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All elderly are not equal

Can perform limited 
activities but  they don’t 

need any help

Help for household tasks
Dependent on other 

people
Partial help for their 

personal care

Active, independent, 
who exercise regularly

Heterogeneous population
Variety of disease- and host-related factors

Fit patients
ASCT Eligible

Fit patients
No ASCT Eligible

Unfit/Intermediate Frail

Based on
Age

Performance status (PS)
Comorbidities 

(R-MCI score, HCT-CI) and 
organ function



Disease-related Factors

• R-ISS
• Chromosomal abnormalities
• Circulating Plasma Cells
• Plasma cell Leukemia
• Extramedullary disease
• Early relapse
• Response and MRD

Patient-related Factors

• Frailty
• Age
• Renal Failure
• Co-morbidities
• Organ Function

Prognostic Factors



Differences in the genetic make-up of MM by age

Contribution of genetics 
to outcome 



Adverse events and toxicity

*At least one adverse event; †Due to AEs, withdrawal of consent, patient compliance, 
unknown; progressive disease was excluded
AE, adverse event; GI, gastrointestinal

Non Hematol
Adverse
Events

Disconti
nuation

Bringhen S, et al. Haematologica. 2013;98:980–987; 
Larocca A, et al. Blood 2013;122: abstract 687

Bringhen S et al. Crit Rev Oncol Hematol 2018:130;27-35

Overall SurvivalGrade 3-5 Adverse Events 
and Discontinuation

Months

Cu
m

ul
at

iv
e 

In
ci

de
nc

e
of

 D
ea

th Tox < 80
Tox ≥ 80 
Other < 80
Other ≥ 80

0 6 12 18 24
0.00

0.05

0.10

0.15

0.20

0.25

0.30

Toxic deaths

Survival inferior due to toxic deaths
Death due to toxicity 4-fold higher and death due to other causes  2-fold higher in >80 versus <80 years



FIRST LINE TREATMENT IN ELDERLY MYELOMA PATIENTS
PROBABILITY OF RECEIVING A FURTHER LINE OF THERAPY

38% of patients ended fourth-line treatment in remission,

suggesting that patients do benefit from receiving treatment

at this later stage; however, very few reach fifth-line treat-

ment (1%). A better understanding of the reasons for the

increasingly small proportion of patients reaching later lines

of treatment is needed, given the numerous new agents

recently approved for the treatment of MM. One contribut-

ing factor may be the old age of many of these patients, who

will accumulate comorbidities unrelated to MM. Thus,

patients who are younger at diagnosis (i.e. those who were

eligible for SCT) may be more likely to reach later lines and

thus derive the greatest benefit from increasing treatment

options at repeated relapses. This is borne out by the fact

that, despite a longer time since diagnosis, the age distribu-

tion of patients at third-line therapy was similar to that at

first-line treatment. It should also be noted that over half of

patients treated at third line had been diagnosed with MM

more than 5 years ago and may thus have received less than

optimal regimens and supportive care than patients who are

diagnosed with MM today.

A high proportion of patients in early lines ‘ended treat-

ment as planned’, indicating that the physician did not

intend to treat the patient until progression. The association

between longer treatment-free intervals and better quality

of life (Acaster et al, 2013) could explain why physicians

end treatment before progression. Alternatively, treatment

discontinuation could be due to the use of bortezomib- or

thalidomide-containing regimens, for which the prescribing

instructions recommend a fixed number of cycles (http://

www.ema.europa.eu/docs/en_GB/document_library/EPAR_-

_Product_Information/human/000823/WC500037050.pdf,

http://www.ema.europa.eu/docs/en_GB/document_library/

EPAR_-_Product_Information/human/000539/WC500048471.

pdf). Surprisingly, patients receiving lenalidomide frequently

discontinued before progression, illustrating how real-world

practice can deviate from the summary of product charac-

teristics http://www.ema.europa.eu/docs/en_GB/document_li-

brary/EPAR_-_Product_Information/human/000717/WC5000

56018.pdf). As patients progressed to later lines, they were

more likely to discontinue as a result of disease progression,

poor physical condition or toxicity. As expected, patients

experiencing toxicity or comorbidities were significantly less

likely to continue to the next line of treatment than

those who did not experience adverse effects. Anaemia was

particularly strongly associated with discontinuation. How-

ever, this a treatable condition so there is an opportunity

Remission/patient stabilised

CR or VGPR

Normal renal status at end of line

No AEs at end of line

SCT

ECOG PS 0–1 at diagnosis

No negative clinical factors at end of line
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Thrombocytopenia

