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Abstract. Treatment outcomes for patients with multiple myeloma have improved in recent
decades thanks to new insights into the biology of the disease and the introduction of new drugs
and therapeutic approaches. More than half of patients with multiple myeloma are not eligible for
transplantation, and for years, their treatment has been difficult due to the heterogeneity of this
patient group and the lack of treatment options. Recently, attention has focused on the concept of
frailty and its quantification in order to adapt the schedule and dosage of treatment to the state of
fitness. Modulation of therapy for frailty can reduce side effects and toxicity-related death and
define the various successes of therapy. The role of frailty and the development of new tools may
provide a way forward to customize the treatment of different patients with multiple myeloma
who are not eligible for transplantation. The use of the new association, particularly based on
monoclonal antibodies against CD38, showed profound and durable results in terms of
progression-free survival and overall survival. Today, these combinations, especially
daratumumab-lenalidomide and dexamethasone, represent the '"gold standard" of treatment for
these patients. The latest quadruplet therapies and cell-directed therapies, including bispecific
antibodies and chimeric antigen receptor T-cell (CAR-T) treatment, appear to be very effective
and achieve a high rate of negative minimal residual disease. These latter approaches could
redefine the population over the age of 65 that is now considered transplant-eligible.
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Introduction. Multiple myeloma (MM) is the second
most common hematologic malignancy worldwide, and
the incidence of MM has increased over the last decades,
probably due to the revised diagnostic criteria since 2014,
improvement of early diagnosis, and genetic or
environmental influences.! Furthermore, the global

population is aging, and the incidence of MM tends to
increase with age, with a median age at diagnosis of 69
years.? Therefore, more and more patients are defined as
"nontransplant eligible" when the treatment decision
must be made. Patients with MM, including elderly
patients, are living longer thanks to the clinical and
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therapeutical improvements in the management of
MM.** However, chronological age is considered a
parameter of frailty, and it can represent a predictor of
suboptimal response to therapy with an increased risk of
treatment-related toxicity.

In contrast, most non-transplant eligible patients are
non-frail and will be likely to benefit from the drugs
available for transplant-eligible patients.*” This reflects
the fact that the elderly population is very heterogeneous,
with several differences in biological or physical
characteristics. Indeed, despite the significant
advancements in the treatment landscape of MM over the
last years, resulting in improvements in outcomes and
quality of life, MM remains an incurable disease, and
challenges such as drug resistance and relapse or
treatment-related adverse events still exist. Nevertheless,
the positive impact of novel drugs on survival for older
patients is more limited compared to younger and fit
patients. Considering the wide variations in their
baseline fitness and performance status, the optimal
management of non-transplant eligible patients with MM
has long been a challenge; it requires an individualized
therapeutic approach that is based on biologic rather than
chronologic age. The introduction of several novel drugs
has allowed deeper and more durable responses in non-
transplant eligible patients and, as for transplant eligible
patients, the achievement of complete response (also
with minimal residual disease negative, MRD) could be
translating into a better outcome in terms of progression-
free survival (PFS) and overall survival (OS), including
patients with age more than 75.%'° The optimal choice of
treatment regimen should consider not only specific
disease-related factors (such as disease stage,
cytogenetic risk, and functional disease risk) but also
patients-related factors, for example, the baseline organ
function, the underlying comorbidities, the presence of
symptoms that specific therapies could aggravate; the
presence of caregiver and the prediction of adherence to
therapy. In this heterogeneous population, it is
fundamental to balance the efficacy and safety of
combination therapy in order to avoid the negative
impact of premature treatment discontinuation on
outcomes. It is also important to consider supportive care
in association with antimyeloma therapy to control
disease-related signs and symptoms. As the treatment
landscape for MM therapy continues to expand also in
the setting of non-transplant eligible patients rapidly, the
optimal approach for older and frail patients has not been
clearly defined and has become increasingly challenging.
First, this group of non-transplant eligible patients is
underrepresented in clinical trials due to stringent
eligibility criteria that often exclude these patients and,
consequentially, could be undertreated in real-world
practice.'"'> However, some recent phase III trials
involving non-transplant eligible patients have included
a frailty sub-analysis to help physicians optimize the

management of these patients.

