
Frontiers in Hematology

OPEN ACCESS

EDITED BY

Attaya Suvannasankha,
Indiana University, United States

REVIEWED BY

Francesca Fazio,
Sapienza University of Rome, Italy
Samo Zver,
University Medical Centre Ljubljana, Slovenia
Christopher Strouse,
The University of Iowa, United States

*CORRESPONDENCE

Amalia Domingo-González
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Blanchard M-J and Askari E (2024) Real-life
experience with first-line treatment with
daratumumab, bortezomib, melphalan, and
prednisone in patients with newly diagnosed
multiple myeloma ineligible for autologous
stem-cell transplantation.
Front. Hematol. 3:1438233.
doi: 10.3389/frhem.2024.1438233

COPYRIGHT

© 2024 Domingo-González,
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Real-life experience with
first-line treatment with
daratumumab, bortezomib,
melphalan, and prednisone
in patients with newly
diagnosed multiple myeloma
ineligible for autologous
stem-cell transplantation
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Introduction: The regimen with daratumumab, bortezomib, melphalan, and

prednisone (D-VMP) is one of the recommended treatments for newly

diagnosed multiple myeloma (NDMM) non-transplant eligible due to the

results described in the ALCYONE trial. However, real-life outcomes with this

regimen are limited. This study assesses the real-life effectiveness and safety of

this regimen.

Methods: We retrospectively analyzed the data on efficacy, safety, and survival

parameters of D-VMP regimen in 112 patients with NDMM not eligible for

autologous stem-cell transplantation with attention to the effect of age, R2-

ISS, high-risk cytogenetic abnormalities (CA), and depth of response.

Results: Patients aged ≥75 years constituted 70% of our cohort. Fifty-two

percent had R2-ISS 3-4, and 60% had high-risk CA. Twenty-three percent of

patients would have been excluded from the ALCYONE trial. After a median

follow-up of 31.4 months, all patients had completed induction, with a median

number of cycles of 9 (IQR 6-9). The overall response rate was 95%, and 72%
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achieved very good partial response (VGPR) or better. The median progression-

free survival (PFS) was 41.5 (95% CI, 34.3 to NE), and the median overall survival

(OS) was not reached. The most frequent adverse event (AE) was neuropathy

(27%), followed by gastrointestinal symptoms (13%) and hematological AE (10%).

Age did not negatively impact survival outcomes. Patients with ≥2 high-risk CA or

those who achieved <VGPR had a worse OS (p= 0.026 and p= 0.030). After

performing multivariate analysis, we didn’t find statistically significant prognostic

factors for PFS or OS.

Discussion: In real-life practice, the D-VMP combination showed a similar

efficacy and safety profile to those reported in the ALCYONE and OCTANS trials.
KEYWORDS

newly diagnosed multiple myeloma, non-transplant candidates, daratumumab,
bortezomib, melphalan and prednisone, real-life, DVMP, first-line treatment
Introduction

Multiple myeloma (MM) is a malignant hematological disease

characterized by a clonal proliferation of plasma cells, causing bone

lesions, renal failure, anemia, and hypercalcemia. MM accounts for

∼10% of all hematologic cancers and mainly affects elderly people

(median age at diagnosis 70 years) (1). The treatment paradigm for

MM has been considerably evolved over the last decades, and

substantial improvement in outcomes has been reported (2).

Although patients over 65-70 years old usually do not benefit

from autologous stem-cell transplantation (ASCT) due to

increased morbimortality (3, 4), the growing improvement in life

expectancy and the amelioration in the fragility of older patients,

has led to more and more of them benefiting from treatment (5, 6).

However, the impact of therapy has been less notable in this group

of patients, especially in those older than 75 years old (7). Currently,

induction therapy with a multi-agents combination followed by

continuous therapy has become a standard of care for newly

diagnosed MM (NDMM), with several phase 3 trials showing

superior survival benefits using triplet or quadruplet induction

regimens (8, 9, 10, 11, 12). ALCYONE clinical trial demonstrated

the benefit of adding daratumumab to the previous standard

regimen of bortezomib, melphalan, and prednisone (VMP) and

proved to be an effective and safe treatment for patients with

NDMM ineligible for ASCT (13). These findings were later

confirmed by the primary analysis of the phase 3 OCTANS trial

(12). Currently, this regimen is one of the recommended treatments

for NDMM non-transplant candidates along with others such as

bortezomib, lenalidomide, dexamethasone (VRD) and

daratumumab, lenalidomide, dexamethasone (DRD) (3, 14).

