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Abstract. Despite the introduction of several therapies in recent years, multiple myeloma (MM) 

remains a hematologic malignancy difficult to treat due to its extreme inter- and intra-patient 

heterogeneity. However, at the 2024 major international conferences, very significant data have 

emerged on new approaches that can improve outcomes even in high-risk or very advanced 

diseases. Up-front quadruplet combinations, including anti-CD38 monoclonal antibodies, proved 

to be the best therapy in terms of depth of response and long-term efficacy in both transplant-

eligible and not-eligible patients with MRD assessment that could play a key role in determining 

the duration of therapy, avoiding unnecessary overtreatment. However, quadruplets also fail to 

overcome the negative prognostic value of high-risk cytogenetics or circulating tumour cells; 

therefore, in patients with these features, alternative approaches will have to be evaluated. 

Moreover, considering that not all patients, particularly older and frail ones, will be able to 

undergo such therapies, it will be necessary to refine the ability to identify the most appropriate 

therapy for each patient. Bispecific antibodies and CAR-T cells represent the new frontier in the 

treatment of advanced MM. However, they have shown even more efficacy with less toxicity in 

early relapses and functional high-risk patients. In the upfront setting, the results obtained with 

the inclusion of novel immunotherapies are extremely promising. In relapsed/refractory MM 

patients, agents such as belantamab mafodotin and CELMoDs, in combination with proteasome 

inhibitors or immunomodulatory agents, may represent another valid option. 
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Introduction. The introduction of immunotherapy in a 

relapse setting has been the most overtime innovation in 

the Multiple Myeloma (MM) therapeutic landscape in 

recent years, leading towards higher response and PFS 

rates than in the past, also in advanced myelomas. 

Therefore, these novel therapies, such as anti-CD38 

monoclonal antibodies, recently moved in the earlier 

lines of therapy, with the result of better PFS and OS both 

in transplant-eligible and ineligible patients. In frontline 

settings, triplets have been demonstrated to obtain 

significantly better results than doublets, which today are 

often confined to frail and older patients. The new 

frontier could be to shift from triplets to quadruplets, 

which have been demonstrated to be better than triplets 

in terms of outcomes, with some concerns about safety.1 

This concern needs a deep and accurate evaluation of the 
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patient in order to understand which treatment fits better 

to the single patient, driving towards a possible future 

personalised therapy for MM patients. Ongoing trials 

have the more ambitious goal of placing bispecific 

antibodies in the first line of therapy, alone or in 

combination, or CART cell therapies, trying to turn MM 

from an incurable to a curable disease. In the specific 

setting of transplant-eligible patients, ongoing trials are 

placing frontline novel immunotherapies aiming to 

replace autologous stem cell transplants, but results will 

be available in the future. Despite this optimisation of 

efficacy thanks to novel regimens, MM remains 

incurable in 2024, and some specific subgroups are the 

most challenging to improve, especially in frontline 

settings. Cytogenetic- or modern-defined high risk MM, 

including clinical (circulating plasma cells, 

extramedullary disease, high burden disease 

characteristics), functional (early relapse after frontline 

therapy) and molecular features (high risk gene 

expression profiling), could define a subgroup of patients 

that does not obtain better outcomes with novel therapies, 

probably needing different approaches.2 Minimal 

Residual Disease (MRD) evaluation is emerging as both 

a deeper response assessment and a parameter that 

should guide therapeutic choices, but also as a risk factor 

for a dynamic risk characterisation during different lines 

of therapy.3 Moreover, in 2024, clinical trials were built 

on MRD as the primary endpoint, being a surrogate of 

PFS and OS. This new complex therapeutic early 

scenario could create a future MM relapsed population 

characterised by a growing pattern of refractoriness, 

increasing double, triple, quarter and penta-refractory 

patients. Therefore, a large amount of novel targets has 

been and will arise for relapsed setting, such as anti-

BCMA, anti-GPRC5D, anti-FcHR5, and novel 

immunomodulatory drugs that are on study, alone or in 

combination with other targets, to face refractoriness 

status. These new drugs are significantly improving 

ORR and outcomes but with novel, challenging toxicity 

profiles that need to be studied and managed in 

multidisciplinary teams. This review is a setup on the 

most important challenging novelties from 2024 

meetings, paving the way for 2025 approvals and novel 

approaches.  

 

News in Newly Diagnosed MM Patients. 

Transplant eligible patients. In the years just passed, 

several phase III clinical trials have confirmed already 

acquired data regarding the superiority of quadruplets on 

triplets as initial therapy in patients with Multiple 

Myeloma (MM) who are eligible (TE) for autologous 

stem cell transplant (ASCT). At the beginning of the year 

2024, the phase III PERSEUS trial demonstrated a 

significantly improved PFS, the main endpoint of the 

study, in patients receiving daratumumab, bortezomib, 

lenalidomide, dexamethasone (Dara-VRd) induction and 

consolidation followed by daratumumab plus 

lenalidomide as maintenance vs those treated with VRd 

as induction and consolidation followed by lenalidomide 

maintenance (HR=0.42, p<0.001).4 At the last ASH 

Meeting, Goldschmidt et al. reported an update of the 

phase III GMMG-HD7 trial comparing VRd with a 

quadruplet including isatuximab as an anti-CD38 

monoclonal antibody (mAb) (Isa-VRd) instead of 

daratumumab.5,6 TE patients were randomised to receive 

three 6-week cycles of VRd or Isa-VRd, and after ASCT, 

they were further randomly assigned for maintenance 

with lenalidomide alone or lenalidomide plus isatuximab. 