Frailty Definition. Frailty is an important topic in the
field of MM,">!* but unfortunately, there is still no
standard definition.">"!” A key concept is that frailty is not
synonymous with aging because not all older adults are
frail, and not all frail individuals are elderly. However,
advancing age is associated with increased
vulnerability.'*'® In contrast to the natural aging process,
frailty is generally considered to be at least partially
reversible and amenable to intervention.'” Recognizing
frailty should be an essential aspect of any medical
assessment, particularly when invasive interventions or
potentially harmful medications are being considered. A
frailty-based approach can help to balance the risks and
benefits of any treatment. A failure to recognize frailty
status can lead to patients being exposed to interventions
that may not benefit them and may even harm them.
Conversely, excluding physiologically healthy (non-
frail) older patients on the basis of age alone may lead to
undertreatment.”’ Defining and stratifying frailty helps
clinicians define treatment goals based on the patient's
vulnerability and establish tailored treatment."® Fit
patients should receive treatments aimed at deep
remission, while patients with intermediate fitness
should receive a balance of efficacy and tolerability.
Frail patients require a more conservative approach that
focuses on minimizing toxicity. Identifying frail
individuals who are approaching the end of life (end-
stage frailty) can be challenging due to unpredictable
functional decline. Frailty is a condition characterized by
a state of vulnerability and carries an increased risk of
adverse health outcomes and/or mortality when exposed
to stressors.*'>'®! The European Union has placed
emphasis on the definition of frailty because frail people
are significant users of community resources,
hospitalized and admitted to nursing homes. Early
intervention with frail people is likely to improve quality
of life and reduce healthcare costs. Frailty can be
physical, psychological, or a combination of both, and it
is dynamic, meaning that it can improve or worsen over
time. Our understanding of the biological mechanisms
underlying frailty is constantly evolving. Processes that
accelerate aging at the cellular and subcellular level, such
as chronic inflammation, cellular senescence,
mitochondrial dysfunction, and impaired nutrient
sensing, are thought to contribute to multiple system
dysfunctions leading to clinical manifestations of frailty.
Investigating whether interfering with these biological
processes can prevent or reverse frailty is a current
research focus.”’ Currently, two major conceptual
frameworks for frailty have influenced the development
of various measurement tools:'®'*1°

- Physical frailty (phenotypic or syndromic frailty)'’
is characterized by signs and symptoms (e.g., fatigue,
low physical activity, weakness, weight loss, slow gait)
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in community-dwelling older adults who are most
vulnerable to adverse outcomes. The degree of frailty is
determined by the number of characteristics present:
Individuals are considered "robust" if no characteristics
are present, "prefrail" if one or two characteristics are
present, and "frail" if three to five characteristics are
present. The presence of all five characteristics indicates
a critical stage, which is associated with a significant
increase in mortality risk and reduced reversibility.

- Deficit accumulation frailty or index frailty'' is
based on the cumulative effect of individual deficits. In
this model, the presence or absence of various factors
(e.g., low mood, tremor) must be calculated as a
proportion of the total number of possible deficits. The
principle of this approach is that the more individual
deficits are present, the more likely it is that the person
is frail. These deficits include symptoms, signs,
disabilities, diseases, and laboratory results.

In both models, advanced frailty indicates an
increased risk of poor homeostatic resolution following
stress, increasing the risk of outcomes such as falls,
delirium, and disability. Despite the call for a
standardized definition of frailty, these two approaches
continue to coexist.

Because frailty increases the vulnerability of older
patients to treatment-related risks, an objective
assessment of this condition is essential to preserve
physiologic reserves and avoid stressors to maximize
functional capacity and quality of life, consistent with the
patient’s goals and degree of frailty.'® High-yield clinical
goals include depression, anemia, hypotension,
hypothyroidism, vitamin B12 deficiency, unstable
medical conditions, and adverse drug reactions.

A quantitative definition of frailty status relies on a
comprehensive medical assessment or geriatric
assessment, which should be performed to identify
triggers and contributing factors and determine
intervention targets. An important part of management is
to make routine care safer for frail patients. Frailty
should not be a justification for withholding effective
treatments but should guide patient-centered care.
Matching treatment to the patient’s health priorities can
reduce the burden of treatment and prevent unnecessary
care.”! Despite the limitations of frailty, individualized,
adaptive strategies, such as maintaining daily routines in
familiar surroundings, encouraging social contact, and
mobilizing resources, can support self-care and maintain
social roles.

Management in these cases should focus on comfort
and dignity through palliative and hospice care. Despite
the recognized importance of defining frailty status, the
use of specific scores has not yet been fully established
in routine clinical practice.'

These tools can be confusing due to discrepancies
between methods, '® resulting in different treatment plans
for similar patients or being too time-consuming for busy

clinics.

The results of clinical trials often do not reflect real-
world practice,? as trial participants are usually a highly
selected group, and vulnerable patients are
underrepresented in the clinical setting.

a) Currently available fitness assessment tools and
scores. In MM, overtreatment of frail patients and
undertreatment of healthy elderly patients are both
clinical challenges that can lead to lower survival and
quality of life (QoL)."

Consequently, it is critical to strike a balance between
treatment efficacy and toxicity to achieve meaningful,
sustained remission while preserving the patient's quality
of life. Several frailty scores exist to assess patient fitness,
although a universally standardized frailty score has not
yet been established.”