However, effectiveness, tolerability, and adherence to novel

regimens in day-to-day clinical practice often differ from the data

described in clinical trials (15, 16, 17, 18). Herein, we report the

real-world data of the effectiveness and safety profile of
02
Daratumumab-VMP (DVMP) therapy in NDMM non-ASCT

candidates from 11 centers in Spain, in hopes of providing

additional data to help therapeutic decision-making. To the best

of our knowledge, this is the first study addressing this regimen in

real life.
Patients and methods

This is a multi-centric, retrospective, and observational study. It

included 112 adults with NDMM ineligible for ASCT who received

first-line treatment with D-VMP. They were identified through the

hospital pharmacy registry. Patients were treated at 11 different

medical centers from the Spanish Myeloma Group from June 2019

to February 2024. For inclusion in the study, patients had to be

diagnosed with MM by the 2014 criteria of the International

Myeloma Working Group (IMWG) (1) and to receive at least > 1

dose of treatment. The records including demographics, disease

characteristics, treatment response, treatment duration, adverse

events (AE), and survival outcome were retrieved and analyzed

from each hospital’s medical records. High-risk cytogenetic

abnormalities (CA) were detected locally by fluorescence in situ

hybridization (FISH) or metaphase cytogenetics and included del

(17p), t(4;14), t(14;16), gain/amp(1q), or del(1p). The minimum

percentage of cells to count as high-risk cytogenetic was 20%. The

primary endpoint was progression-free survival (PFS). The secondary

endpoints were overall response rate (ORR), very good partial

response (VGPR) rate, complete response (CR) rate, negative status

for measurable residual disease (MRD), time to response, disease

progression on next-line treatment (PFS2), overall survival (OS), and

safety. PFS was defined as the time interval from the start of treatment

to either disease progression or death. PFS2 was defined as the time

interval from the start of treatment to disease progression on next-

line treatment or death. OS was defined as the time from the start of
frontiersin.org
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treatment to the date of death, or to the date of censoring at the last

time the subject was known to be alive. Response and progression

were assessed by the investigators according to the 2016 consensus

criteria of the International Myeloma Working Group (19), but due

to the advanced age of our cohort and the retrospective nature of the

study bone marrow aspiration was not required to confirm a CR.

