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Introduction
Multiple myeloma (MM) is an age-related 

disease with a median age at diagnosis of 
approximately 70 years.1 While quadruplet 
regimens, such as daratumumab, bortezomib, 
lenalidomide, and dexamethasone (Dara-VRd), 
followed by autologous hematopoietic stem 
cell transplantation (HSCT), as demonstrated 
in the Perseus trial, have recently become a 
standard for transplant-eligible patients, optimal 
first-line therapy remains challenging in older, 
frail individuals with comorbidities and reduced 
functional reserve. This challenge is driven less by 
biological differences in the disease and more by 
heterogeneity in treatment tolerance, comorbidity 
burden, and real-world care conditions.1-3

Historically, non‑transplant‑eligible 
patients were treated with doublets, such as  
melphalan/prednisone or lenalidomide/
dexamethasone (Rd). With the introduction 
of proteasome inhibitors (PIs) and 
immunomodulatory drugs (IMiDs), triplet 
regimens, including VRd and later DRd 
(daratumumab, lenalidomide, dexamethasone), 
became the new standard of therapy.1,2

A major advance was the incorporation 
of monoclonal CD38 antibodies. Network 
meta‑analyses have shown that anti-CD38 
monoclonal antibody-based combinations 
significantly improve progression-free survival 
(PFS) and response rates compared with regimens 
lacking anti-CD38 therapy.4 However, increasing 
efficacy has also led to greater treatment 
complexity and toxicity, which is particularly 
relevant for older and frail patients.

For this population, first-line therapy must 
balance effective disease control with minimizing 
treatment-related morbidity and preserving 

quality of life. In addition, regional differences 
in access to modern therapies—especially 
to anti‑CD38 monoclonal antibodies and 
quadruplet combinations—further widen the gap 
between evidence-based recommendations and 
real‑world practice.3

This review provides practical guidance on 
selecting first-line therapy for patients with MM 
who are not eligible for transplantation, focusing 
on efficacy, toxicity profiles, and key clinical 
decision factors.

What Role Does Frailty Play in 
Choosing First-line Therapy?

Although age was once the main determinant 
of treatment decisions, this paradigm has shifted 
substantially. A landmark International Myeloma 
Working Group (IMWG) analysis identified frailty as 
an independent predictor of mortality, treatment 
discontinuation, and severe adverse events. The 
three-year overall survival (OS) was 84% in fit 
patients but declined to 57% in frail individuals.5

A systematic review further confirmed 
that geriatric impairments—particularly in 
mobility, cognition, polypharmacy, and activities 
of daily living—are associated with higher 
mortality, increased toxicity, and reduced 
treatment feasibility.6

While the IMWG frailty score is the most 
extensively validated tool, its complexity limits 
routine use. Simplified models incorporating 
age, Eastern Cooperative Oncology Group 
(ECOG) performance status, and comorbidities 
show comparable prognostic value and greater 
clinical practicality.5,7-9

Frailty is also increasingly viewed as 
a dynamic concept. Integrating geriatric 
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assessment with hematopoietic parameters 
improves prediction of treatment-related 
toxicities and underscores the need for repeated 
frailty evaluation throughout therapy, not only 
at baseline.10 This is particularly relevant with 
modern continuous treatment strategies, as 
functional status may improve or deteriorate over 
time (Table 1).

Which Patients Benefit from 
Quadruplet Regimens? 

The introduction of quadruplet regimens 
represents a major advance in MM therapy, 
enabling deeper remissions and more durable 
disease control than established triplets (Table 2). 
This is particularly relevant for transplant-ineligible 
patients, as a substantial proportion will not 
receive second- or third-line therapy during their 
disease course.11 Consequently, the effectiveness 
of first-line treatment has a disproportionate 
impact on long-term prognosis.