Assessing the fitness of MM patients serves several
important purposes:

a. Detection of frailty and sarcopenia: MM often
leads to muscle wasting and loss of function, which
increases the risk of falls, fractures, and reduced quality
of life. Early detection of frailty and sarcopenia enables
timely interventions to reduce these risks.

b. Predicting treatment response and survival:
Fitness levels can influence treatment tolerance and
response. Patients with better baseline fitness may have
fewer treatment-related side effects and better survival
prospects.

c. Monitoring treatment-related side effects:
Certain MM therapies can cause fatigue, muscle
weakness, and other physical impairments. Regular
fitness assessments can help monitor these side effects
and adjust treatment plans.

Tailored exercise interventions: Personalized
exercise programs can be developed based on individual
fitness levels to optimize benefits and minimize risks.

The International Myeloma Working Group (IMWG)
Frailty Index represents the first specific frailty
assessment tool developed for patients with MM and the
most used in daily routine. This score originally
comprised three assessment tools: the Katz Activities of
Daily Living (ADL), the Lawton Instrumental Activities
of Daily Living (IADL), and the Charlson Comorbidity
Index (CCI).”” These scores were retrospectively
evaluated in patients with MM."® In terms of predictive
power of outcome, the IMWG Frailty Index showed a 3-
year overall OS rate of 84% in fit patients, 76% in
patients with intermediate fitness, and 57% in frail
patients after a median follow-up of 18 months,
regardless of staging and treatment received. PFS rates
at 3 years were 48% in fit patients, 41% in patients with
intermediate fitness, and 33% in frail patients. A Cox
model confirmed these results. Frailty profile was
associated with an increased risk of mortality, disease
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Table 1. Frailty scores in multiple myeloma.

IMWG N UK .
frailty score Simplified IMWG R-MCI MRP Mayo risk score
Age
Biological/clinical Age Age eGFR Age Age
components CCI CCI PFTs R-ISS NT-proBNP
p Frailty CRP P
Cytogenetics
L ADL PS PS PS
Functionality tests IADL ECOG (Karnofsky) (WHO) (WHO)
Fit Non-frail Fit Low-risk III
Frailty groups Intermediate fit . Intermediate fit Medium-risk
. Frail . . . 11
Frail Frail High-risk v

ADL, Activities of Daily Living; CCI, Charlson Comorbidity Index; CRP, C-reactive protein; ECOG, Eastern Cooperative Oncology Group;
eGFR, estimated glomerular filtration rate; IADL, Instrumental ADL; IMWG, International Myeloma Working Group; NT-proBNP,
circulating N-terminal pro-B-type natriuretic peptide; PFTs, pulmonary function tests; PS, performance status; R-ISS, Revised International
Staging System; R-MCI, Revised Myeloma Comorbidity Index; UK MRP, United Kingdom Myeloma Risk Profile. Adapted from "New
Strategies for the Treatment of Older Myeloma Patients,"Larocca et al. 2023”.24

progression, non-hematologic adverse events, and
treatment discontinuation, regardless of ISS stage,
chromosomal abnormalities, or treatment type.” Recently,
the IMWG frailty score was modified and transformed
into a new score, defined as the Simplified Frailty Scale,
which includes only three wvariables: age, Eastern
Cooperative Oncology Group (ECOG) performance
status, and the Charlson Comorbidity Index (CCI), which
allow to define two populations: frail and non-frail. >

The IMWG Frailty Score and the Simplified Frailty
Scale show limited agreement and some degree of
discordance in defining frail and unfit patients,
increasing the potential for misclassification and
complicating comparisons in the existing literature on
frail MM patients. Despite these inconsistencies, the
Simplified Frailty Scale can be a useful screening tool,
particularly when patient-reported performance status is
used.”

Other tools, such as the Revised Myeloma
Comorbidity Index (R-MCI), the Mayo Risk Score, and
the UK Myeloma Research Alliance Risk Profile, have
also been introduced as effective clinical assessment
scales.”

In particular, the R-MCI has been evaluated in a large
cohort of over 1500 MM patients and comprises five
major risk factors selected from 12 carefully assessed
comorbidities using a multivariate Cox proportional
hazards model. The main risk factors in the R-MCI are
impaired renal function (measured by estimated
glomerular filtration rate or eGFR), lung function,
Karnofsky Performance Status (KPS), advanced age, and
frailty according to the Fried criteria. The Fried criteria
define frailty as a clinical syndrome characterized by the
presence of three or more of the following: unintentional
weight loss (10 pounds within the past year), self-
reported fatigue, decreased grip strength (weakness),
slow walking speed, and low physical activity.!” If
available, cytogenetic information can also be included
in the R-MCI. Patients can be scored with up to nine

points, which categorize them into 3 risk groups: fit (0—
3 points), moderately fit (4—6 points), and frail (7-9
points). These groups show significant differences in
Kaplan—Meier curves for PFS and OS, as well as
different rates of treatment-related mortality (TRM) and
risk of complications or adverse events.” The R-MCI
offers advantages such as accurate assessment of the
patient's physical condition and ease of use in the clinical
setting.*®