Complete response was considered when negative immunofixation

on the serum and urine and the disappearance of any soft tissue

plasmacytomas were obtained. The overall response rate included

partial response or better. Disease assessments were done at the end

of each cycle. Minimal residual disease (MRD) in bone marrow was

assessed using flow cytometry at a minimum threshold of 1 tumor

cell per 104 white cells. Minimal residual disease negativity by

imaging was defined as the disappearance of every area of

increased tracer uptake found at baseline or a preceding PET/CT

or a decrease to less mediastinal blood pool SUV or a decrease to less

than surrounding normal tissue (19). The severity of adverse events

was evaluated according to version 5.0 of the National Cancer

Institute’s (NCI) Common Terminology Criteria for Adverse

Events (CTCAE) and dose adjustments were performed according

to manufacturer’s guidelines. Dose adjustments consisted of dose

reduction and temporary drug interruptions. The frailty status was

defined by investigator criteria in each center.
Statistical analysis

Statistical analysis was conducted using R version 4.3.1 (R: A

Language and Environment for Statistical Computing. R Foundation

for Statistical Computing, Vienna, Austria). Descriptive statistics were

used to describe baseline characteristics, response, and AE data. The

Wilcoxon signed-rank test was used to compare median values with a

reference value. The Z test for a proportion was used to compare a

proportion with a reference value. The Chi-square test was used to

compare two frequency distributions. Survival curves were estimated

using the Kaplan-Meier method and were compared with the log-rank

test. Regression models were carried out to estimate the hazard ratio

and its 95% confidence interval. Significance was set at a two-sided

value of P <0.05. The study was approved by the institutional ethics

committee (CEIm-FJD) and conducted by the 1964 Helsinki

Declaration and its later amendments (EO058-24_FJD).
Results

Patients

The analysis includes a total of 112 patients newly diagnosed

with symptomatic MM who were not eligible for ASCT and were

treated with D-VMP as first-line from 11 different sites. Only one

patient was excluded due to < 2 doses of treatment. The patient had

moderate chronic obstructive pulmonary disease (COPD) and

suspended therapy due to a grade 3 infusion reaction to

daratumumab. Table 1 shows the patients’ baseline demographic
Frontiers in Hematology 03
TABLE 1 Demographic and clinical characteristics at diagnosis.

Total no. 112

Sex – no. (%)

Male
Female

58 (52%)
54 (48%)

Age

Median (range) – years
Distribution – no. (%)
65 – 74 years
≥75 years

77 (65-88)

34 (30%)
78 (70%)

Total no. 109

ECOG performance status – no. (%)

0-1
2
3
4

87 (80%)
14 (13%)
8 (7%)
0 (0%)

Total no. 112

Hemoglobin

Median (range) – g/dL
Distribution – no. (%)
≥10g/dL
7.5 - 10g/dL
<7.5g/dL

10.90 (5.8 – 16.2)

71 (64%)
34 (30%)
7 (6%)

Creatinine

Median (range) – mg/dL
Distribution
>2 mg/dL – no. (%)
In-hospital dialysis – no./total no. (%)

1.01 (0.4 – 9.1)

16 (14%)
8 (7%)

Corrected calcium

Median (range) – mg/dL
Distribution – no. (%)
>14 mg/dL

9.40 (7-15.9)

3 (3%)

Bone lesions – no. (%)

Focal
Lytic
Fracture

17 (15%)
44 (40%)
16 (14%)

Bone marrow plasma cells of ≥60% – no. (%) 32 (29%)

Serum free light chain ratio of ≥100 – no. (%) 52 (46%)

Plasmacytomas – no. (%)

Bone-related
Soft-tissue

18 (16%)
4 (4%)

Total no. 97

Cytogenetic abnormality – no. (%)

t (11;14)
t (4;14)
t (14;16)
del17p
gan (1q)
amp (1q)
del1p
>1 cytogenetic abnormality

13 (13%)
3 (3%)
3 (3%)
7 (7%)
30 (31%)
9 (9%)
6 (6%)
12 (12%)
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and clinical characteristics. The median age at diagnosis was 77

years old (range, 65-88). Seventy-eight patients (70%) were older

than 74 years. Eighty-seven out of 112 (78%) patients had their

fragility assessed before treatment. Sixty percent were considered fit

according to the investigator assessment, 26% intermediate-fit, and

14% frail. Ninety-five percent of patients were not eligible for ASCT

due to age ≥70 years, and 5% due to age ≥65 years and

comorbidities. Eight patients (7%) had an Eastern Cooperative

Oncology Group (ECOG) performance status of ≥3 at diagnosis,

seven patients (6%) had anemia <7.5 g/dL, sixteen patients (14%)

had a creatinine level >2 mg/dL, eight (7%) required in-hospital

dialysis, and three (3%) had hypercalcemia >14 mg/dL. Regarding

the type of imaging test at diagnosis, 62% of patients underwent

PET-CT, 15% CT scan, 21% magnetic resonance, and 2% X-rays. In

69% of cases, the image test showed bone involvement. Sixty

percent of patients had a high-risk CA, 13% had a high-risk CA

included in R-ISS, and 12% had more than one high-risk CA. Seven

percent of patients initiated treatment because of bone marrow

plasma cells of ≥60% or serum-free light chain ratio of ≥100 without

organ damage. Table 2 shows the prognosis index at diagnosis.
Treatment exposure, response,
and outcome