The phase III CEPHEUS trial compared 
Dara-VRd with VRd in patients unsuitable for 
or deferring transplantation, demonstrating a 
significant 43% reduction in the risk of progression 
or death (hazard ratio [HR]: 0.57). The remission 
depth was markedly improved, with minimal 
residual disease (MRD)-negativity rates of 60.9% 
versus 39.4% in favour of the quadruplet. These 
findings support Dara-VRd as a potential new 
standard for functionally fit patients without 
immediate transplant intent. However, higher rates 
of hematologic toxicity were observed, particularly 
grade 3/4 neutropenia (44.2% vs. 29.7%), and 
pneumonia was the most frequent serious 
adverse event (13.7% vs. 12.8%). Importantly, 
discontinuation due to toxicity remained lower with 
Dara-VRd than with VRd alone (7.6% vs. 15.9%), 
indicating overall feasibility in selected patients.12

Similar results were reported in the IMROZ 
study, which evaluated Isa-VRd (isatuximab, 
bortezomib, lenalidomide, dexamethasone) 
versus VRd in transplant-ineligible patients. After 
nearly five years of follow-up, the estimated 
60-month PFS rate was 63.2%, compared with 
45.2%, respectively, corresponding to a 40% risk 
reduction (HR: 0.60). Higher complete response 
and MRD-negativity rates were also achieved. 
As with other quadruplet therapies, this benefit 
came at the cost of increased toxicity, including 
higher rates of severe infections (grade ≥3: 
44.9% vs. 38.1%) and grade 3/4 neutropenia 
(54.4% vs. 37.0%). Notably, infection rates 

were lower in patients receiving antibiotic 
prophylaxis, underscoring the importance of 
supportive measures.13

Peripheral neuropathy remains a key 
limitation of bortezomib-based quadruplets. In 
the French BENEFIT study comparing Isa‑VRd 
with Isa-Rd, neuropathy occurred in 52% of 
Isa‑VRd‑treated patients, with 27% having 
grade ≥2 neuropathy. Ten percent discontinued 
bortezomib due to neurologic toxicity, highlighting 
the need for caution in patients with pre-existing 
neuropathy or diabetic comorbidities.14

Renal dysfunction represents another 
important clinical scenario, as lenalidomide-based 
regimens often require dose reduction or delay. In 
this context, bortezomib/cyclophosphamide-based 
quadruplets provide an alternative. The Dara-VCD 
(Dara-CyBorD; daratumumab, cyclophosphamide, 
bortezomib, dexamethasone) study demonstrated 
that weekly bortezomib was tolerable in elderly 
and frail patients, with peripheral neuropathy 
rates of only 28% and no grade 3/4 events. 
Infections, particularly upper respiratory tract 
infections and pneumonia, were more frequent 
with daratumumab, emphasizing the need for 
close monitoring. Dara-VCD may therefore be 
particularly attractive in renal myeloma requiring 
rapid cytoreduction.15

Beyond PI/IMiD-based approaches, 
alkylator‑containing quadruplets remain clinically 
relevant, particularly for very elderly patients or 
those with renal impairment. In the ALCYONE 
trial, Dara-VMP (daratumumab, bortezomib, 
melphalan, prednisone) significantly improved OS 
compared with VMP alone (83.0 vs. 53.6 months; 
HR: 0.65). Approximately one-third of participants 
were aged ≥75 years, supporting applicability in 
older populations. Severe neutropenia occurred 
in ~40% of patients, and infections were more 
frequent, although discontinuation rates remained 
below 10%, suggesting feasibility with appropriate 
geriatric assessment.16,17

Which Patients Benefit from 
Triplet Regimens? 

Quadruplet regimens are mainly reserved for 
functionally fit patients with the goal of achieving 
the deepest possible remission, while triplet 
therapies remain more appropriate for many 
transplant-ineligible individuals. Triplets provide 
substantially improved disease control compared 
with doublets, without the added toxicity 
burden associated with four-drug combinations. 
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Consequently, they often represent the most 
pragmatic first-line option for a large proportion of 
patients with non-transplant-eligible myeloma.

The phase III MAIA trial established DRd 
as a reference regimen in this setting. After a 
median follow-up of more than five years, DRd 
significantly prolonged PFS compared with Rd 
alone (median 61.9 vs. 34.4 months; HR: 0.55) 
and also conferred an OS advantage (HR: 0.66). 
Importantly, this benefit was consistent across all 
age groups, including patients aged ≥80 years, in 
whom the PFS improvement remained substantial 
(HR: 0.48).18 These results explain why DRd is 
widely regarded as the preferred triplet for many 
transplant-ineligible patients in routine practice.