Previously, the German group reported a significantly 

higher MRD negativity rate (by NGF at a level of 10-5) 

after induction with Isa-VRd vs VRd (50.1% vs 35.6%; 

OR=1.83; p<0.001).7 Notably, a significantly greater 

deepening in MRD response after ASCT was observed 

in the Isa-VRd vs VRd arm (66.2% vs 47.7%; OR=2.13; 

p<0.0001), although no consolidation was used after 

ASCT.8 In the most recent analysis,3,5 Authors evaluated 

PFS from the first randomisation, showing a 30% 

reduction in risk of progression or death in patients 

receiving Isa-VRd vs VRd after a median follow-up of 

48 months (median PFS not reached in either arm). 

GMMG-HD7 represents a relevant study since it shows 

the possibility of achieving a high rate of MRD 

negativity with only 3 induction cycles and without 

consolidation after ASCT. The achievement of MRD 

negativity, as well as its loss, were primary topics at the 

last ASH Meeting. In a large dataset including 216 

patients enrolled in the phase II MASTER study 

(receiving Dara-KRd as induction and consolidation) 

and those receiving Dara-VRd as standard care, Costa et 

al.9 showed that, among patients who obtained MRD 

negativity (78%) at 10-5, 19 (11%) experienced MRD 

progression (MRD-P, defined as at least 1 x log10 

increment of MRD burden from nadir) and 30 (18%) 

progression according to IMWG criteria not preceded by 

MRD-P. Although most patients (63%) started regimens 

including mAbs at MRD-P, the median time from MRD-

P to progression disease was 10.1 months, and 2-year OS 

from MRD-P was 78% vs 56% for patients with 

progression disease not preceded by MRD-P, suggesting 

that MRD-P is driven by a plasma cell population 

difficult to control with anti-CD38 mAbs needing agents 

with new mechanisms of action. MRD assessment has 

also been evaluated for treatment cessation since the 

achievement of high rates of MRD negativity has 

renewed interest in fixed-duration therapy. In a dataset 

similar to that previously described, Giri et al.10 aimed to 

define the optimal MRD-based endpoint for therapy 

cessation. Patients underwent MRD assessment after 

induction, ASCT and consolidation and yearly thereafter, 

with treatment cessation if MRD < 10-5 in two 

consecutive data points. Sustained (two assessments at 

least 1 year apart) MRD < 10-5 (S-MRD) was found to 

http://www.mjhid.org/


 

  www.mjhid.org Mediterr J Hematol Infect Dis 2025; 17; e2025027                                                         Pag. 3 / 11 
 

outperform single-point MRD and to yield the best 

fitting model for PFS and for progression/MRD 

resurgence-free survival in patients who underwent 

MRD-guided treatment cessation. Remarkably, among 

patients obtaining S-MRD and without high risk 

chromosomal abnormalities (HRCA), the risk of MRD 

resurgence or progression 2.5 years after therapy 

cessation was 6.2% vs 28.5% in patients with 1 HRCA 

and 76.3% in patients with at least 2 HRCA, showing that 

there is a very low-risk population in which therapy can 

be discontinued. Even in the post-ASCT setting 

maintenance, sustained MRD negativity seems to be a 

significant marker to guide lenalidomide discontinuation. 

In a prospective Greek study,11 among 194 patients who 

received triplets or quadruplets as induction followed by 

ASCT and lenalidomide maintenance, 52 patients who 

had received at least 36 months of maintenance therapy 

had at least 3 consecutive MRD negative results and a 

PET/CT negative discontinued lenalidomide that was 

restated only in case of MRD positivity. After a median 

follow-up of 36 months from lenalidomide 

discontinuation, 12 patients (23%) converted to MRD 

positivity and restarted lenalidomide, and only 4 of them 

(7.6%) had progressive disease undergoing second-line 

therapy. However, a longer follow-up is awaited to better 

evaluate the risk of progression after MRD resurgence 

and to understand the role of lenalidomide retreatment in 

these patients. The loss of MRD negativity is conditioned 

by cytogenetic abnormalities, as reported by the Giri et 

al. study11 in which patients with even 1 HRCA had a 

risk of MRD resurgence or progression of nearly 30% 

after therapy cessation. Among patients with even 1 

HRCA enrolled in the PERSEUS trial, it is possible to 

identify a group of patients with high circulating tumour 

cells (> 0.175%) at baseline whose outcome is dismal 

and not improved by adding daratumumab to VRd. 

While in patients with HRCA and low circulating tumour 

cells (≤ 0.175%), 4-year PFS was 82% (vs 57% in those 

receiving VRd), in patients with HRCA and high 

circulating plasma cells, 4-year PFS was 29%, regardless 

of the therapy received.12 Ultimately, phase II MASTER 

study13 and phase III CASSIOPEIA,14 PERSEUS,4 

GMMG-HD76 and ISKIA15 trials demonstrated that 

adding mAbs as daratumumab or isatuximab to triplets 

as VRd or KRd induces a significant higher MRD and 

sustained MRD negativity rates (Table 1).  
 

Table 1. Results in main regimens for patients eligible for ASCT. 

Study CASSIOPEIA14 PERSEUS4 GMMG-HD76 ISKIA15 

Phase III III III III 

Treatment 
Dara-VTd (4), ASCT,  

Dara-VTd (2) 

Dara-VRd (4), ASCT,  

Dara-VRd (2) 
Isa-VRd (3), ASCT 

Isa-KRd (4), ASCT,  

Isa-KRd (4) 

Maintenance treatment Daratumumab vs observation 

DR in Dara-VRd arm for 2 

years than DR or R according 

to MRD; R in VRd arm 

Isa-R vs R  

Light consolidation with Isa-

KRd (12) in Isa-KRd arm e 

KRd (12) in KRd arm 

MRD negativity  (10-5), % 64 (post-consolidation) 57.5 (post-consolidation) 50.1 (post-induction) 77 (post-consolidation) 

