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In patients with newly diagnosed multiple myeloma (NDMM) ineligible for autologous stem-
cell transplantation (NTE), the standard first-line therapies until the introduction of
daratumumab were bortezomib-melphalan-prednisone (VMP) and lenalidomide-
dexamethasone (Rd),! which were approved based on data from the VISTA and FIRST phase
III trials.23 To our knowledge, Real MM (NCT03829371), funded by the Italian Medicines
Agency AIFA (Independent Research program), is the first prospective, multicenter,
randomized trial comparing VMP vs. Rd in a real-life elderly population of NDMM patients.
Transplant ineligibility was defined by age =65 years or comorbidities. Patients were
stratified by frailty (International Myeloma Working Group [IMWG] Frailty Score: fit vs.
intermediate-fit vs. frail patients)* and cytogenetic risk (high risk [presence of t(4;14),
t(14;16), or del(17p)] by fluorescence in situ hybridization [FISH] vs. standard risk) and
randomized 1:1 to receive VMP (9 cycles) or continuous Rd per approved schedule. The
primary endpoint was progression-free survival (PFS); secondary endpoints included overall
response rate (ORR), overall survival (0S), progression after the next line of therapy (PFS2),
time to next treatment (TNT), quality of life (QoL), and safety. This trial was reviewed and
approved by the institutional review boards or independent ethics committees at each of the
participating centers. All patients provided written informed consent before participating in
the trial, which was conducted in accordance with the Declaration of Helsinki and Good
Clinical Practice guidelines. Following the introduction of daratumumab in first-line treatment
for NTE patients, the protocol was amended, and, as of July 2022, enrolled patients have been
randomized to receive daratumumab-VMP or daratumumab-Rd.

Between 10/01/2019 and 26/01/2022, 231 patients were randomized to receive VMP
(n=114) vs. Rd (n=117). Baseline characteristics were well balanced (Table 1). At the data cut-
off (29/5/2023), the median follow-up among surviving patients was 28.94 months (IQR
20.21-37.13), and 56% of VMP patients completed therapy, while 33.3% of Rd patients
remained on treatment, with a median duration of treatment of 16 months (IQR 5.7-32;
Figure S1).

The median PFS was 28.8 vs. 26.6 months in the VMP vs. Rd arms (HR 0.93, 95% CI 0.63-1.38,
p=0.72; Figure 1a). However, the HR changed over time (p from the Grambsch and Therneau
test =0.076): 0.64 during the first year of treatment (95% CI 0.37-1.12, p=0.12) and,
thereafter, 1.32 (95% CI 0.74-2.36, p=0.34). The prespecified subgroup analysis according to
cytogenetic risk showed a significant effect modification in terms of PFS between VMP and Rd
(interaction p=0.018), with a median PFS of 30.0 (95% CI 16.5-NR) vs. 10.4 months (95% CI
7.8-NR) in the high-risk group (HR 0.33, 95% CI 0.12-0.92) and of 22.7 (95% CI 17.7-39.4)
vs. 33.3 months (95% CI 26.1-NR) in the standard-risk group (HR 1.30, 95% CI 0.80-2.09). No
significant differences in terms of PFS were observed in other subgroups (Figure 1b).

The ORRs (71% vs. 73%, p=0.90) and the rates of very good partial response or better
(2VGPR) (49% vs. 44%, p=0.56) were similar in the two arms, with a trend toward a higher
complete response or better (2CR) in the VMP arm (13% vs. 5%, p=0.058).

The estimated 36-month OS was 83% with VMP vs. 67% with Rd (HR 0.52, 95% CI 0.29-0.93,
p=0.028; Figure 2a). This advantage was also confirmed after censoring for daratumumab use
in second line (HR 0.53, 95% CI 0.28-0.99 p=0.045). A survival advantage of VMP over Rd was
also observed in both high-risk and standard-risk subgroups, with a greater benefit in high-
risk patients (HR 0.23 vs. 0.66; Figure 2b), while frail (HR 0.41, 95% CI 0.19-0.91) and
intermediate-fit patients (HR 0.46, 95% CI 0.12-1.79) obtained a slight benefit from VMP as
compared with fit patients (HR 1.11, 95% CI 0.29-4.15; interaction p=0.45).