Although geriatric assessments have been shown to
be reliable for assessing patient's physical and mental
status, they can be difficult to integrate into routine
clinical practice due to their time-consuming nature.
Therefore, shorter and more objective assessments of
frailty have been proposed, including the Timed Up and
Go (TUG) test, handgrip strength, the Short Physical
Performance Battery, or self-reported measures such as
the Katz Basic Activities of Daily Living (ADL) scale,
Lawton, and Brody's Instrumental ADL (IADL), the
Brief Fatigue Inventory (BFI), and the Medical
Outcomes Study Short Form 36/12. Although these
assessments provide more objective and self-reported
measures of patient fitness, they are not specific to MM
and have been used less frequently in this context.

Currently, objective markers of frailty and senescence
are not well defined, and it remains to be determined
which markers can be reliably incorporated into clinical
practice to identify potential risks. There is an urgent
clinical need for more prospective studies that
incorporate frailty scores and geriatric assessments into
antimyeloma therapies, as well as a broader range of
multicenter clinical trials that include older patients with
MM and various comorbidities. Such studies should
clarify the extent to which patient and disease
management in MM has truly improved and what further
steps can be taken to improve these outcomes in the
future.”*

In addition, it is advisable to revise approaches to
reporting tolerability and quality of life. Tolerability

www.mjhid.org Mediterr ] Hematol Infect Dis 2025; 17; 2025025

Pag.4/12



analyzes should be standardized across studies and
include not only the most serious events but also minor
events, as some of them have a significant impact on
quality of life and clinical outcomes. In addition, a more
thorough assessment of quality of life would be
beneficial.?’

b) New strategies for assessing frailty in patients with
multiple myeloma. Traditional methods of assessing
fitness, such as self-report questionnaires and simple
physical performance tests, fail to adequately capture the
complexity of fitness in MM patients.*®

Newer strategies offer more comprehensive and
objective assessments:

- Nutritional assessment, which evaluates nutritional
status and identifies any nutritional deficiencies (Mini
Nutritional Assessment MNA or its abbreviated form).”

- Social assessment, which assesses social support
and any social barriers to treatment.*

- Biomarkers of muscle health: Biomarkers such as
muscle mass, strength, and quality can be assessed using
advanced techniques such as dual-energy X-ray
absorptiometry (DEXA), computed tomography (CT),
and magnetic resonance imaging (MRI). Biomarkers
such as CK and myoglobin (elevated levels may indicate
muscle damage), IL-6 (associated with muscle weakness
and fatigue), IGF-1 (low levels may contribute to muscle
weakness and fatigue),”' p16INK4a (ideal biomarker
reflecting both cellular senescence and biological aging,
(ideal biomarker reflecting both cellular senescence and
biological aging, reflecting both cellular senescence and
biological aging, predictor of toxicity in patients treated
with chemotherapy), markers of DNA damage (YH2AX,
ATM, MDCI1), telomere dysfunction (TIF) and
senescence-associated P-galactosidase (SA-BGal) can
provide early insights into muscle wasting and functional
decline.*>*

- Functional capacity tests: Functional capacity tests
such as the 6-minute walk test (6MWT, which measures
how far a patient can walk in 6 minutes) and the Short
Physical Performance Battery (SPPB, which balances
gait speed and time standing on a chair, i.e. every 0.1 m/s
decrease in gait speed is associated with higher mortality
and unplanned hospitalizations) measure a patient's
ability to perform daily activities and can be used to
monitor changes in functional status over time.*

Wearable technology: Wearable devices, such as
fitness trackers and smartwatches, can continuously
monitor physical activity, heart rate, and sleep patterns
via accelerometers and gyroscopes to track the patient's
movements and activity levels. GPS trackers can also be
used to track the patient's location and movement
patterns. This real-time data can provide valuable
insights into a patient's daily activities and highlight
potential areas for improvement. It can be collected via
mobile apps or other digital platforms.*

- Patient-reported outcome measures (PROMs):
PROMs allow patients to self-report their symptoms,
functional limitations, and quality of life. These
measurements can be used to assess the impact of MM
and its treatment on physical and mental well-being.*

Commonly used PROM measures in MM include:

1. Functional Assessment of Cancer Therapy - MM
(FACT-MM): This questionnaire assesses the physical,
social, emotional, and functional well-being of patients
with MM.*

2. European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire -
Core 30 (EORTC QLQ-C30): This questionnaire
assesses overall quality of life, including physical,
emotional, and social well-being.*®