Median PFS (mo) 83.7 4-yr 84.3 % 4-yr 76 % Not available 

Median follow-up (mo) 80.1 47.5 48 20 

Since several meta-analyses, MRD status has 

emerged as a significant prognostic factor for PFS and 

OS16,17,18,19 in April 2024; the FDA accepted MRD-

negative complete response as an early endpoint 

reasonably likely to predict clinical benefit in MM to be 

used for accelerated drug approvals.20 MRD status, as 

described above, could be used to adapt therapy, 

optimise maintenance duration after ASCT, and, notably, 

use a new therapeutic strategy when an early MRD 

negativity loss occurs. However, quadruplet combination 

did not found to significantly ameliorate the outcome of 

some high risk groups of patients, as those with 2 or more 

HRCA, showing a 3-year PFS and OS of 50% and 75% 

vs 88% and 94%, respectively, in patients with 0 

HRCA,13 or those with HRCA and high circulating 

plasma cells as reported by Bertamini et al. in PERSEUS 

trial.12 Alternative therapies would be needed for these 

patients, and one hope might come from the introduction 

of novel immunotherapies in the induction or 

maintenance therapies. Phase II MajestTEC-5 represents 

the first study to evaluate the combination of teclistamab, 

the first-in-class bispecific antibody targeting BCMA 

approved for advanced MM, to daratumumab-

lenalidomide (DR) or VRd in TE newly diagnosed MM 

patients. At the last ASH Meeting, Raab21 presented 

initial data from 3 cohorts, including 49 patients who 

received 6 induction cycles with teclistamab QW plus 

DR (10 patients, arm A), teclistamab Q4W plus DR (20 

patients, arm A1) or teclistamab Q4W plus VRd (19 

patients, arm B). All patients enrolled in arm A1 

completed induction therapy, and 100% of them 

achieved at least CR and 100% MRD negativity, which 

was maintained after cycle 6. Overall, stem cell 

mobilisation for ASCT, planned after induction therapy, 

was feasible in all patients and 65.3% developed 

cytokine release syndrome (CRS) in all grades 1-2. The 

most common grade 3-4 side effects were neutropenia 

occurring in 57% of patients and infections in 34.7% 

despite no grade 5 events being reported. In the same 

Meeting, Zamagni22 reported initial safety run-in results 
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(SRI) from the phase III EMN30/MajesTEC-4 study that 

is evaluating maintenance therapy with teclistamab plus 

lenalidomide vs teclistamab vs lenalidomide after 

induction followed by ASCT and ± consolidation in TE 

newly diagnosed MM patients. Ninety-four patients in 

SRI were enrolled in 3 cohorts at different teclistamab 

dose frequencies after the same inpatient step-up 

schedule; in 2 cohorts, teclistamb was combined with 

lenalidomide and bispecific antibody was stopped after 

13 cycles if patients obtained at least CR. The duration 

of maintenance was 2 years for all patients. Cumulative 

incidence of grade 3-4 neutropenia at 6 months was 

lower with teclistamab 3 mg/kg Q4W from cycle 2, and 

grade 3-4 infections occurred in nearly 30% of patients, 

although only 5.3% of patients discontinued treatment 

due to adverse events. Regarding efficacy, in cohort 1 (in 

which patients received teclistamab 1.5 mg/kg for QW 2 

cycles, 3 mg/kg Q2W for 4 cycles and 3 mg/kg Q4W 

thereafter) 100% of patients achieved at least CR during 

maintenance (sCR = 90.6%), and 100% of evaluable 

patients were MRD negative at 12 months. With a 

median follow-up of 21.1 months, patients enrolled in 

this cohort had a 2-year PFS of nearly 95%, but the 

median PFS was not reached in all cohorts. Besides 

bispecific antibodies, cilta-cel, a BCMA targeting CAR-

T cell therapy approved for relapsed/refractory MM, has 

been explored as maintenance therapy post-ASCT in the 

phase II CARTITUDE-2 cohort D study,23 including TE 

patients with a response < CR after 4-8 cycles of initial 

therapy including ASCT. Patients received cilta-cel with 

lenalidomide (n=12) or without lenalidomide (n=5), and 

their median age was 54 years (37-69). Among evaluable 

patients, the MRD negativity rate, the primary goal of the 

study, was 80% at 10-5, and ORR was 94.1%, with 88.2% 

of patients obtaining sCR. As per outcome measures, 18-

month PFS and OS were 93.8% and 93.8%, respectively. 

No patients developed grade ≥ 3 CRS or immune effector 

cell-associated neurotoxicity syndrome (ICANS). 

Finally, at the EHA 2024, Du et al.24 presented the results 

of a phase I study in which HR NDMM patients received 

an autologous BCMA and CD19 dual-targeting CAR-T 

therapy developed using the novel FasTCAR-T platform 

allowing to reduce manufacturing time significantly. 

Twenty-two patients received 2 cycles with VRd as 

induction, followed by a single CAR-T cell infusion at 3 

different doses after a standard lymphodepletion. Overall, 

100% of patients achieved ORR (95% sCR) and 100% 

MRD negativity at 10-6 with a favourable safety profile.  

 

Transplant, not eligible patients. Triplet daratumumab, 

lenalidomide and dexamethasone (DRd) has become one 

of the most used initial therapy in transplant not eligible 

patients (TNE) after the global phase III MAIA study25 

demonstrated a significantly improved PFS with 

daratumumab, lenalidomide, dexamethasone (DRd) 

compared to lenalidomide plus dexamethasone (Rd). At 

the EHA Meeting, the final survival analysis of the 

MAIA study showed a 33% reduction in the risk of death 

with DRd vs Rd, with median OS being 90.3 months vs 

64.1 months in the DRd and Rd arm, respectively, after 

a median follow-up of 89.3 months.26 Survival benefit 

with daratumumab regimen was documented across all 

subgroups considered, and median OS was 79.6 months 

in patients younger than 75 years and 54.8 months in 

older ones. Although triplet therapy is the current 

standard in TNE patients, several studies also evaluated 

quadruplets in this setting. In the international phase III 

CEPHEUS trial, whose results have been reported at the 

IMS Meeting,27 TNE patients were randomised to 

receive 8 cycles of VRd or Dara-VRd followed by Rd or 

DRd, respectively, until progression or unacceptable 

toxicity. The primary endpoint of the study was the MRD 

negativity rate, which is defined as the proportion of 

patients achieving both MRD negativity and ≥ CR. 