At a median follow-up of 31.4 months, all patients had completed

induction, with amedian number of cycles of 9 (IQR 6-9). Thirty-seven

patients (33%) received continuous treatment with daratumumab and

bortezomib to reach more sustained responses at the discretion of the

treating physician. During the extended phase of treatment,

bortezomib was administered biweekly throughout treatment until

disease progression or intolerance. The ORR was 95% and 72% of

patients achieved ≥VGPR, 23%VGPR, and 49% CR. The median time

to any type of response was 1.1 months (IQR 0.7-1.6) and the median

time to best response was 7 months (IQR 3.2-14.9). Data about

response to treatment including MRD is shown in Table 3. Among

patients achieving ≥ VGPR, 50% had MRD assessment in bone
Frontiers in Hematology 04
marrow, while 58% underwent MRD evaluation by PET-CT. Of

those patients with MRD assessment in bone marrow, 59% were

MRD-negative. Among them, 13 patients (56%) were subsequently

re-evaluated, and 7 sustained MRD negativity at 6 (1), 12 (3), 18 (2),

and 30 (1) months. Twenty-eight out of 48 patients (58%) with MRD

evaluation by PET-CT were MRD-negative. In the overall population,

the median PFS was 41.5 (95% CI, 34.3 to NE) and the median OS was

not reached (Figure 1). Those patients with ≥2 high-risk CA had a

median PFS of 22.2 months (95% CI, 12.2 to NE) and a median OS of

43.3 months (95% CI, 24.5 to NE). Patients who achieved < VGPR had

a median PFS of 42 months (95% CI, 21.6 - NE) and a median OS of

43.3 months (95% CI, 42.0 - NE). Age ≥ 75 did not negatively impact

PFS, OS, or PFS2. Combined continuous therapy, ≤1 high-risk CA, and

achieving ≥VGPR had a positive impact on OS, whereas R2-ISS 1-2

and achieving ≥VGPR had a positive impact on PFS2. Survival analysis

is displayed in Figure 2. In amultivariate analysis including age, R2-ISS,

high-risk CA, and depth of response the only statistically significant

prognosis factor related to survival were the depth of response

(≥VGPR) and R2-ISS (1-2), which were related to a better PFS2 (HR

5.44, CI 95% 2.0-14.9, p=0.001 andHR 4.06, CI 95% 1.29-12.8, p=0.017

respectively). A total of 35 patients (33%) experienced relapse. Nineteen

patients (54%) had a clinical relapse and 16 (47%) had a biological one.

Twenty-eight patients (80%) received subsequent therapy, 40% of them

had a biochemical relapse, and 60% had a progression with end-organ

damage. The most frequent subsequent therapy was carfilzomib-

lenalidomide-dexamethasone (67%), followed by lenalidomide-

dexamethasone (22%).
Safety profile

Sixty-three patients of our cohort (56%) received ≥ 9 cycles of

induction. The causes for not completing induction therapy were

toxicity (82%), disease progression (6%), death (6%), and other
TABLE 2 Prognosis index at diagnosis.

Total no. 109

ISS disease stage – no. (%)

I
II
III

27 (24%)
41 (38%)
41 (38%)

R-ISS disease stage – no. (%)

I
II
III

22 (20%)
62 (57%)
25 (23%)

Total no. 97

R2-ISS disease stage – no. (%)

I
II
III
IV

14 (15%)
32 (33%)
40 (41%)
11 (11%)
TABLE 3 Summary of best overall responses.

Total no. 107

Overall response – no. (%) 102 (95%)

Complete response – no. (%) 54 (49%)

Very good partial response – no. (%) 24 (23%)

Partial response – no. (%) 24 (23%)

Stable disease – no. (%) 3 (3%)

Progressive disease – no. (%) 2 (2%)

Total no. 78

Measurable residual disease (MRD) in bone marrow –no. (%)

Unknown
Positive
Negative

39 (50%)
16 (20%)
23 (30%)

Measurable residual disease (MRD) in PET-TC – no. (%)

Unknown
Positive
Negative

30 (38%)
20 (26%)
28 (36%)
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causes (6%). During the first 9 cycles of induction therapy, 67

patients (60%) had treatment adjusted due to treatment-emergent

AE. Forty-five percent of patients had bortezomib dose adjusted,

28% melphalan, and 9% prednisone. Those who continued

bortezomib during the extended phase needed adjustment in 8%

of cases, all of them consisting of 1 dosage level reduction. Only 2%

of patients required longer intervals between daratumumab doses,

all during long-term treatment. Only 1 patient needed suspension.