Upper respiratory infection

Neutropenia
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Fig 6. Association of patient characteristics with the probability of receiving a further line of treatment. Associations between the probability of
receiving a further line of treatment and patient and disease characteristics were calculated using logistics regression analyses. A P value of <0!05
was considered statistically significant. AE, adverse event; CI, confidence interval; CR, complete response; ECOG PS, European Cooperative
Oncology Group performance status; SCT, stem cell transplant; SRE, skeletal-related event; VGPR, very good partial response.

K. Yong et al

260 ª 2016 The Authors. British Journal of Haematology published by John Wiley & Sons Ltd.
British Journal of Haematology, 2016, 175, 252–264
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Palumbo A et al. Blood. 2015; 25:2068-2074

IMWG Frailty Score



9Bonello F et al. Cancers 2021, 12(11):3106

Assessment of frailty in Myeloma



Role of chronological age > 80 ys in the IMWG Frailty Score

D’Agostino M et al. EHA 2020. 

Frail by age only (>80 years, CCI≤1, ADL>4, IADL>5) vs. Frail_by_other

Overall Survival Drug Discontinuation

Frail by age >80 years = Frail for any other reason

76.5 months 
41.6 months 

42.9 months 



Myeloma risk profile (MRP) is associated with outcome 

HR for early mortality 4.8

HR for early mortality 10.6

MRP, UK Myeloma Research Alliance Risk Profile; WHO, WHO performance status; 
ISS, International Staging System; CRP, C-reactive protein; CI, confidence interval; 
HR, hazard ratio; p, p-value; HR, high risk. 

Cook G, et al. Lancet Haematology 2019;6(3):e154-e166
Validated: Redder et al. BJH 2020

Improvement by adding disease characteristics: WHO, age, ISS and CRP
Only data available in all baseline assessments, no questionnaires/scores



Simplified frailty scale predicts outcomes in NDMM patients 
treated in the FIRST (MM-020) trial

Facon T, et al. Leukemia 2020;34:224–233.

Simplified Frailty scale assessed with age, Charlson Comorbidity Index (CCI), and ECOG PS
Retrospective analysis (n = 1618) : frail (49%) and non-frail (51%) patients



A single centre retrospective analysis on the ability to 
identify transplant-ineligible patients with MM who are not 

likely to benefit from new standard therapies  

• Retrospectively simplified frailty scores, proposed by Facon et al (Leukemia 2000) based on age, 
ECOG PS and CCI

• 189 patients, 23% older than 80 years

• 70% were classified as frail and 30% non-frail 

• CCI>1, PS ≥2 and albumin level ≤ 3g/dL whereas age was not found a factor affecting early 
mortality. Using albumin level ≤3 g/dL instead of age > 80, present in the Facon scale, the new 
score was able to stratify patients in frail (score 3-5, n= 55, 29.5%) and non-frail (score 0-2, 
n=155, 70.5%). 

• Conclusion: Facon score could be improved using simple parameter as albumin level, to 
increase the ability to detect patients with the highest risk of early mortality

Offidani M et al Clinical Lymphoma Myeloma and Leukemia Volume 21, Supplement 2, October 2021, Page S124



COMPASS: a prospective study comparing clinical (CA) vs 
geriatric assessment (GA) in NDMM patients  

• 200 NDMM patients ≥ 70 years, 74% of patients were ≥ 75 years
• CA performed by the treating physician; GA (G8) independently by a trained health care worker.
• 43% of patients were frail by CA; 69% had a geriatric risk profile by G8. 
• Patients fit by CA but frail by G8 (fit-frail) were older (p=0,002), had reduced nutritional status 

(p<0,001), more recent weight loss (p<0,001), more polypharmacy (p<0,001), compared to fit by 
CA and G8 (fit-fit). 

• CA fit but G8 frail patients were more independent on ADL, iADL, and had less cognitive 
impairment compared with frail patients by both CA and G8. 

• Fit by CA but frail by G8 score were categorized into intermediate fit (31%) and frail (57%) by 
IMWG frailty score.