Treatment arms were well balanced, and the median age 

of patients treated with Dara-VRd was 70 years; 88% of 

them had ECOG PS 0-1 and 12.7% high risk 

cytogenetics. Adding daratumumab to VRd significantly 

increased the depth and duration of response since the 

overall MRD negativity rate (10-5) was 60.9% in patients 

receiving Dara-VRd vs 39.4% in those receiving VRd 

(OR = 2.37, p<0.0001). The sustained MRD negativity 

rate was almost double with Dara-VRd vs VRd at all 

prespecified time points at both 10-5 and 10-6 levels and 

more than 85% of patients obtaining MRD negativity at 

10-6 was alive and progression-free at 54 months.28 

Median PFS was not reached vs 52.6 months, 

respectively, after a median follow-up of 58.7 months, 

with a 43% reduction in the risk of disease progression 

or death in the Dara-VRd arm. Unfortunately, the trial 

was conducted during the COVID-19 pandemia, and this 

infection caused the death of 6.1% and 3.1% of patients 

enrolled in the Dara-VRd and VRd arm, respectively. 

Therefore, although no significant differences in terms of 

OS were reported, OS trended favourably for Dara-VRd 

when censored for COVID-19 deaths (HR = 0.69).27 

Quadruplet Isa-VRd has been compared with triplets in 

phase III BENEFIT and IMROZ trials, presented at the 

last ASCO and ASH Meetings. In the first study by the 

IFM group,29,30 NTE patients aged 65-79 years with 

ECOG PS ≤ 2 were randomly assigned to receive Isa-

VRd (weekly bortezomib) for 12 cycles followed by 6 

cycles with Isa-VR and Isa-R as maintenance vs 12 

cycles of Isa-Rd followed by Isa-R maintenance. The 

primary endpoint (MRD negativity at 10-5 level by NGS 

at 18 months from randomisation) was met since it was 

53% vs 26% in Isa-VRd and VRd arm, respectively (OR 

= 3.16, p<0.0001). After a median follow-up of 23.5 

months, 2-year PFS and OS were 85.2% and 91.1% for 

Isa-VRd and 80% and 91.5% for Isa-Rd, respectively. 

The most common any-grade side effects were 

neutropenia occurring in 57% of patients in Isa-VRd vs 
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61% in Isa-Rd arm, diarrhoea occurring in 49% vs 48%, 

infections in 45% vs 36%, peripheral neuropathy in 52% 

vs 28%, respectively. The global IMROZ trial31 enrolled 

446 patients aged ≤ 80 years who received 4 Isa-VRd 

cycles followed by Isa-Rd until progression or 4 VRd 

cycles followed by Rd. Median PFS, the primary 

endpoint, was significantly longer with Isa-VRd than 

with VRd (not reached vs 54.4 months, HR = 0.60, p< 

0.001) with a 5-year PFS of 63.2% vs 45.2%, 

respectively, after a median follow-up of 59.7 months. 

At least CR was achieved by 74.7% of patients treated 

with Isa-VRd vs 64.1% with VRd (p=0.01), and a 

sustained MRD negativity rate (≥ 12 months) was 46.8% 

vs 24.3%, respectively (OR = 2.73), and it was 2-to 3-

fold higher with quadruplet at all considered time-

points32. However, despite a significant efficacy, the 

toxicity of the Isa-VRd regimen was not negligible since 

44% of patients developed grade ≥ 3 infections, mainly 

pneumonia (20%) and 11% of patients died from 

infectious complications.31 Although in all phase III 

above-mentioned trials, the control arm is not DRd, the 

study suggests that quadruplet combinations containing 

anti-CD38 mAbs could become a standard therapy also 

in NTE patients since they seem to induce long-lasting 

responses.  

Based on the high rate of serious side effects as grade 

≥ 3 neutropenia (57.7% vs 45.4%), infections (41.7% vs 

31.6%) and pneumonia (19.6% vs 10.2%) reported with 

Dara-Rd in the MAIA trial,33 the IFM group34 reported 

results from the phase III IFM2017-03 clinical study 

comparing daratumumab plus lenalidomide (DR) vs Rd, 

both continuously administered, with the aim to evaluate 

efficacy and safety of a dexamethasone-sparing regimen 

in frail aged ≥ 65 years patients. Frail patients were 

defined as those with a simplified frailty scale ≥ 2.35 

After a median follow-up of 46.3 months, median PFS 

was significantly longer in the DR arm vs Rd arm 

(median 53.4 months vs 22.5 months) with a 49% 

reduction in the risk of progression or death in patients 

receiving DR (HR = 0.51, p<0.0001). PFS benefit with 

DR vs Rd was consistent across all considered subgroups, 

notably in patients older than 80 years or those with a 

frailty score of 4/5. The rate of treatment 

discontinuations due to side effects was 30% in patients 

receiving DR and 34% in those treated with Rd, and 

although grade ≥ 3 neutropenia occurred in 55% and 

24% of patients, respectively, no increased incidence of 

≥ grade 3 infections (19% vs 21%, respectively) were 

documented in the DR arm. Median OS was not reached 

in the DR group vs median 47.2 months in the Rd patients 

(HR=0.52, p=0.0001).  