Two percent of patients needed to adjust prednisone during the

long-term phase. Bortezomib dose reduction was mainly due to

neuropathy (60%), followed by gastrointestinal toxicity (16%).

Melphalan dose was decreased mostly due to myelotoxicity

(34%), kidney failure (18%), and gastrointestinal toxicity (18%).

The main reason to adjust steroids was glycemic decompensation

(20%). The most frequent AE in our cohort was neuropathy (27%),

followed by gastrointestinal symptoms (13%) and hematological AE

(10%). There were 5 treatment-emergent AE grade 5 along

induction, and in all cases, death was due to infection. There were

16 deaths (14%) along treatment, 6 due to progression, 5 due to

treatment complications, and 5 due to causes unrelated to MM.
Discussion

Multiple myeloma is a malignant hematological disease that

often affects the elderly population. Although the advent of

immunotherapy, and the enhancement of regimens have

increasingly improved outcomes, the impact of these new

therapies has been less remarkable in the transplant non-eligible

population, particularly those older than 75 years old (7). Triplet or

quadruplet induction regimens followed by long-term therapy have

been widely accepted in NDMM since they have demonstrated

prolonged survival in numerous clinical trials (9, 10, 11, 12). On the

other hand, it has also led to a substantial financial burden on

patients, payers, and society in general (20, 21, 22). Since clinical

trials include highly selected patients, observations from real-life

studies may have relevant practical implications for the physicians,

and may offer valuable information to healthcare systems.
Frontiers in Hematology 05
The quadruplet regimen of D-VMP exhibited favorable efficacy

with an acceptable toxicity profile in NDMM non-eligible for

ASCT, according to data from the ALCYONE and OCTANS

trials (11, 12). In this study, we retrospectively analyzed

the efficacy D-VMP regimen in 112 patients ineligible for ASCT

in real life. Findings from our real-world study reflected the

outcomes of a broader patient population, which was older than

that included in ALCYONE (>74 years 70% vs 30%, p<0.001) and

OCTANS (70% vs 16%, p<0.001), and showed signs of a more

clinically advanced disease. Twenty-six (23%) patients of our cohort

would have been excluded from the ALCYONE trial due to

hemoglobin level <7.5 g (7%), creatinine clearance <40 ml per

minute (14%), a corrected serum calcium level >14 mg (3%) or

ECOG performance status of 3 (7%) at diagnosis. However, it

should be noted that despite the advanced age of our cohort, only

14% of patients were considered fragile by the treating physician.

On the other hand, the prevalence of ISS 3 and high-risk CA as t

(4;14), t(14;16), and del17p were similar in our cohort compared to

ALCYONE (high-risk CA 13% vs 17% p= 0.271, and ISS 3 38% vs

40% p= 0.673), and OCTANS (high-risk CA 13% vs 19.3%

p=0.167, and ISS 3 38% vs 28% p=0.032). Although only 56% of

patients received a complete induction in our cohort compared to

79% in ALCYONE (p<0.001), this data is similar to other real-life

studies using bortezomib-based regimens in elderly patients

(13, 18). This could be due to more flexible compliance with

guidelines in a very elderly real-life cohort, since the rate of early

suspension because of disease progression or death remains similar

to ALCYONE (2.7% vs 6.6% p= 0.104, and 2.7% vs 3.2% p= 0.769

respectively). In terms of ORR and VGPR/CR rate, our results

were similar to both ALCYONE (95% vs 91%, p= 0.070, and 77% vs

72% p= 0.360), and OCTANS clinical trials (95% vs 88.4%,

p=0.032, and 77% vs 72% p=0.587). Regarding time to response,

we found the time to best response was longer in our cohort

compared to ALCYONE (7 vs 4.9 months respectively).