The estimated 36-month PFS2 was significantly better with VMP (82% vs. 63%, HR 0.52,
p=0.017; Figure S2a). Following disease progression (91 events), 67% of patients received
second-line treatment. A second subsequent therapy line including daratumumab was more
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commonly used in the VMP vs. Rd arm (60% vs. 23%; Figure S2a). TNT was similar between
the two arms (Figure S2b).

Grade (G)3-4 treatment-emergent adverse events (AEs) occurred in 42% of VMP vs. 52% of
Rd patients (Table S1). The incidence of G3-4 neutropenia was similar in the two arms (19%
vs. 25%); G3-4 thrombocytopenia occurred in 15% vs. 0% (p<0.0001); G3-4 infections in 4%
vs. 9% of patients (p=0.17), of which 2% vs. 4% were pneumonia; G3-4 peripheral
neuropathy (PNP) in 6% vs. 1% (p=0.06), while G1-2 PNP in 48% vs. 10% (p<0.001); G3-4
gastrointestinal disorders was similar in the two arms (5% vs. 4%); skin-related disorders
occurred in 1% vs. 11% (p=0.003). Serious AEs occurred in 37% vs. 47% of patients in the
VMP vs. Rd arms: cardiac failure was the most common (8%) with VMP, while SARS-CoV-2
pneumonia the most common (10%) with Rd. Treatment-emergent deaths were rare (<1% in
both arms).

Dose reductions were frequent in both arms. In the VMP arm, 66% of patients had >1 dose
reduction, mainly in bortezomib (52%). Of note, 39% switched to once-weekly bortezomib
administration before the fifth cycle. Rd patients also frequently required dose reductions of
lenalidomide (49%) and dexamethasone (47%). In both arms, more treatment
discontinuations occurred in frail (41% in the VMP vs. 67% in the Rd arm) than in
intermediate-fit (36% vs. 59%) and fit (38% vs. 63%) patients.

Although this trial showed no significant difference in PFS between the VMP (median, 28.8
months) and Rd arm (median, 26.6), the results compared favorably with those of prior
studies, likely reflecting better management over time through dose reductions, weekly
bortezomib administration, and longer treatment durations. Interestingly, the HR for PFS
changed over time, favoring VMP during the first 12 months (HR 0.64), while Rd thereafter
(HR 1.32), likely reflecting the benefit of continuous lenalidomide therapy, already confirmed
in prior trials (e.g., FIRST and MM-015).56

The aim of this study was also to identify the subgroups who would benefit most from each
combination. In high-risk patients, VMP significantly improved PFS compared with Rd (HR
0.33, interaction p=0.0018). No difference in PFS was observed in standard-risk, frail, or
renally impaired patients. These findings are consistent with previous data, as those from the
VISTA trial,” suggesting that bortezomib may overcome poor outcomes associated with high-
risk cytogenetics. At the same time, Real MM, with the support of centralized FISH testing and
patient stratification by frailty and cytogenetics, confirmed the limited benefit of lenalidomide
in high-risk patients observed in the FIRST trial.>

Although age has recently been associated with poorer PFS and OS in older patients,® no
significant interaction between age and treatment arm was observed in our trial. This is
consistent with findings from the BENEFIT trial, in which the rate of minimal residual disease
negativity was higher in the bortezomib-based arm among patients both above and below 75
years of age.?