In newly diagnosed NTE patients, phase I 

DREAMM-9 study evaluated a triplet VRd regimen 

combined with belantamab mandolin, the first BCMA-

directed antibody-drug conjugate (ADC) to have been 

approved for relapsed/refractory multiple myeloma 

(RRMM).36 The study, whose primary endpoint was 

safety, enrolled 108 patients in 8 cohorts differing in 

Belamaf doses and schedules, and all patients received 

ADC combined with VRd for 8 cycles, followed by 

Belamaf plus Rd thereafter. The most frequent non-

ocular grade ≥ 3 side effects were thrombocytopenia 

(30%), neutropenia (26%) and COVID-pneumonia 

(19%), whereas grade ≥ 3 ocular events occurred in 55% 

of patients, being lower in cohorts with longer dosing 

intervals. Overall ORR ranged from 71% to 100%, and 

MRD negativity rate from 50% to 100% in patients 

treated with a starting dose of 1 mg/kg and 1.9 mg/kg, 

respectively. Phase III DREAMM-10 trial 

(NCT06679101) will compare Belamaf plus Rd vs DRd 

in NTE patients. In Table 2, we summarised the results 

of the most recent regimens for not eligible newly 

diagnosed MM patients. 

 

Table 2. Results in main regimens for patients not eligible for ASCT. 

Study MAIA25 CEPHEUS27 BENEFIT30 IMROZ31 

Phase III III III III 

Treatment Dara-R continuously Dara-VRd continuously 
Isa-VRd (12), Isa-VR (6),  

Isa-R until progression 

Isa-VRd (4),  

Isa-Rd continuously 

MRD negativity  (10-5), % 24 (any time) 60.9 (any time) 53 (at 18 months) 58.1 (any time) 

Median PFS (mo) 60-month 52.5 % 54-month 68.1 % Not available 60-month 63.2 % 

Median follow-up (mo) 56.2 58.7 23.5 59.7 

 

News in Relapsed/Refractory MM Patients. 

Bispecific antibodies. Recently, the approval of new 

immunotherapies such as bispecific antibodies and 

CAR-T cell therapies cells have represented a turning 

point for heavily pretreated patients, exposed to triple 

classes as proteasome inhibitors (PIs), 

immunomodulatory agents (IMiDs) and anti-CD38 

monoclonal antibodies (mAbs). Therefore, in 2024, the 

topics of the various international conferences have just 

reported new data or updated results obtained with these 

new therapeutic strategies. As mentioned above, 

teclistamab represents the first BCMAxCD3 bispecific 

antibody approved for triple-class exposed MM and at 

ASH 2024, D'Souza et al. presented results of the 

combination teclistamab, daratumumab and 

pomalidomide from the MajesTEC-2 Cohort A and 

TRIMM-2 studies.37 The first study enrolled patients 

who had received 1-3 prior lines of therapy (n=17), while 
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the latter included patients treated with at least 3 prior 

lines of therapy (n=10). Regarding the safety of the 

combination, the key objective of the study was that no 

patients developed grade ≥ 3 CRS, and 77.8% and 22.2% 

of patients had grade ≥ 3 neutropenia and lymphopenia, 

respectively. Sixty-three per cent of patients developed 

grade ≥ 3 infections, mainly consisting of pneumonia 

(18.5%) and COVID-19 (18.5%). Six patients (22%) 

died due to infections, but no fatal events occurred after 

the intensification of infection prophylaxis, including Ig 

replacement, was planned. ORR was 94% (≥ CR 64.7%) 

in less pretreated patients vs 70% (≥ CR 50%) in those 

more heavily pretreated, and 2-year PFS was 59.8% and 

46.7%, respectively. Notably, a subgroup analysis of 

patients receiving talquetamab (targeting GPRC5D) plus 

daratumumab and pomalidomide in the TRIMM-2 study 

showed, in patients previously exposed to bispecific 

antibodies, CD8 T-cell expansion, NK recovery, CD38+ 

T-cell activation and reduction of CD38+ Tregs greater 

than those observed in patients without prior bispecific 

antibodies exposure.38  

Elranatamab, approved for triple-class exposed MM 

patients, represents another BCMA-CD3 bispecific 

antibody evaluated in triplet combination with 

carfilzomib and dexamethasone in early relapse39 in the 

Phase I MagnetisMM-20 trial. Very preliminary data 

referring to 12 patients with a median of 2 prior lines of 

therapy showed an ORR of 100%, with 75% of patients 

achieving at least CR. Data from MajesTEC-2 and 

MagnetisMM-20 studies suggest that combinations 

containing bispecific antibodies are extremely effective 

in early relapse and could become a substantial strategy 

in the future landscape of MM. 

In advanced MM, ongoing studies are exploring other 

bispecific antibodies. 

High efficacy has been found with linvoseltamab, a 

fully human BCMAxCD3 antibody, evaluated in the 

international phase I/II study whose results have been 

recently published.40 At the EHA 2024 Meeting, 

Lentzsch41 reported data of 117 patients with a median of 

5 prior lines of therapy, 82% at least triple-refractory, 

who were treated with a 200 mg dose administered 

weekly through week 14 and then every other week. 