3.  Multiple Myeloma Symptom Assessment Line
(MM-SAL): This questionnaire assesses the severity of
symptoms such as fatigue, pain, and sleep disturbances.*’

4. Patient-Reported  Outcomes  Measurement
Information System (PROMIS): This system provides a
comprehensive set of PRO measures that can be used to
assess various aspects of health, including physical
function, fatigue, and pain.40

5. Clinical Frailty Scale or Patient Reported Frailty
Phenotype (PRFP).*!

6. Health-related quality of life (HRQoL): HRQoL
is a broad concept that encompasses physical,
psychological, and social well-being. It can be assessed
using questionnaires such as the EuroQol-5D (EQ-5D)
or the Short Form-36 (SF-36).%

To effectively integrate fitness assessment into
clinical practice, some important considerations are
needed:

a. Standardization of assessment tools: Their use
can improve the reliability and wvalidity of fitness
assessments.

b. Regular assessment: It can help to detect changes
in fitness over time and prompt timely interventions.

c. Multidisciplinary  approach:  Collaboration
between hematologists, geriatricians, physiotherapists,
and other healthcare professionals can optimize the
assessment and management of fitness in MM patients.

d. Education and counseling: Patients should be
educated about the importance of physical activity and
receive guidance on how to incorporate exercise into
their daily routine.

e. Research and innovation: Research must
continue to develop and validate new assessment tools
and interventions that can improve the lives of MM
patients.

By combining traditional and novel strategies,
healthcare providers can gain a deeper understanding of
a patient's physical limitations and determine
interventions to optimize their health and well-being. As
our knowledge of the impact of fitness on MM outcomes
continues to grow, it is imperative to prioritize the
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assessment and management of physical function in this
patient population. Currently, the frailty assessment is
fundamental for newly diagnosed nontransplant-eligible
MM, and it is important to monitor closely during
treatment in order to assess serial frailty and guide
modifications such as adjusting the dose or scheduling
the therapy.

First-line Therapy in non-Transplant Eligible
Multiple Myeloma Patients. Although high-dose
chemotherapy followed by autologous stem cell
transplantation (ASCT) remains a standard of care for
eligible patients, more than half of the newly diagnosed
(ND) MM npatients are usually ineligible for intensive
treatment due to chronological age. Historically, non-
transplant-eligible patients' outcomes were short
compared to transplant-eligible patients, and for these
patients, limited therapeutic options were available until
a few years ago.” Recently, advances in MM therapy
have involved non-transplant eligible patients, too, and
older patients largely benefited from the availability of
the drugs. In fact, the OS of MM patients is in continuous
improvement, both for transplant and for non-transplant
eligible patients. In recent published real-world evidence,
in transplant-eligible patients' OS at five and ten years
was 80% and 55%, respectively, whereas it was 55% and
23% in non-transplant eligible ones.**

Before 2019, the combination therapy based on
bortezomib, melphalan, and prednisone (VMP), and
lenalidomide and dexamethasone (Rd) were considered
the standard of care therapy for non-transplant eligible
patients in Europe. The phase III VISTA trial studied the
association of VMP compared to MP alone, and this
study demonstrated the advantage, in terms of PFS and
OS, of triplet combination therapy versus doublet
therapy, thanks to the addition of bortezomib, the first-
in-class proteasome inhibitors. Interestingly, the benefit
in terms of OS was observed across all patients'
subgroups and for patients aged >75 years. However, the
main limitation of this scheme was the limited and fixed
duration due to the poor safety profile associated with the
prolonged use of bortezomib, specifically peripheral
neuropathy.* This led to the development of new drugs
with more favorable safety profiles in long-term
administration combination therapy. In 2005, the
introduction of the second-generation
immunomodulatory drug, lenalidomide (R), represents a
major step forward in the treatment of non-transplant
eligible MM patients. Lenalidomide, unlike thalidomide
(the first-in-class immunomodulatory drugs), is usually
well tolerated with a decreased risk of neuropathy and a
good safety profile that allows a long-run administration
upon management of diarrhea and neutropenia.
Lenalidomide was given entirely orally and appeared
more manageable compared to bortezomib administered
subcutaneously. The phase III FIRST trial showed the