However, the MAIA study also highlighted 
that increased efficacy may be accompanied 
by higher rates of infections and cytopenias. 
While treatment discontinuation due to adverse 
events was lower with DRd than with Rd 
(15.7% vs. 24.4%), careful monitoring remains 
essential, particularly in more vulnerable patients.18

Beyond anti- CD38 monoclonal 
antibody‑based triplets, the proteasome 
inhibitor/IMiD-based VRd regimen remains a key 
cornerstone of first-line therapy. In the randomized 
phase III SWOG S0777 trial, VRd significantly 
improved both PFS (41 vs. 29 months; HR: 0.74) 
and OS (not reached vs. 69 months; HR: 0.71) 
compared with Rd. This benefit persisted after 
adjustment for age, confirming the effectiveness 
of VRd beyond the transplant population.19

Nevertheless, full-dose VRd is not 
always feasible in older patients, largely 
due to cumulative neuropathy toxicity. This 
underscores the importance of frailty-adapted 
approaches in optimizing triplet therapy for less 
robust individuals.

Frailty-adapted Triplets: VRd-lite and 
Dexamethasone Reduction: A Bridge 
Between Intensity and Tolerability

VRd-lite represents a particularly relevant 
option for the large group of intermediately fit 
patients who are too vulnerable for quadruplets 
yet too resilient for doublet therapy. This 
dose‑adapted regimen was designed to preserve 
the efficacy of a proteasome inhibitor–based 
triplet while substantially reducing toxicity.

In the phase II RVD lite study, median 
PFS reached 35.1 months, with a very low 
incidence of severe neuropathy (grade ≥3: 2%). 

Most neuropathic symptoms remained mild, 
underscoring the clinical attractiveness of this 
approach in older patients.20 VRd-lite therefore 
provides an important balance between efficacy 
and tolerability, especially for individuals who 
require PI-based therapy but cannot tolerate 
full‑dose VRd.

Another key insight in optimizing triplet 
therapy is the recognition that both drug 
selection and steroid exposure strongly influence 
tolerability. In frail patients, steroid-related 
toxicities—including delirium, muscle weakness, 
hyperglycemia, and infections—are often the 
primary limiting factor.

In this context, the phase III IFM2017-03 
trial is particularly practice-changing. Conducted 
in a frail population with a median age of 
81 years, it evaluated a dexamethasone-sparing 
regimen of daratumumab and lenalidomide, with 
dexamethasone restricted to the first two cycles 
only. This strategy significantly prolonged PFS 
compared with standard Rd (53.4 vs. 22.5 months; 
HR: 0.51), without additional safety concerns.21

These findings demonstrate that 
frailty‑adapted de-escalation does not necessarily 
compromise efficacy but may instead improve 
long-term treatment feasibility. For vulnerable 
patients, reducing steroid intensity can, therefore, 
translate into meaningful clinical benefit, marking 
an important shift toward more individualized 
first‑line strategies.

Will Rd Still be Relevant in 2026?

In an era of highly effective CD38-based 
triplet and quadruplet regimens, classic doublets 
such as lenalidomide and dexamethasone (Rd) 
may appear largely outdated. Indeed, the first‑line 
standard for transplant-ineligible patients has 
evolved substantially. Nevertheless, Rd remains 
clinically relevant—not as the default option, but 
within a clearly defined, patient-centred context.

The historical role of Rd is largely based 
on the pivotal phase III FIRST trial, which 
compared Rd with melphalan-based regimens. 
Rd significantly prolonged OS versus MPT 
(melphalan, prednisone, thalidomide; median OS 
59.1 vs. 49.1 months; HR: 0.78), establishing it as a 
long-standing standard for non-transplant-eligible 
patients. Importantly, long-term follow-up revealed 
no new safety concerns.22
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With the incorporation of daratumumab into 
first-line therapy, Rd has increasingly served as 
the control arm in modern trials. As expected, it 
was clearly inferior to DRd in the MAIA study, yet 
still achieved a median OS of 65.5 months. This 
highlights that less intensive therapy can provide 
durable disease control, particularly in patients 
able to tolerate continuous treatment.18

Therefore, the key issue is not maximal 
efficacy alone, but the appropriateness of 
treatment intensity. For some individuals—
especially very frail older patients with limited 
physiological reserve, significant comorbidity 
burden, or restricted life expectancy—continuous 
triplet therapy may be impractical despite its 
benefits. In such cases, Rd remains an important 
alternative due to its outpatient administration, 
oral convenience, and manageable toxicity 
profile, while prioritizing quality of life and 
patient autonomy.