Patients achieving at least a VGPR with a minimum of 

24 weeks of treatment transitioned to one administration 

every 4 weeks until progression. ORR was 71%, with 

49.6% of patients achieving at least CR, and the MRD 

negativity rate was 90.5% among evaluable patients with 

a response ≥ CR. After a median follow-up of 14.3 

months, estimated 1-year PFS and OS were 70% and 

75.3%, respectively. High response rates were 

documented in subgroups of patients difficult to treat as 

those with HR cytogenetics (ORR = 67.4%), 

extramedullary plasmacytomas (ORR = 52.6%) and 

penta-refractory patients (ORR = 66.7%). The safety 

profile was similar to that of other bispecific antibodies, 

and grade ≥ 3 infections occurred in 34% of patients, 

although their frequency and severity decreased over 

time and was 4%-8% between 6 and 15 months. Results 

of another BCMA-CD3 bispecific antibody (ABBV-383, 

Etentamig) characterised by 2 high-affinity BCMA-

binding domains, a low-affinity CD3-binding domain to 

reduce CRS incidence and an extended half-life allowing 

for every 4 weeks dosing have been presented at the same 

conference.42 Overall, 220 patients who had received ≥ 3 

prior lines of therapy (median 4 lines, 100% triple-class 

exposed) were treated with ABBV-383 and the dose of 

60 mg every 4 weeks, administered to 21 patients, was 

found to be associated with better efficacy and lower side 

effects. No patients developed grade ≥ 3 CRS or ICANS, 

grade ≥ 3 neutropenia and infections occurred in 29% 

and 19% of patients, respectively. ORR was 65%, 55% 

of patients obtained at least VGPR and 1-year PFS was 

54.8%. In the phase I Kilimanjaro study, Etentamig was 

explored in combination with pomalidomide, 

lenalidomide, or daratumumab. Promising data of 

ABBV-383 plus daratumumab and dexamethasone have 

been reported at the last ASH Meeting.43 Eighty-six 

patients with a median of 4 prior lines of therapy, 70% 

refractory to anti-CD38 mAbs, received this combination, 

and ORR was 83% at 40-60 mg dose levels with no 

increase in toxicities compared to etentamig 

monotherapy. Finally, ISB 2001, a tri-specific antibody 

targeting BCMAxCD38xCD3, proved to be very active 

in heavily pretreated patients since, in a phase I dose-

escalation study, ORR was 83% overall, 86% in anti-

CD38 refractory patients and 75% in those with prior 

bispecific antibodies and/or CAR-T cell therapy.44 

 

CAR-T cell therapies. After BCMA-directed CAR-T cell 

therapies approval, such as ide-cel and cilta-cel in highly 

pretreated MM patients, interest is increasingly focusing 

on these approaches in the early relapse setting. Leleu et 

al. reported, at EHA 2024, safety and efficacy data of 

KarMMa-2 cohort 2b, including patients who 

experienced disease progression < 18 months post first-

line therapy without ASCT and received ide-cel.45 The 

median age of 31 patients was 60 years, and a significant 

proportion of them had HR (38.7%) or ultra HR (16%) 

cytogenetics. ORR after ide-cel was 93.5%, and 71% 

obtained at least CR, the primary endpoint of the study. 

A high rate of MRD negativity was observed, 75% in 

patients with ≥ CR. After a median follow-up of 30.1 

months, 2-year PFS and OS were 63.3% and 78.9%, 

respectively, with no patients developing grade ≥ 3 CRS 

or neurotoxicity and more severe infections occurring in 

19% of patients. Very high MRD negativity rates were 

also obtained with cilta-cel in patients who had received 

1-3 prior lines of therapy in the phase III CARTITUDE-

4 trial, showing that, after a median follow-up of 33.6 

months, patients treated with cilta-cel had a significantly 

improved PFS (HR=0.29, p<0.0001) and OS (HR=0.55, 
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p=0.0009) vs standard of care.46 Among evaluable 

patients, 69% achieved MRD negativity at 10-5 by day 56, 

and this rate increased to 86% after 6 months of cilta-cel 

infusion. The benefit was observed across subgroups, 

and remarkably, the odds ratio for MRD negativity in 

patients refractory to anti-CD38 mAbs and IMiDs treated 

with cilta-cel was 13.23. Moreover, in 51.7% vs 9.7% of 

patients in ≥ CR receiving cilta-cel and standard therapy, 

respectively, MRD negativity was sustained (≥12 

months), translating in higher rates of PFS (93.2%) and 

OS (97.3%) at 30 months in patients treated with CAR-

T cells (vs 46.8% and 64.6%, respectively, in patients 

receiving standard therapy).47 Recently, cilta-cel has 

been approved by FDA and EMA for the treatment of 

adult patients with RRMM who have received one or 

more prior lines of therapy, including an IMiD and a PI, 

and who are refractory to lenalidomide. As well as for 

bispecific antibodies, results from trials demonstrated 

that the infusion of CAR-T cells in early relapse, when 

the burden of disease is lower and refractoriness is 

limited, improves efficacy with a manageable toxicity 

profile. 

Anito-cel is another BCMA-targeting CAR-T cell 

therapy with a synthetic novel D-domain binder that was 

evaluated in a phase I study,48,49 including 38 patients 

with a median of 4 prior lines of therapy. Sixty-eight 

percent of patients had high risk prognostic features, 

100% were triple refractory and 68% penta-refractory. 

At least CR was achieved by 79% of patients, and after a 

median follow-up of 38.1 months, median PFS was 30.2 

months, and median OS was not achieved. It is worth 

mentioning that this approach was found to be very 

effective in all risk subgroups, including extramedullary 

disease. The ongoing phase 2 iMMagine-1 trial48 is a 

registrational study of anito-cel enrolling patients after ≥ 

3 lines of therapy, whose preliminary results were 

presented at the 2024 ASH Meeting. After a median 

follow-up of 9.5 months, among evaluable patients, ORR 

was 97% and sCR/CR 62% with a safety manageable 

profile since only one of 98 patients developed grade 3 

ICANS and grade ≥ 3 infections occurred in 10% of 

patients. In addition to BCMA, GPRC5D was also 

explored as a target for CAR-T cell therapy, and Arlo-cel 

was evaluated in a dose-escalation phase I study 

enrolling 86 patients with a median of 5 prior lines of 

therapy and 49% previously treated with anti-BCMA 

therapy.50 Safety findings, the primary endpoint, showed 

grade ≥ 3 CRS and ICANS in 4% and 2% of patients, 

respectively; no grade skin, nail, oral events occurred and 

low grade on-target/off-tumour side effects resolved 

without intervention in 79% of cases; ≥ grade 3 

infections developed in 19% of patients. Overall, ORR 

was 87%, and the median PFS was 18.3 months.  

