resistance to Anti-BCMA CAR T Cell Therapy in 
Multiple Myeloma. M. Samur, et al

Background 
> CAR T-cell therapy targeting BCMA has provided deep (73%–100%) responses in RRMM. However, median PFS has been <12 mo, and among the small number of 

patients retreated at the time of progression with the same CAR T product, responses have been infrequent. This highlights development of resistance that may 
preclude effectiveness of the second infusion and may also underly relapse following response to the initial CAR T-cell therapy. Authors investigated one of the 
resistance mechanisms using longitudinal single-cell transcriptomic and bulk genomic analysis. This patient had RR immunoglobulin G lambda MM with hypodiploidy 
and a complex karyotype with t(8;12) (q24;q14), clonal t(11;14) (q13;q32), and clonal deletion 13. Patient received 150 × 106 CAR+ T cells (Ide-cel) and achieved PR, 
with DOR 8 mo. The patient was re-treated with 450 × 106 CAR+ T cells at relapse, but with no response

Results
> Using bone marrow cells and reverse transcription (RT)-polymerase chain reaction (PCR)–based detection, authors observed engineered CAR T cells only at 2 weeks 

after first infusion, when maximal CAR T-cell expansion was observed. After second infusion, a limited expansion of infused CAR T cells was confirmed using RT-PCR

> There was an increased proportion of CD4+ helper and T-regulatory cells (Treg) 2 weeks after first infusion. In contrast, Treg proportion remained constant at the 
second infusion, suggesting other causes for lack of expansion of CAR T cells

> BCMA level remained low even at the time of relapse, with increase burden of MM indicating a lack of BCMA production by MM cells

> Imputation of copy number alterations single-cell RNAseq showed that the majority of MM cells had a deletion of 16p including the BCMA locus located on 16p13.13

> Before first CAR T-cell infusion, 4% MM cells showed deletion 17p; after second infusion both whole exome sequencing (WES) and single-cell RNAseq prediction 
showed that del17p and del16p were clonal

> Longitudinal single-cell RNAseq analysis indicated that del17p and del16p co-occurred in the same clone

> WES identified a subclonal nonsense mutation (p.Q38*) in BCMA that creates an early stop codon in the BCMA gene. This biallelic BCMA deletion, acquired with 1 
copy loss and a second loss-of-function mutation, provides the molecular basis for lack of BCMA expression in MM cells at the time of relapse

Conclusion
> These results identify biallelic loss of BCMA locus as a potential resistance mechanism to BCMA-targeting therapy. These results highlight the need to investigate 

soluble BCMA as a potential indicator of BCMA loss at relapse, and to carry out detailed transcriptomic or genomic analysis to confirm mutations. Moreover, these 
data also demonstrate the ability of MM cells to survive without BCMA expression. With the growing number of BCMA-targeting therapeutic modalities under 
development, the authors would expect to see such occurrences more commonly in the future
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RELAPSED/REFRACTORY: CAR Ts – DISCUSSION (1/2)

Differentiating therapeutic options 
> Various trial data, small patient numbers, demographics, and similar toxicity profiles make 

differentiation of the presented CAR T therapies difficult. Experts look forward to data with larger 
patient populations to distinguish the different CAR T therapies
− Experts note that the longest responder to a CAR T cell is on bb212127, is currently about 2.5 yr out, and 

remains in continuous CR [abstr 130]
− Infection risk is a significant concern or limitation in using CAR T therapy

> Experts believe CAR T therapy is still in its infancy in MM. Many questions remain, including 
whether a second dose of this therapy needed to produce a more sustained response, if immune 
stimulants are needed, and which patient populations will benefit the most 
− Experts believe mechanisms of resistance should also be further elucidated to optimize the use of CAR T 

therapy and build on the observation of Abstract 721 that loss of target expression is a key escape 
mechanism
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RELAPSED/REFRACTORY: CAR Ts – DISCUSSION (2/2)

> Experts suggest that CAR T therapy should be given earlier, when there is less tumor burden and 
more functional T cells
− Some believe it can be curative if given frontline and that CAR T therapy is not likely to be an effective 

option for end-stage MM patients
− Other experts added alternative potential settings that may maximize the benefit from CAR T therapy, 

including young patients who are still MRD-positive after SCT, or as consolidation therapy in the place of or 
after SCT

− Experts speculated that patients not appropriate for CAR T therapy may see benefit from bispecific 
antibodies instead

> Allogeneic CAR T therapy does not appear to be as beneficial as autologous CAR T treatments
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