• After 3 months of treatment, the majority of patients remained in the same category (fit or frail) by 
CA and by G8 (respectively 82% and 80%), reinforcing that frailty status at diagnosis is not driven 
by myeloma-related symptoms.

CA underestimates the geriatric risk profile in 25% of NDMM elderly patients
Delforge M et al Clinical Lymphoma Myeloma and Leukemia Volume 21, Supplement 2, October 2021, Page S124



SWOG S0777 ALCYONE MAIA

Median age (years)
≥ 75 years
>80 years

63
65 43%

Not reported

71
30%

Not reported

73
44%

Not reported

ECOG PS
0-1
2

> 2

86%
14% 2-3

Excluded >3

75%
25%

Excluded

83%
17%

Excluded

Creatinine clearance
30-60 ml/min
< 30 ml/min

5% creatinine > 2mg/dL
excluded

41%
excluded (< 40 ml/min)

41%
excluded

Exclusion criteria Previous malignancy
NYHA III/IV

Recent myocardial infarction

AST/ALT > 2.5 ULN
Malignancy < 3 years

Myocardial infarction < 1 
year

AST/ALT > 2.5 ULN
Malignancy < 5 years

Myocardial infarction < 1 year

Are patients in clinical trial really frail?

Durie B et al, Blood 2018; 132;1992; Durie et al; Blood Cancer J; 10:53; Mateos MV et al, Lancet 2020; 395(10218):132-141; Facon T et al, N Eng J Med 2019 380, 2105-15

Experimental trial versus real-life population



All patients

Not selected patients

Logistics (lack of care-giver, distance from site)
Several/Some comorbidities

Not always appropriate compliance

Cummunity-based setting

Tailored treatment at physician judgment

Real life
Effectiveness

Limited number of patients

Selected patients

Restrictive inclusion criteria
Limited comorbidities

Intensive monitoring of patients

Enrolled in clinical trial units

Lack of frailty-tailored endpoint (i.e. quality of life)

Clinical trial
Efficacy

Experimental trial versus real-life population



Management of frail and intermediate 
(unfit) MM patients



Courtesy by Facon T IMW 2021



Mateos MV et al. N Engl J Med 2018;378:518-28
Usmani SZ, et al., ASCO 2019; abstract 8035, oral presentationCI, confidence interval; D, daratumumab; HR, hazard ratio; PFS, progression-free survival; VMP, bortezomib-melphalan-prednisone.

Daratumumab in first line
Impact of age on outcomes

In both studies, no impact of age was observed

ALCYONE study: D-VMP > VMP
Median age 71 years (range 40-93)

>75 years  29.7%

MAIA study: D-Rd > Rd
Median age 73 years (range 45-90) 

>75 years  43.5%



ALCYONE MAIA

Mateos MV, et al. Clin Lymphoma Myeloma Leuk. 2021, epub ahead of print; Zweegmann et al, EMN 2021. Facon T et al. Leukemia  2022

Daratumumab in first line
Impact of frailty on outcomes
PFS in the total non-frail and frail subgroups

Non-frail patients had longer PFS than frail patients, but the PFS benefit of  the addition of Dara 
was maintained across frailty subgroups



VRd-Rd vs continuous Rd: SWOG SO777 trial 
Impact of age on outcomes

VRd improved outcome compared with Rd, irrespective of age

Overall survival by age

OS for VRd >65 yrs: 65 mo

Durie B et al. ASH 2018, abstract 1992, poster presentation; Durie B et al BCJ 2020
V, bortezomib; R, lenalidomide; d, dexamethasone; PFS, progression-free survival; OS, overall survival; p, p-value; yrs, years, mo, months.

Age ≥65 years 43% overall, VRd 38%



Patient-frailty index and frailty index-defined risk factor assessment 
via IMWG-FI and Revised Myeloma Comorbidity Index

Dimopouolos MA et al.  Annals of Oncology 2021
http://www.myelomafrailtyscorecalculator.net 
http://www.myelomacomorbidityindex.org/ 



Treatment adjustment based on patient frailty/fitness
EHA-ESMO Guidelines

Dimopouolos MA et al.  Annals of Oncology 2021

Expert-opinion dose modification guidelines are available to adapt treatment 



Dose-adapted treatment
Modified VRd (VRd-lite)

Phase 2 Study Median age 73 years
ORR 86%, >VGPR 66%, >CR 44%

Any grade PN 60%, Grade 3-4 PN 2%
Grade 3-4 AEs: Fatigue 16%, Rash 10%, 

Neutropenia 14%

MM, multiple myeloma; V, bortezomib; R, lenalidomide; d, dexamethasone; No., N, number.