 

Belantaman Mafodotin. Belantamab Mafodotin 

(Belamaf) is the first in class ADC targeting BCMA; it, 

after internalisation into the plasma cell, undergoes a 

process of proteolytic cleavage, releasing Mafodotin 

with disruption of microtubular cell network leading to 

cell cycle arrest and apoptosis.51 In the plenary session of 

the ASCO 2024 meeting, Mateos52,53 reported results of 

the global phase III DREAMM-7 trial in which patients 

with ≥ 1 prior line of therapy were randomised to 

Belamaf plus bortezomib and dexamethasone (BVd) or 

daratumumab, bortezomib, dexamethasone (DVd). Very 

few patients had previously received daratumumab, and 

33% vs 35% were lenalidomide-refractory in the BVd 

and DVd arm, respectively. The study met the primary 

endpoint since the median PFS was 36.6 months vs 13.4 

months, respectively (HR=0.41, p<0.001). An update of 

the DREAMM-7 study was displayed at the ASH 2024,54 

and after a median follow-up of 39.4 months, the benefit 

with BVd was maintained after subsequent therapies 

with an HR of 0.59. Moreover, BVd was found to 

improve OS with modelling significantly predicting a 

median OS of 84 months with BVd vs 51 with DVd 

(HR=0.58, p=0.00023). Response rates with BVd were 

higher than with DVd (ORR 83.1% vs 71.3%, 

respectively), and patients with ≥ CR and MRD 

negativity were 25.1% vs 10.4%, respectively 

(p<0.00001). Blurred vision, the most frequent ocular 

event in the BVd arm, occurred in 68% of patients (≥ 

grade 3 = 24%) but resolved in all patients and 

discontinuation of therapy due to ocular toxicity was 

10%. Again in patients who had received at least one 

prior therapy, belamaf in combination with 

pomalidomide and dexamethasone (BPd) significantly 

prolonged PFS vs pomalidomide, bortezomib, 

dexamethasone (PVd)55,56 (median not reached vs 12.7 

months after a median follow-up of 21.8 months; 

HR=0.52; p<0.001) in the DREAMM-8 trial. However, 

if compared with the DREAMM-7 MM population, 

patients enrolled in the DREAMM-8 study showed 

greater refractoriness since 81% vs 76% in the BPd and 

PVd arm were lenalidomide refractory, respectively, and 

23% vs 24% were anti-CD38 refractory. At least CR was 

achieved by 40% of patients in the BPd arm and 16% in 

the PVd group, and the MRD negativity rate among 

patients with ≥ CR was 25% vs 5%, respectively. Grade 

≥ 3 ocular events occurred in 43% of patients, but they 

improved or resolved in 92% and 84% of them, 

respectively. Therefore, triplets BVd and BPd could aim 

at becoming a new standard therapy in early relapse and 

beyond.  

Another agent that was found to exert a potent 

antimyeloma activity is Mezigdomide, an oral cereblon 

E3 ligase modulatory drug (CELMoD) that, in the phase 

I/II CC-92480-MM-002, was evaluated in combination 

with bortezomib and dexamethasone in the dose-

escalation cohort A (2-4 prior lines of therapy, 82.1% 

lenalidomide-refractory) and dose-expansion cohort D 

(1-3 prior lines of therapy, 63.3% lenalidomide-
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refractory) or in combination with carfilzomib and 

dexamethasone in the dose-escalation cohort C (2-4 prior 

lines of therapy, 77.8% lenalidomide-refractory). 

Updated results of this trial were reported at the ASH 

2024.57 ORR was at least 75% across all cohorts, and 

median PFS was 17.5 months in patients with fewer prior 

lines of therapy (cohort D) versus 12.3 and 13.5 months 

in cohorts A and C, respectively. Neutropenia and 

infections resulted to be the most common ≥ grade 3 side 

effects. In the same meeting, Costa58 reported data from 

a phase I/II study with all-oral triplets, including 

Mezigdomide in combination with dexamethasone and 

novel targeted therapies as tazemetostat (EZH2 

inhibitor), BMS-986158 (BET inhibitor) and trametinib 

(MEK inhibitor). Overall, 56 patients with a median of 5 

prior lines of therapy were enrolled, 82% were triple-

class refractory, and 57% had received T-cell-redirecting 

therapy. The highest activity was documented with 

mezigdomide combined with trametinib, with an ORR of 

75% and a median PFS of 8.7 months. 

 

News on Supportive Care in the Era of Novel 

Immunotherapies. The introduction of bispecific 

antibodies and CAR-T cell therapies into clinical 

practice brought out new toxicities such as CRS and 

ICANS but also led to assaying strategies for preventing 

or mitigating these adverse events. At the ASH 2024, 

Kowalski59 presented data from a single US real-world 

study, including 72 patients who received prophylactic 

tocilizumab prior to bispecific antibodies (teclistamab, 

elranatamab and talquetamab) administered outside the 

context of a clinical trial. The median age was 67 years; 

86% of patients were triple-class refractory and 26% 

were penta-drug refractory. Overall, CRS occurred in 

14% of patients, and it was grade 1 in 12.5% and grade 

2 in 1.5% of them, whereas ICANS developed in 8% of 

patients, being grade 3 in 3% of them. Although 

prospective randomised trials are needed to confirm 

these findings, this study shows that tocilizumab can be 

effective as a preventive measure without impacting 

response, which was 66%. Another explored approach to 

improve the tolerability of bispecific antibodies has been 

the administration of less frequent dosing.60 Among 86 

patients treated with teclistamab at Memorial Sloan 

Kettering Cancer Center, 32 patients transitioned from 

QW dosing to Q2W dosing after a median of 3.3 months 

from teclistamab initiation and main reasons for 

changing schedules were achievement of at least PR 

and/or safety management. The median age of this group 

was 70 years, 34% had extramedullary disease, a median 

number of prior lines of therapy was 6 and 31% of 

patients had previously received BCMA therapy. ORR 

was 94%, and after a median follow-up of 6.4 months 

since the switch, the 6-month PFS was 90%.  