Side Effects as a Key Tool for 
Managing Treatment

For patients who are not eligible for 
transplantation, first-line therapy for MM 
will be less a purely regimen-based decision 
and increasingly a question of treatment 
feasibility under real geriatric conditions. 
Although quadruplet and triplet regimens can 
significantly prolong PFS, clinical practice remains 
characterized by a persistent tension between 
efficacy and toxicity. As treatment intensity 
increases, so does the overall toxicity burden, 
which often limits therapy in older patients.3

Hematological toxicities, such as neutropenia 
and thrombocytopenia, as well as the resulting 
hospitalizations, are particularly relevant because 
they are not merely adverse events but often mark 
the beginning of functional decline. Infections in 
older patients can rapidly lead to loss of mobility, 
delirium, or the need for nursing care—outcomes 
that are not adequately captured by traditional 
trial endpoints.

w

w
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Another frequently underestimated factor 
is steroid-associated toxicity. Dexamethasone 
remains part of many standard regimens, yet 
its side effects—including sleep disturbances, 
delirium, muscle weakness, hyperglycemia, and an 
increased risk of falls—are highly clinically relevant 
in geriatric patients. Reviews of treatment in older 
myeloma populations emphasize that steroid 
toxicity is often underestimated, despite its major 
contribution to treatment discontinuation rates.10

A substantial proportion of patients present 
with impaired renal function at diagnosis. The 
IMWG highlights that up to 50% of patients 
with myeloma have renal involvement, which is 
associated with higher early mortality and poorer 
OS. This has direct therapeutic implications: 
bortezomib-based regimens remain the 
cornerstone of treatment in this setting, as they 
induce rapid responses and improve the likelihood 
of renal recovery.23

Beyond renal impairment, individual 
neuropathy risk is another decisive factor. 
Although bortezomib-containing regimens such 
as VRd or VRd-based quadruplets are highly 
effective, they may cause peripheral neuropathy 
with a substantial impact on quality of life in 
older patients. The American Society of Clinical 
Oncology (ASCO)–Ontario Health Living Guideline 
therefore emphasizes that, outside of emergency 
situations, twice-weekly bortezomib should 
be avoided, as weekly administration provides 
comparable efficacy with significantly lower 
neuropathy rates.23

Patients with pre-existing polyneuropathy, 
diabetes, or a tendency to fall often benefit from 
PI-free strategies, such as DRd or Rd. However, 
in aggressive disease or in the presence of renal 
involvement, the benefits of including a PI may 
outweigh the neuropathy risk.

Conclusion

First-line therapy for transplant-ineligible 
MM has fundamentally evolved and is now 
characterized by substantial therapeutic diversity. 
Anti-CD38 monoclonal-based triplet and 
quadruplet regimens have significantly improved 
PFS and, in several studies, OS. As a result, even 
older patients can achieve long-term disease 
control to an extent previously observed mainly in 
transplant-eligible populations.

However, these advances have also 
increased clinical complexity. Treatment decisions 
are no longer driven solely by maximal efficacy, 
but by the question of which regimen is feasible, 
safe, and sustainable for an individual patient. In 
transplant-ineligible patients, treatment tolerance 
is often the primary limiting factor rather than lack 
of therapeutic effectiveness.

Frailty has, therefore, become a central 
guiding principle. Geriatric assessment–based 
classifications (fit, intermediate, frail) predict 
survival, treatment discontinuation, and 
therapy‑related toxicity more accurately than 
age or ECOG status alone. Impairments in daily 
functioning, cognition, or nutritional status 
strongly correlate with infection risk, mortality, 
and reduced treatment feasibility, even in patients 
with preserved performance status. Dynamic 
frailty models, such as the integration of IMWG 
geriatric assessment with hematopoietic scoring, 
further improve the prediction of severe adverse 
events and support adaptive treatment strategies 
over time.

Consequently, first-line decisions must 
systematically incorporate multiple dimensions, 
including frailty, comorbidities, organ function, 
neuropathy risk, infection vulnerability, and 
the practicality of continuous regimens. In this 
population, adverse events are not merely side 
effects but often determine whether therapy can 
be delivered effectively.

Overall, first-line treatment of 
transplant‑ineligible myeloma requires a 
structured, pragmatic, and patient-centred 
approach. The key lies not in a universal standard 
regimen, but in individualized adjustment of 
treatment choice and intensity, with regular 
reassessment throughout the disease course.
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