VRd-lite is well-tolerated and highly effective in TNE patients with robust PFS and OS.
O’Donnell et al, BJH 2018, 182(2):222-230; 
O’Donnell et al, ASH 2019



Convenient treatment: Daratumumab sc

Chari et al., ASH 2019; abstract 3152

Dara sc combination therapy 

safety profiles were consistent 

with Dara iv

with lower rate of IRRs
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Safety: Grade 3 or 4 TEAEs
• Rate of discontinuation due to TEAEs (overall): 6.9% D-VMP vs 9.3% VMP
• Invasive secondary primary malignancy rate: 4.9% D-VMP vs 4.5% VMP
TEAEƐ ŽccƵƌƌing in шϯй of patients D-VMP

(n = 346)
VMP

(n = 354)
Hematologic, n (%)

Neutropenia 139 (40.2) 138 (39.0)
Thrombocytopenia 120 (34.7) 134 (37.9)
Anemia 60 (17.3) 70 (19.8)
Leukopenia 28 (8.1) 30 (8.5)
Lymphopenia 27 (7.8) 22 (6.2)

Nonhematologic, n (%)
Pneumonia 45 (13.0) 15 (4.2)
Hypertension 19 (5.5) 6 (1.7)
Fatigue 12 (3.5) 9 (2.5)
Hyperglycemia
Diarrhea

11 (3.2)
9 (2.6)

8 (2.3)
11 (3.1)

No new safety concerns were identified

TEAEs, treatment-emergent adverse events.

• Grade 5 TEAEs: 6.9% D-VMP vs 5.6% VMP

Mateos MV et al ASH 2019; Bahlis N et al, ASH 2019

Daratumumab Plus Lenalidomide and Dexamethasone (D-Rd) Versus Lenalidomide and Dexamethasone (Rd)  
in Patients With Newly Diagnosed Multiple Myeloma (NDMM) Ineligible for Transplant: Updated Analysis of MAIA

Nizar Bahlis,1,* Thierry Facon,2 Saad Z. Usmani,3 Shaji K. Kumar,4 Torben Plesner,5 Robert Z. Orlowski,6 Cyrille Touzeau,7 Supratik Basu,8 Hareth Nahi,9 Cyrille Hulin,10 Hang Quach,11 Hartmut Goldschmidt,12 Michael O’Dwyer,13  
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INTRODUCTION
 ✦ In the pivotal phase 3 FIRST trial, treatment with lenalidomide and dexamethasone (Rd [continuous]) 
was established as an approved standard of care after demonstrating significantly improved 
progression-free survival (PFS) compared to treatment with melphalan, prednisone, and thalidomide 
(MPT) in patients with transplant-ineligible (TIE) newly diagnosed multiple myeloma (NDMM)1,2

 ✦ Daratumumab (DARA) is a human IgGκ monoclonal antibody targeting CD38 with a direct  
on-tumor3-6 and immunomodulatory7-9 mechanism of action

 ✦ DARA is approved in many countries as monotherapy in heavily pre-treated relapsed/refractory 
multiple myeloma (RRMM)10,11 and in combination with standard-of-care regimens for NDMM  
and RRMM12-15

 ✦ The addition of DARA to standard-of-care regimens in phase 3 studies has consistently demonstrated 
a near doubling of complete response (CR) rates, tripling of minimal residual disease (MRD)–negativity 
rates, and reduction in the risk of disease progression or death by ≥44% in patients with TIE NDMM12,15  
or RRMM13,14,16

 – In a pre-specified interim analysis of the phase 3 ALCYONE trial, at a median follow-up of 16.5 months, 
DARA plus bortezomib, melphalan, and prednisone (D-VMP) resulted in a 50% reduction in the risk  
of disease progression or death, with an 18-month PFS rate of 71.6% (95% confidence interval [CI],  
65.5-76.8) for D-VMP and 50.2% (95% CI, 43.2-56.7) for bortezomib, melphalan, and prednisone alone 
in patients with TIE NDMM12