Infections represent a common complication in 

patients who are treated with novel immunotherapies, 

and the risk of infection ranges from 3.5 to 10.7 per 100 

patients per month in patients receiving bispecific 

antibodies. Notably, comparing infection rates between 

the first 8 months and the subsequent 8 months, no 

significant differences were found.61 Considering that 

profound hypogammaglobulinemia is universal in 

patients who respond to bispecific antibodies, a multi-

institutional study evaluated the effect of intravenous 

immunoglobulin supplementation (IVIG) on infectious 

complications in patients with RRMM treated with 

teclistamab or other BCMA directed bispecific therapy.62 

Among patients treated with at least one dose of 

bispecific antibodies, 92 received IVIG primary 

prophylaxis, and 133 did not. Primary IVIG prophylaxis 

was associated with a significantly better outcome in any 

grade (median 7.7 months vs 3 months, p=0.021) and ≥ 

grade 3 (14 months vs 7.5 months, p=0.022) infection-

free survival if compared with no prophylaxis. Moreover, 

multivariate analysis selected baseline lymphopenia, 

prior infection, and more prior lines of therapy as factors 

affecting all grade and ≥ grade 3 infections.  

In a multicenter observational study, Rejeski et al. 

explored the association between pre-apheresis risk 

factors and survival in patients with RRMM receiving 

BCMA CAR-T cell therapy.63 Among 530 patients with 

a median age of 65 years and a median of 5 prior lines of 

therapy, 184 were treated with cilta-cel and 346 with ide-

cel. Based on the CAR-HEMATOTOX (HT) score,64 

6.6 % of patients shifted from high risk pre-apheresis to 

low-risk pre-lymphodepletion, whereas in 7.4% of 

patients, the shift was from low to high risk. Patients with 

high risk HT (score ≥ 3) pre-apheresis had a significantly 

higher rate of ≥ grade 3 early (25% vs 8% in low-risk, 

p<0.001) and late cytopenias (21% vs 7%, p<0.001); a 

higher rate of severe infections (27% vs 14%, p=0.007); 

more frequent ICU admission (12% vs 6%, p=0.05) and 

longer hospitalisation (15 days vs 12 days, p=0.009). 

After a median follow-up of 12.4 months, 1-year PFS 

(29% vs 63%, p<0.0001) and OS (49% vs 83%, 

p<0.0001) were significantly inferior in high HT risk 

score pre-apheresis patients. Multivariate analysis was 

selected as factors independently associated with PFS, a 

high HT pre-apheresis score, prior anti-BCMA therapy, 

and a history of extramedullary disease and penta-

refractoriness. The PFS was 15% at one year in patients 

with at least 3 risk factors. 

This model could help to select better patients who 

likely benefit from CAR-T cell therapies and could be 

used to explore strategies for mitigating toxicities.  

 

Conclusions. In the year 2024, new quadruplet regimens, 

investigated in several global phase III trials, confirmed 

their key role in both TE and TIE for ASCT newly 

diagnosed MM patients. Combinations, including anti-

CD38 monoclonal antibodies, have been shown to 

increase the rate and improve the depth of response 
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compared to triplets, translating into a significantly 

longer PFS. It should be emphasised that all quadruplets 

such as Dara-VRd, Isa-VRd or Isa-KRd were found to be 

superior to triplets regardless of which anti-CD38 mAb 

was used in the combinations or which PI (bortezomib or 

carlfizomib) was included in the triplet. Therefore, for 

TE patients, other induction regimens, in addition to 

Dara-VTd, the current standard of therapy, at least in 

Europe, may soon be available. However, even for the 

newest and most effective quadruplet combinations, 

there is an Achilles heel represented by patients with 2 

or more HRCA or with high circulating plasma cells who 

continue to show unsatisfactory outcomes. The 

introduction of new immunotherapies in upfront therapy 

could, in the future, overcome those prognostic factors 

that currently seem to be insurmountable. Based on the 

results of phase III, CEPHEUS27 and IMROZ31 

quadruplets will likely also be the new therapies for TIE 

patients. However, considering that all these trials 

enrolled patients up to 80 years of age and that, as 

described above, toxicities, especially cytopenias and 

infections, are not all negligible with quadruplets, it will 

be necessary to identify predictive markers of response 

and toxicity as to tailor initial therapy as much as 

possible.  

MRD assessment will become a critical factor in 

clinical practice because, as studies are showing, 

sustained MRD negativity will allow discontinuing 

therapy in low-risk patients, such as those without 

HRCA, avoiding overtreatment; on the other hand, serial 

MRD assessments will allow detection early MRD 

progression likely to be treated with a preemptive 

therapy.  

In relapsed/refractory settings, many oral 

communications at the 2024 Meetings involved 

bispecific antibodies and CAR-T cell therapies. 

Regarding the former, promising data are those of 

bispecific antibodies in combination with other classes 

of agents (PIs, IMiDs and anti-CD38 mAbs) evaluated in 

early relapse. Moreover, considering that their use in 

advanced MM will be increasing, all approaches to 

reduce toxicity and risk of hospitalisation, such as 

prophylaxis with tocilizumab, less frequent dosing, or 

immunoglobulin supplementation, were particularly 

interesting. CAR-T cell therapies confirmed their 

efficacy also in functional HR patients and in those with 

early relapses, and novel products such as anito-cel seem 

to exert a potent antimyeloma activity also in very 

difficult relapses. Again, since not all relapsed/refractory 

MM patients will be able to receive bispecific antibodies 

or CAR-T cells, it will be crucial to develop risk models 

to identify patients best suited to undergo and tolerate 

these treatments. Among novel immunotherapies, it is 

necessary to mention belantamab mafodotin that, in 

combination with bortezomib and dexamethasone or 

pomalidomide and dexamethasone, could become a 

viable alternative in the future.  
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