0S was notably longer in the VMP arm, with 17 deaths after a median follow-up of 28.9
months vs. 32 in the Rd arm (HR 0.52, p=0.028). This may reflect the PFS benefit in high-risk
patients treated with VMP, lenalidomide refractoriness in the Rd arm, and differences in
salvage therapy. More patients in the VMP arm received daratumumab at relapse, potentially
improving outcomes. However, this benefit persisted after censoring for daratumumab use,
highlighting the importance of treatment sequencing.

Our analysis is the first to prospectively evaluate patients stratified by the IMWG frailty score.
Frailty impacted discontinuation rates and mortality in both arms. However, no PFS
differences emerged between the two arms in different frailty classes, while a slight OS benefit
was observed in frail patients receiving VMP.

Our data showed that real-world practice can differ from the trial schedules, with 39% of
patients in the VMP arm receiving once-weekly instead of twice-weekly bortezomib during
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the first four cycles, a strategy that has already been successfully explored with other
modified regimens, such as lenalidomide-bortezomib-dexamethasone (RVD)-lite.l® The
improved tolerability of bortezomib has also helped its integration into more intensive
regimens incorporating anti-CD38 antibodies, showing promising results in the IMROZ,
CEPHEUS, and BENEFIT trials, even in elderly pa’cients.g'll'12 Nonetheless, the optimal
schedule for bortezomib remains unclear, as it was administered twice weekly in the IMROZ
and once weekly — but for a longer duration - in the BENEFIT trial.

In our study, fixed-duration VMP led to a longer treatment-free interval, which translated into
better health-related QoL compared with continuous Rd.13

Regarding safety, both regimens exhibited known toxicity profiles.2714 As expected,
thrombocytopenia and peripheral neuropathy were more common with VMP, whereas
infections and dermatologic reactions were more common with Rd. The higher incidence of
infections observed with Rd could have been influenced by glucocorticoid use. Reduced doses
of dexamethasone, switching to prednisone, or early discontinuation could be better options
for elderly or frail patients.14

Based on our data, both VMP and Rd remain effective and well-tolerated regimens, but VMP
proved to be a preferable option due to its advantages in terms of PFS (particularly in patients
with high cytogenetic risk) and OS. This real-world, prospective evidence may help guide
frontline choices, particularly in settings where access to daratumumab is limited or in
patients who are ineligible for more intensive approaches.

Enrollment in the daratumumab-VMP and daratumumab-Rd arms is ongoing, and their future
comparison will further clarify the role of daratumumab in these combinations.
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Table

Table 1. Baseline patient characteristics in the intention-to-treat population

VMP arm Rd arm
(n=114) (n=117)
Median age, years (range) 76.5 (66-91) 76 (67-86)
Age category, years (%)
<75 48 (42) 57 (49)
75-80 41 (36) 40 (34)
>80 25 (22) 20 (17)
ISS stage, n (%)
[ 23 (20) 33 (28)
11 47 (41) 38 (32)
II 44 (39) 46 (39)
R-ISS stage, n (%)
I 17 (16) 22 (21)
11 74 (70) 66 (62)
II 15 (14) 18 (17)
Missing 8 11
ECOG PS,n (%)
0 56 (49) 44 (38)
1 41 (36) 44 (38)
2 15 (13) 17 (15)
3 2(2) 11 (9)
4 1(1)
Serum LDH>ULN, n (%) 18 (16) 17 (15)
Frailty Score, n (%)
Fit 30 (26) 27 (25)
Intermediate-fit 27 (24) 31 (26)
Frail 57 (50) 59 (50)
Creatinine clearance: ml/min, n (%)
0-30 10 (9) 11 (10)
30-50 30 (27) 25 (22)
>50 73 (65) 79 (69)
Missing 1 2
Cytogenetic profile, n (%)
Standard 82 (83) 77 (81)
High* 17 (17) 18 (19)
Missing 15 22

*Cytogenetic high risk was defined as the presence of t(4;14), t(14;16), or del(17p).