 – In the phase 3 POLLUX trial in patients with RRMM, after a median follow-up of 44.3 months,  
DARA plus Rd (D-Rd) resulted in a 56% reduction in the risk of disease progression or death,  
and a median PFS of 44.5 months versus 17.5 months for Rd alone14,17

 ✦ In the primary analysis of the phase 3 MAIA study (median follow-up, 28.0 months), a significant  
PFS benefit (median not reached [NR] vs 31.9 months; hazard ratio [HR], 0.56; P <0.0001) and a >3-fold 
increase in MRD-negativity rates (10–5 sensitivity threshold; 24.2% vs 7.3%; P <0.0001) were observed 
for D-Rd versus Rd in patients with TIE NDMM15 

 ✦ Here, we report updated efficacy and safety findings from MAIA after ~9 months of additional follow-up

METHODS
Study Design

 ✦ The study design of the phase 3 MAIA trial (ClinicalTrials.gov Identifier: NCT02252172) is summarized 
in Figure 1
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 then Q4W thereafter until PD
R: 25 mg PO
 Days 1-21 until PD
da: 40 mg POa or IV
 QW until PD 

R: 25 mg PO
 Days 1-21 until PD
d: 40 mg PO 
 Days 1, 8, 15, 22 until PD 

D-Rd

Cycles: 28 days

Rd

TIE, transplant-ineligible; NDMM, newly diagnosed multiple myeloma; ECOG PS, Eastern Cooperative Oncology Group performance status; Rd, lenalidomide/dexamethasone;  
PO, oral; PD, progressive disease; D-Rd, daratumumab/lenalidomide/dexamethasone; IV, intravenous; QW, once weekly; Q2W, every 2 weeks; Q4W, every 4 weeks;  
PFS, progression-free survival; TTP, time to progression; CR, complete response; sCR, stringent complete response; MRD, minimal residual disease; NGS, next-generation 
sequencing; PFS2, progression-free survival on next line of therapy; OS, overall survival; ORR, overall response rate; DARA, daratumumab.
aOn days when DARA is administered, dexamethasone will be administered to patients in the D-Rd arm and will serve as the treatment dose of steroid for that day, as well as the 
required pre-infusion medication.

Figure 1. MAIA study design.

 ✦ Patients with NDMM ineligible for high-dose chemotherapy and autologous stem cell transplant due 
to age ≥65 years or comorbidities were randomly assigned (1:1) to receive Rd ± DARA

 – Stratification factors were International Staging System stage (I vs II vs III), region (North America vs 
other), and age (<75 vs ≥75 years)

 ✦ All patients received 28-day cycles of Rd (lenalidomide, 25 mg orally once daily on Days 1-21; 
dexamethasone, 40 mg orally or intravenously [IV] on Days 1, 8, 15, and 22) 

 ✦ In the D-Rd arm, DARA (16 mg/kg IV) was given weekly during Cycles 1 and 2, every 2 weeks during 
Cycles 3 through 6, and every 4 weeks thereafter

 ✦ Patients in both treatment arms were treated until disease progression or unacceptable toxicity 

Endpoints and Assessments
 ✦ The primary endpoint was PFS 

 ✦ Key secondary endpoints included overall response rate, MRD-negativity rate (10–5 sensitivity 
threshold, clonoSEQ® version 2.0 [Adaptive Biotechnologies, Seattle, WA, USA]), and safety 

 – MRD assessments were performed at baseline; at the time of suspected CR/stringent CR (sCR); and 
at 12, 18, 24, and 30 months post Cycle 1 Day 1 (±1 month). Patients who did not achieve responses 
of near CR or better did not have post-baseline MRD assessments performed

 – Sustained MRD-negativity is defined as having tested MRD negative with confirmation at  
≥6 months and at ≥12 months apart without testing MRD positive in between

 ✦ PFS on the next line of therapy (PFS2) was defined as the time from randomization to disease 
progression on the next line of therapy or death

RESULTS
Demographic and Baseline Disease Characteristics

 ✦ Patient demographics and baseline disease characteristics are summarized in Table 1 and have been 
published previously15

 ✦ A total of 737 patients were randomized (D-Rd, 368; Rd, 369)