superiority, in terms of OS, of the association of
lenalidomide plus dexamethasone (Rd), given until the
progression of the disease, compared to the alkylating
agent-based combination MPT (melphalan, prednisone,
and thalidomide), which was one of the standards of care
at that time. Given the results from the FIRST trial, the
next step was to find the best partner for Rd in order to
improve survival with an acceptable safety profile.*
Considering that the most efficient drug of the VMP
scheme was bortezomib, the next step was to add
bortezomib to Rd (VRd). The phase III SWOG S0777
trial compared the standard of care Rd versus (vs) the
experimental arm VRd, and this study demonstrated a
significant improvement in terms of overall response rate
(ORR) (82% vs. 72%), mPFS (43 months vs. 30 months,
p=0.003)) and mOS (75 months vs 69 months, p=0.0114)
in the triplet regime. Nevertheless, the main limitation of
this study was the limited number of patients truly
considered ineligible for transplant: only 43% of patients
in this study aged >65 years. In addition, the frailty status
of the trial population was not reported.”’ Given the rate
of grade 3 treatment-related adverse events,
hematological and non-hematological, that were more
common in the experimental arm (VRd), a modified
version of VRd was introduced, named “VRd lite ."This
scheme was oriented to reduce the toxicity associated
with the VRd regimen, so the lenalidomide was
administered at a lower level from baseline (15 mg on
days 1-21 compared to 25 mg on days 1-21); bortezomib
subcutaneous 1.3 mg/m? on days 1,8,15,22 combined
with dexamethasone 20 mg.”® VRd lite was given over a
35-day cycle for 9 cycles, followed by six cycles of
consolidation with VR. Based on the results of the
SWOG S0777 trial, the EMA approved VRd in 2019 for
use in NDMM patients who are not eligible for transplant.
The substitution of bortezomib with carfilzomib (K), a
second generation of Pls, does not offer the same results.
The ENDURANCE trial, which compared KRd versus
VRd in newly diagnosed MM patients without an
immediate intent for transplant, failed to demonstrate the
superiority of the KRd combination, in terms of PFS,
compared to VRdA.* 1In the phase III trial
TOURMALINE-MM2, the standard of care Rd was
compared to the experimental arm IRd, in which
ixazomib (a new oral PI) was added to doublet Rd.
Median PFS was 35.5 months for the IRd group
compared to 21.8 months in the Rd group, demonstrating
the superiority of the experimental arm. No difference
was reported in the study in terms of toxicity. This triple
combination of drugs was entirely oral association
therapy and could be suitable for older patients with
NDMM. To date, this combination is not available.’® In
the last decade, the introduction of immunotherapy was
one of the most important successful developments in the
history of MM. Daratumumab (dara) is the first fully
humanized monoclonal antibody (mAb) targeting a
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plasma cellular antigen called CD38. Dara explains its
antitumoral effects due to the classical mAb mechanisms
of action, such as ADCC (antibody-dependent cellular
cytotoxicity), CDC (complement-dependent
cytotoxicity), and ADPC (antibody-dependent cellular
phagocytosis), apoptosis, and anti-enzymatic activity.”'
Firstly, dara was studied in combination with bortezomib
and lenalidomide in relapsed/refractory settings, and
after the promising results, dara-based trials were
designed for NDMM patients. Specifically, the
introduction of dara in the first-line setting has led to
more effective combination therapy also for non-
transplant eligible patients. In the phase III MAIA, dara
was investigated in combination with lenalidomide and
dexamethasone upfront for NDMM patients not eligible
for transplant. An updated analysis of this study showed
that the addition of dara to the standard of care Rd
significantly improves the outcomes of MM patients.
Specifically, with a median follow-up (mFU) of 64.5
months for PFS, the mPFS was 61.9 months in the DRd
group compared to 34.4 months in the Rd group
(p<0.0001). Furthermore, after a mFU of 89.3 months for
OS, the mOS was 90.3 months in the DRd group
compared to 64.1 months in the Rd group (p<0.0001). In
addition, minimal residual disease (MRD) negativity
(107°) in patients <75 years was 36.1% vs. 12% without
dara and sustained-MRD negativity at 6 or 12 was higher
for DRd, 14.9% vs. 4.3% and 10.9% vs. 2.4%,
respectively, which is associated with longer survival.
The most common AEs were cytopenia, especially
neutropenia (54% rate with DRd). In the experimental
group, a higher rate of infection was demonstrated
(pneumonia in 19% of patients with dara vs. 11% without
dara).’* In a specific subgroup analysis of the MAIA
population by frailty status, the benefit in terms of PFS
was maintained in frail patients (NR vs 30.4 months,
p=0.003). However, non-frail patients had a longer PFS
than frail patients. Frailty assessment was performed
retrospectively using age, CCI, and ECOG PS. Patient-
reported outcomes were also investigated in the frail
group of the MAIA trial, and this analysis showed that
patient treated with DRd experienced greater
improvements in their global health status and physical
function from baseline, as well as a greater reduction in
terms of pain scores. These findings, together with
previously discussed efficacy data, support the clinical
benefit of DRd combination in transplant-ineligible
patients, regardless of frailty status.”® In the phase III
ALCYONE trial, dara was investigated in association
with VMP, and this study demonstrated a significantly
improved PFS and OS in the group of D-VMp compared
to VMP. At the last mFU of 78.8 months, the mPFS was
significantly improved in the D-VMp group compared to
VMP (37.3 months vs 19.7 months, p<0.0001). The mOS
were significantly more important with the addition of
data (82.7 months vs. 53.6 months, p<0.0001).