This could be explained by a less close follow-up in routine

clinical practice. At a median follow-up of 40.1 months (IQR

37,4–43,1), the Kaplan-Meier estimate of the 36-month rate of OS

in ALCYONE was 78.0% (95% CI 73.2–82.0), whereas in our study
FIGURE 1

Survival analyses of the cohort.
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the Kaplan-Meier estimate of the 36-month rate of OS was 86.2%

(95% CI 79.7–93.3). However, when interpreting the survival

analysis of our study, it must be taken into account that 33% of

the patients included received combined continuous therapy with

bortezomib and daratumumab. Although combined continuous

treatment was not statistically significant in the multivariate

analysis, it may have had a positive impact on survival outcomes.

The clinical trial GEM-OPTIMAL (0064-2021-OBS) addresses this

issue and is expected to clarify the role of combined continuous

treatment in the D-VMP regimen. Despite the increasing age of our

cohort, 80% received subsequent therapy. This data is similar to

ALCYONE (76%, p=0.476), but it is superior to other real-life
Frontiers in Hematology 06
studies (14, 22). This may be related to a good performance status at

relapse in our cohort. This assumption is supported by the choice of

treatment at relapse since the majority of patients (67%) were

considered fit for a triplet regimen. Among those patients who

relapsed after D-VMP regimen, only 22% received a doublet

regimen on next-line therapy vs ∼60% in ALCYONE (p< 0.001).

Regarding the safety profile, we found some differences with the

ALCYONE and OCTANS trial. Whereas in these trials, the most

frequent AE was hematological (∼50% and 84% respectively), in

our cohort hematological AE was reported in only 10% of patients

(p< 0.001). This could be explained by the fact that 60% of our

patients received a reduced dose during induction due to any type of
FIGURE 2

Survival analyses according to age (<75 years vs ≥75 years), R2-ISS (1-2 vs 3-4), number of high-risk cytogenetic abnormalities (0-1 vs >1) and depth
of response (CR/VGPR vs PR/SD).
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toxicity, and we did not include hematological AE that did not

involve treatment adjustments. On the other hand, the rate of

peripheral neuropathy was similar in our study compared to

ALCYONE (27% vs 28%, p=0.818), and OCTANS trial (27% vs

22%, p= 0.295), while the rate of gastrointestinal AE was lower in

our cohort (13% vs 23%, p= 0.014 and 13% vs 28%, p==0.003

respectively). This last finding could be due to a less exhaustive

search for toxicity outside of a clinical trial and a mostly mild

symptomatology. Infection data in our study is scarce since it rarely

caused dose adjustment or early suspension of treatment. This

differs from what was published in the ALCYONE and OCTANS

trials, where 23% and 42% of grade 3/4 infections were observed

respectively. On the other side, the toxicity profile found in our

study population is similar to that reported in other real-life studies

with bortezomib-based regimens in elderly patients (14, 17). This

study has potential limitations that warrant consideration,

including its retrospective nature and the lack of a control arm to

confirm the efficacy and safety of the regimen. Due to the

heterogeneity among centers, we did not include a homogeneous

geriatric assessment at baseline or during follow-up (23, 24). This

has prevented us from reaching further conclusions regarding

frailty and prognosis in our cohort. Additionally, the rate of CR

may be overestimated, since a bone marrow study was not required

to confirm it, and MRD data are limited since they were unknown

in 64 patients (57%). Regarding the safety profile, we only reported

AE that led the physician to adjust or suspend treatment. Therefore,

we could not communicate AE which caused delays in treatment or

mild AE that may have had a relevant impact on quality of life

(QoL). Since just a few centers of our cohort use Patient-Reported

Outcomes (PROs) (25), information about QoL is scarce, so we

cannot add any information to that already communicated in

ALCYONE (26) and OCTANS (12).
Conclusions

In this real-life analysis of newly diagnosed non-transplanted

multiple myeloma patients who received D-VMP as first-line

treatment, the rate and depth of responses were similar to that

observed in the ALCYONE and OCTANS trials despite including

an older and broader patient population. At a median follow-up of

31.4 months, the median PFS was 41.5 months, and age ≥ 75 did not

adversely impact survival outcomes. This highlights the need for

more formal frailty assessments in routine care.
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