 ✦ Patient baseline characteristics were well balanced between the treatment arms

 – Median (range) age was 73.0 (45-90) years, with 43.6% of patients ≥75 years of age

 – Among 642 patients evaluable for fluorescence in situ hybridization/karyotyping analysis,  
85.7% had standard and 14.3% had high cytogenetic risk 

Table 1. Demographic and Baseline Disease Characteristics

Characteristic
D-Rd 

(n = 368)
Rd 

(n = 369)
Age

Median (range), years 73.0 (50-90) 74.0 (45-89)
Distribution, n (%)

<65 years 4 (1.1) 4 (1.1)
65-<70 years 74 (20.1) 73 (19.8)
70-<75 years 130 (35.3) 131 (35.5)
≥75 years 160 (43.5) 161 (43.6)

ECOG PS score, n (%)
0 127 (34.5) 123 (33.3)
1 178 (48.4) 187 (50.7)
2a 63 (17.1) 59 (16.0)

ISS stage, n (%)
I 98 (26.6) 103 (27.9)
II 163 (44.3) 156 (42.3)
III 107 (29.1) 110 (29.8)

Type of measurable disease, n (%)
IgG 225 (61.1) 231 (62.6)
IgA 65 (17.7) 66 (17.9)
Otherb 9 (2.4) 10 (2.7)
Detected in urine only 40 (10.9) 34 (9.2)
Detected as serum-free light chain only 29 (7.9) 28 (7.6)

Cytogenetic profile, n/total (%)
Standard risk 271/319 (85.0) 279/323 (86.4)
High risk 48/319 (15.0) 44/323 (13.6)

Median time since initial diagnosis of MM (range), months 0.95 (0.1-13.3) 0.89 (0-14.5)
D-Rd, daratumumab/lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone; ECOG PS, Eastern Cooperative Oncology Group performance status; ISS, International 
Staging System; MM, multiple myeloma.
a2 patients had an ECOG PS score >2 (1 patient each with an ECOG PS score of 3 and 4).
bIncludes IgD, IgE, IgM, and biclonal.

Patient Disposition
 ✦ Median duration of study treatment was ~10 months longer for the D-Rd arm compared with the Rd arm

 ✦ 143 (39.3%) patients receiving D-Rd versus 233 (63.8%) patients receiving Rd have discontinued 
treatment

 ✦ 85 (23.1%) patients with D-Rd versus 103 (27.9%) patients with Rd have discontinued the study due  
to death

Efficacy
 ✦ After a median follow-up of 36.4 months, median PFS was NR with D-Rd versus 33.8 months with Rd 
(HR, 0.56; 95% CI, 0.44-0.71; P <0.0001; Figure 2)

 – The estimated 36-month PFS rate was 68% with D-Rd versus 46% with Rd (Figure 2)
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Figure 2. Updated PFS with D-Rd and Rd in MAIA. 

 ✦ The PFS benefit of D-Rd versus Rd was observed in all pre-specified subgroups, except for patients 
with impaired hepatic function, which had a small sample size (Figure 3)

 – In patients with high cytogenetic risk, median PFS was not estimable for D-Rd and 29.6 months for 
Rd (HR, 0.57; 95% CI, 0.32-1.04)
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Figure 3. Subgroup analysis of PFS.

 ✦ Adding DARA to Rd resulted in deeper responses with higher rates of ≥CR and ≥very good partial 
response, compared with Rd alone (Figure 4) 
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Figure 4. ORR.a

 ✦ Median duration of response among responders was NR with D-Rd versus 40.7 months with Rd 

 ✦ The MRD-negativity rate was significantly higher with D-Rd versus Rd (29% vs 9%; P <0.0001; Figure 5A)

 ✦ The MRD-negativity rate was 10-fold higher in the D-Rd group (23%) compared to the Rd group (2%)  
in patients with high cytogenetic risk

 ✦ Patients receiving D-Rd achieved significantly higher rates of MRD durability compared with Rd,  
with respective sustained MRD-negativity rates of 15% versus 4% at a cutoff point of ≥6 months, and 
11% versus 2% at a cutoff point of ≥12 months (Figure 5B)
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Figure 5. (A) MRD-negativity ratea and (B) sustained MRD negativitya in patients treated  
with D-Rd versus Rd.b

 ✦ The most common subsequent therapy regimens (both groups) included bortezomib/
cyclophosphamide/dexamethasone (VCd), bortezomib/dexamethasone (Vd), and bortezomib/
melphalan/prednisone (VMP) 

 ✦ After a median follow-up of 36.4 months, median PFS2 was NR for D-Rd versus 47.3 months for Rd 
(HR, 0.69; 95% CI, 0.53-0.91; P = 0.0079); follow-up is ongoing (Figure 6)
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Figure 6. PFS2 for D-Rd versus Rd.