Considering the safety profile, treatment-related adverse
events were more frequent in the dara group (82.9 % vs.
77.4%), but the rate of discontinuation was lower in the
D-VMp group (4.9% vs. 9%).>* As for the MAIA study,
in the ALCYONE trial, a retrospective analysis of
efficacy was conducted considering the frailty status.
After 40.1-months mFU, non-frail patients had longer
PFS and OS than frail patients, but benefits of D-VMp
versus VMp were maintained across subgroups: PFS
non-frail (median, 45.7 vs. 19.1 months; hazard ratio
[HR], 0.36; P <.0001), frail (32.9 vs. 19.5 months; HR,
0.51; P <.0001); OS non-frail (36-month rate, 83.6% vs.
74.5%), frail (71.4% vs. 59.0%). As for the MAIA study,
these findings support the clinical benefit of D-VMp for
transplant-ineligible patients, regardless of frailty
status.”> Based on the results of these two randomized
trials, the dara-based combinations were approved by the
EMA in 2019 and represent, nowadays, the standard of
first-line treatments for NDMM patients who are non-
transplant eligible.” To date, current milestones of
transplant-ineligible patients therapy include either a
quadruple-, triple- or double-drug combination, based on
PIs and/or IMiDs plus dexamethasone plus the anti-
CD38 mAb dara. In this scenario, current first-line
treatments for NDMM include a combination of D-VMp
and DRd. Nevertheless, it is important to realize that one-
third of patients are >75 years old at diagnosis, and at
least 30% are frail, according to IMWG-FI. This group
of patients may not be candidates for intensive therapy,
so different solutions can be evaluated. First, oral
combination therapy could be considered for those
patients who will not have to come to the hospital. In
addition, the most current scheme for MM patients is
until progression or unacceptable toxicity, but fixed-
duration therapy seems to be more appealing for older
and frail patients. In older and frail populations, the use
of dexamethasone could be problematic due to several
side effects that can result from continuous use. Dose-
reduced combination therapies are preferred for frail
patients, and frailty-adjusted doses could be an optimal
approach for this subgroup. In the phase III randomized
study RV-MM-PI-0752 enrolling intermediate-fit
elderly patients, lenalidomide maintenance with
discontinuation of dexamethasone after nine cycles of Rd
demonstrated similar efficacy in terms of outcomes to Rd
until progression (mPFS 20.2 vs 18.3 months, p=0.16).%®
Recently, other trials have investigated the idea of
interrupting dexamethasone for frail patients. In the [FM
2017-03 phase III trial, a steroid-sparing approach of
dara and lenalidomide (DR) compared to Rd was
analyzed. Patients receiving DR had deeper and more
durable responses with similar discontinuation rates for
adverse events.” Overall, for older and frail patients, the
challenge remains to find the optimal therapy in terms of
efficacy with minimal toxicity. Nevertheless,
individualized and more specific trials are warranted for
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Table 2. Overview of major treatment in newly diagnosed nontransplant eligible patients.

FIRST VISTA SWOG S0777 VR lite MAIA ALCYONE
Rd VMP VRd DRd D-VMp

Number of pts enrolled 1623 682 525 53 706 737
Number of pts >75 years old 567 216 4 211 321
Response rate, n(%):

e ORR o 381 o 71 o 815 o 86 e 909 e 929

e 2>CR o 22 e 30 e 157 e 32 e 46 e 436

e >VGPR e 26 * - e 278 e 66 e 73 e 308
mPFS, months 26 21 43 35.1 61.9 373
OS, months 59.1 56 75 - 90.3 82.7
MRD negativity rate, n(%) - - - - 28.8 26.9
Adverse events (%):

e  Hematological gr 3-4 e 30 e 40 82 o 14 o 40 o 57

e Infection gr 3-4 e 32 * - - o - e 30 e 417

e Neurological toxicity * - e 79 33 e << o - o -

ORR, Overall Response Rate; CR, Complete Response; VGPR, Very Good Partial Response; mPFS, median Progression Free Survival; OS,
Overall Survival; MRD, Minimal Residual Disease. Adapted from “30 Years of improved survival in non-transplant eligible newly diagnosed

multiple myeloma”.%

this population. Based on published consensus
guidelines, upfront doublet and triplet combinations (Rd
or VMP) could be considered an adequate therapy in frail
patients.*