Abbreviations. VMP, bortezomib-melphalan-prednisone; Rd, lenalidomide-dexamethasone; IQR, interquartile
range; ISS, International Staging System; R-ISS, Revised International Staging System; ECOG PS, Eastern
Cooperative Oncology Group performance status. ULN, upper limit of normal; t, translocation; del, deletion.



Figures: titles and legends

Figure 1. Progression-free survival in the intention-to-treat population
la. PES
1b. PFS: subgroup analysis

Abbreviations. PFS, progression-free survival; VMP, bortezomib-melphalan-prednisone; Rd, lenalidomide-
dexamethasone; HR, hazard ratio; CI, confidence interval; p, p-value; IMWG, International Myeloma Working
Group; ECOG PS, Eastern Cooperative Oncology Group performance status; ISS, International Staging System.

Figure 2. Overall survival in the intention-to-treat population
2a. 0S
2b. 0S: subgroup analysis

Abbreviations. 0S, overall survival; Abbreviations. VMP, bortezomib-melphalan-prednisone; Rd, lenalidomide-
dexamethasone; HR, hazard ratio; CI, confidence interval; p, p-value; IMWG, International Myeloma Working
Group; ECOG PS, Eastern Cooperative Oncology Group performance status; ISS, International Staging System.
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Supplementary tables

Table S1. Treatment-emergent adverse events in the safety population

VMP arm (n=107)

Rd arm (n=112)

Grade 3-4 Grade 5 Grade 3-4 Grade 5
Hematologic, n (%) 27 (25) - 31(28) -
Anemia 6 (6) - 7 (6) -
Thrombocytopenia 16 (15) - - -
Neutropenia 20 (19) - 28 (25) -
Other 3(3) - 3(3) -
Non-hematologic, n (%) 38 (34) 1(1) 25 (23) 2(2)
Cardiac 2(2) - 3(3) -
Arrhythmia - - 2(2) -
Cardiac failure 1(1) - 1(1) -
Cardiac arrest - - - -
Other 1(1) - - -
Gastrointestinal 5(5) - 4(4) -
Constipation 4(4) - 1(1) -
Diarrhea - - 3(3) -
Nausea 1(1) - - -
Fatigue 1(1) - 3(3) -
Worsening of general conditions - - 1(1)
Infections 4(4) - 10 (9) -
Pneumonia 1(1) - 4(4) -
Bronchitis 1(1) - 4(4) -
COVID-19 pneumonia 2(2) 1(1) 2(2) -
Sepsis 1(1) - 1(1) -
Urinary tract infection 1(1) - 1(1) -
Other = - 2(2) -
Second primary malignancies - - 1(1) 1(1)




Renal and urinary disorders 5(5) - 5(4) -
Acute kidney injury 4(4) - 3(3) -
Chronic kidney disease - - 2(2) -
Other 2(2) = - -

Nervous system disorders 10 (9) - 4(4) -
Stroke - - 1(1) -
Neuropathy 6 (6) - 1(1) -
Other 3(3) - 3(3) -

Respiratory disorders 2(2) - 1(1) -
Dyspnea 1(1) - 1(1) -
Respiratory failure 1(1) - -

Skin disorders 1(1) - 12 (11) -
Rash 1(1) - 12 (11) -
Other - - 1(1) -

Thromboembolism 1(1) - 2(2) -
DVT 1(1) - - -
Pulmonary embolism - - 2(2) -

Abbreviations. VMP, bortezomib-melphalan-prednisone; Rd, lenalidomide-dexamethasone; DVT, deep vein thrombosis.



Supplementary figures

Figure S1. Trial profile

Patients assessed for eligibility
(N=250)
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Figure S2. Progression-free survival on the subsequent line of therapy (PFS2) and time to next
treatment (TNT) in the intention-to-treat population
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Abbreviations. PFS2, progression-free survival on the subsequent line of therapy; TNT, time to next treatment; VMP, bortezomib-
melphalan-prednisone; Rd, lenalidomide-dexamethasone.