Safety
 ✦ With ~9 months of additional follow-up, safety profiles were similar to those reported for the primary 
analysis, with no new safety concerns observed

 ✦ Grade 3/4 treatment-emergent adverse events (TEAEs; Table 2) occurring in ≥10% of patients were 
neutropenia (51% for D-Rd vs 35% for Rd), lymphopenia (15% vs 11%), pneumonia (15% vs 9%),  
anemia (14% vs 21%), leukopenia (11% vs 6%), and hypokalemia (10% in both groups)

 ✦ Grade 3/4 infection rates were 36% for D-Rd versus 27% for Rd

 ✦ The most common serious TEAE was pneumonia (14% for D-Rd vs 9% for Rd) 

 ✦ 9% of patients in the D-Rd arm and 18% of patients in the Rd arm discontinued treatment due to TEAEs 

Table 2. TEAEs for D-Rd Versus Rda

D-Rd
(n = 364)

Rd
(n = 365)

Any gradeb Grade 3 or 4c Any gradeb Grade 3 or 4c

Hematologic, n (%)

Neutropenia 214 (59) 186 (51) 156 (43) 129 (35)

Anemia 134 (37) 49 (14) 143 (39) 75 (21)

Leukopenia 70 (19) 40 (11) 37 (10) 21 (6)

Lymphopenia 68 (19) 56 (15) 46 (13) 39 (11)

Nonhematologic, n (%)

Diarrhea 221 (61) 25 (7) 174 (48) 19 (5)

Constipation 151 (42) 6 (2) 133 (36) 1 (<1)

Fatigue 152 (42) 31 (9) 105 (29) 15 (4)

Peripheral edema 142 (39) 7 (2) 109 (30) 2 (<1)

Back pain 134 (37) 11 (3) 99 (27) 13 (4)

Asthenia 121 (33) 18 (5) 95 (26) 15 (4)

Bronchitis 119 (33) 11 (3) 82 (23) 5 (1)

Nausea 121 (33) 5 (1) 85 (23) 2 (<1)

Insomnia 113 (31) 10 (3) 112 (31) 12 (3)

Pneumonia 88 (24) 53 (15) 51 (14) 33 (9)

Hypokalemia 80 (22) 37 (10) 65 (18) 35 (10)
TEAE, treatment-emergent adverse event; D-Rd, daratumumab/lenalidomide/dexamethasone; Rd, lenalidomide/dexamethasone.
aSafety analysis set.
bAny-grade TEAEs occurring in ≥30% of patients.
cGrade 3 or 4 TEAEs occurring in ≥10% of patients.

*Presenting author.

CONCLUSIONS
 ✦ After a median follow-up of 36.4 months, the addition of DARA to Rd continues 

to demonstrate a significant PFS benefit and improved rates of deeper and more 
durable responses, including a tripling of the MRD-negativity rate, versus Rd 
alone in patients with TIE NDMM

 – The estimated 36-month PFS rate was substantially higher for D-Rd than Rd

 – Importantly, D-Rd showed a PFS benefit and improvement in  
MRD-negativity rate in patients with high cytogenetic risk

 ✦ The longer follow-up also demonstrated a significant benefit in PFS2 favoring 
D-Rd versus Rd alone

 – PFS2 may be considered a surrogate for overall survival; longer overall 
survival is anticipated in patients receiving D-Rd versus Rd

 ✦ No new safety concerns were observed

 ✦ These results continue to support the use of D-Rd in the first line of treatment 
for TIE patients with NDMM
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New standards including daratumumab in first line
Safety

Adverse Events

ALCYONE study: D-VMP vs VMP MAIA study: D-Rd vs Rd

Adverse Events

The most common grade 3-4 AEs were neutropenia and pneumonia
Discontinuations due to AEs 9% vs 18%Discontinuations due to AEs 6.9% vs 9.3%