Quadruplet-Based Regimens and Modern
Immunotherapies. Considering the results of newly
daratumumab-based therapy for non-transplant eligible
patients, several clinical trials are currently investigating
quadruplet combinations for these patients with the aim
of achieving deeper and longer remission. The ideal
therapeutical approach for this population could be
treatment with only one line of therapy during their
disease course. The phase III trial CEPHEUS, the first
dara study with MRD as a primary endpoint, showed a
superior rate of overall and sustained MRD negativity
and a significantly improved PFS of D-VRd compared to
VRd.” In the last few years, another anti-CD38 mAb
(Isatuximab) has been developed, and it was tested
upfront in patients who are non-transplant eligible. In the
phase III IMROZ study, the experimental arm Isa-VRd
was compared to the standard of care VRd. At a median
follow-up of 59.7 months, the estimated PFS at 60
months was 63.2% in the Isa-VRd group, as compared
with 45.2% in the VRd group (p<0.001). The rate of
patients with a complete response or better was
significantly higher in the Isa-VRd group than in the
VRd group (74.7% vs. 64.1%, p=0.01), as was the
percentage of patients with MRD-negative status and a
complete response (55.5% vs. 40.9%, p= 0.003).”
Furthermore, in the IFM 2020-05 BENEFIT trial,
isatuximab in combination with VRd was compared to
IsaRd. The results from the BENEFIT study
demonstrated a benefit of the quadruplet-based Isa-VRd
regimen compared to IsaRd in all non-transplant eligible

negative rate at 10°at 18 months compared to IsaRd
(p<0.0001), the primary endpoint of the BENEFIT
study. Specifically, the benefit of the Isa-VRd regimen
was greater in high-risk patients compared to non-high-
risk patients. In addition to anti-CD38 mAb, other drugs
with different targets are being evaluated.®’ Belantamab
mafodotin is a first-in-class B-cell maturation antigen-
targeting antibody-drug conjugate. DREAMM-9 is an
ongoing randomized phase I dose optimization study
evaluating belantamab mafodotin in combination with
bortezomib, lenalidomide, and dexamethasone (VRd) in
non-eligible transplant NDMM. A previous interim
analysis showed no unexpected safety signals and early
and deep antimyeloma responses.*

Among the innovative antimyeloma therapies,
bispecific T-cell engagers (BiTes) and chimeric antigen
receptor (CAR-T) cell therapy are also gaining interest
in non-transplant eligible patients. CAR-T cell therapy
involves reprogramming T cells with a CAR construct
targeting a tumor-associated antigen. Antigen binding
triggers CAR-T activation, proliferation, and cytotoxic
effector functions. Recently, CARs have been
manufactured against plasma cell antigens such as
BCMA, GPRC5D, and others.”® Currently, two CAR-T
cell products are available and have been approved by
EMA for triple refractory relapsed/refractory MM
patients. The approval of these two CAR-Ts,
idecabtagene vicleucel (ide-cel) and ciltacabtagene
autoleucel (cilta-cel), both targeting BCMA expressed
by plasma cells, derived from two pivotal clinical trials,
KarMMa-2, and CARTITUDE-1, respectively.®*%
CAR-T cell therapy is usually well tolerated, and their
principal toxicities, such as cytokine release syndrome
(CRS) and immune effector cell-associated neurotoxicity
syndrome (ICANS), are now considered manageable.

patients. Isa-VRd significantly increased the MRD  Nevertheless, considering  possible long-term
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complications such as cytopenia,
hypogammaglobinemia, and infections, MM patients
treated with CAR-T cell therapy have to be closely
monitored during follow-up.®® Based on previous results
on relapsed/refractory MM patients, the possible efficacy
of CAR-Ts in early lines of treatment was hypothesized.

Furthermore, given the relatively low toxicity, it is
considered possible to administer CAR-T cells also to
older patients, but this requires a specific patient
selection, and data focusing on non-transplant eligible
patients is limited. To answer this question, the
randomized phase 3 CARTITUDE-5 study was designed
to compare the efficacy of VRd induction followed by
cilta-cel vs VRd induction followed by Rd maintenance
in patients with NDMM for whom autologous stem cell
transplant is not planned as initial therapy.®’ Instead,
BiTEs consist of two antigen recognition domains
connected via a linker. They create an indirect
immunological synapse between plasma cells and T-
cells, resulting in T-cell activation and MM cell
apoptosis. BiTEs target BCMA, G protein-coupled
receptor, class C, group 5, member D (GPRC5D), and Fc
receptor homolog 5 (FcRHS5). Unlike CAR-Ts, BiTEs
are “off the shelf” therapy and mostly administered
subcutaneously, although they require weekly or bi-
weekly administration.®® Nevertheless, unlike CAR-Ts,
BiTEs are a continuous treatment with no fixed duration.
To date, three products have been approved for triple
relapsed/refractory MM patients based on the results of
pivotal clinical trial: 1) teclistamab (anti-BCMA) that
has been approved due to the data of MajesTEC-1 phase
one/two study;® 2) elranatamab (anti-BCMA) that have
been approved due to the results of MAGNETISMM-1
trial’® and 3) talquetamab (anti-GPR5CD) that have been
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