Ixazomib-Daratumumab-low dose dexamethasone
Phase II HOVON 143 trial

Median Age 76 years for unfit, 82 years for frail 

Unfit Frail

ORR 74% 78%

PFS 23 months 12 months

Discontinuation 2% 7%

Early death 2% 9%

Grade 3-4 infections 9% 13%

9 cycles of 4 weeks
Ixazomib 4 mg day 1, 8, 15
Daratumumab 16 mg/kg 
cycle 1-2 day 1, 8, 15, 22
cycle 3-6 day 1, 15
cycle 7-9 day 1
Dexamethasone
cycle 1-2 20 mg day 1, 8, 15, 22
cycle 3-6 10 mg day 1, 15
cycle 7-9 10 mg day 1

Induction

8-week cycles (until progression for 
a maximum of 2 years)

Ixazomib 4 mg day 1, 8, 15, 29, 
36, 43
Daratumumab 16 mg/kg   day 1
Dexamethasone 10 mg     day 1

Antibiotic and -viral prophylaxis: Cotrimoxazole 480 mg/day, Valaciclovir 500 mg tid Vaccinations

Maintenance

Zweegman et al., ASH 2019; abstract 695

Effective and feasible treatment, however better identification and support of frail patients needed



Managing toxicity in frail patients: infections
The risk of early severe infections is higher in intermediate fit/frail patients

and negatively affects outcome

INFECTIONNO INFECTION HR* 1.28, 95% CI 1.05-1.58, p 0.02

PFS

Bonello F et al, ASH 2020



Preventing toxicity
Antibiotic prophylaxis in newly diagnosed MM

TEAMM phase 3 trial

Drayson et al. Lancet Oncol 2019; 20:1760. 

N= 977 NDMM. Oral levofloxacin 500 mg vs placebo for 12 weeks.  Start within 2 weeks. 

Prophylactic levofloxacin could be used for patients with newly diagnosed myeloma. 



Dose/Schedule-Adjusted Rd-R vs continuous Rd 
in unfit patients 

RV-MM-PI-0752 Phase III Randomized Study

*The dose and schedule of continuous Rd was the one adopted in patients >75 years in the FIRST trial (Hulin C et al. JCO 2016)

199 intermediate-fit (unfit) patients have been enrolled and could be evaluated
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Rd*
CONTINUOUS Rd

until PD/ intolerance

R: 25 mg/day PO days 1-21
d: 20 mg PO once weekly

Rd INDUCTION
9 cycles

R: 25 mg/day PO days 1-21
d: 20 mg PO once weekly

R MAINTENANCE
until PD/ intolerance

R: 10 mg/day PO days 1-21

Rd-R

R, lenalidomide; d, dexamethasone; PO, orally; PD, progressive disease Larocca A, et al. ASH 2018, abstract 305 



Dose/Schedule-Adjusted Rd-R vs Rd in unfit patients 

R, Lenalidomide; d, dexamethasone; PFS, progression-free survival, OS, overall survival.  

Progression-free survival Overall survival

Larocca A, et al. VOLUME 137, NUMBER 22 3027-3036. 

Reduced dose intensity Rd-R and sparing steroid do not affect outcome in unfit patients 

Median follow-up 37 months

Median PFS 20.2 with Rd-R vs 18.3 months with
Rd (HR, 0.78; 95% CI, 0.55-1.1; P 0.16).

Median OS not reached; 3-year OS rate 74% with Rd-R vs 63% 
with continuous Rd (HR, 0.62; 95% CI, 0.37-1.03; P 0.06).
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UK-MRA FitNEss trial 
Concept of frailty-adjusted dosing

Fitness trial - NCT03720041

IFM 2017-03
340 patients (frail)

Primary endpoint - PFS
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LEN + Dara SC continuously:
LENALIDOMIDE
25mg D1-21/28
DARATUMUMAB SC
1800mg SC Q1Wk for 8 weeks
1800mg SC Q2Wk for 16 weeks
1800mg SC Q4Wk thereafter

Arm A
R-DaraSC

LEN + Lo-DEX continuously:
LENALIDOMIDE
25mg D1-21/28
Lo-DEXAMETHASONE
20mg D1, 8, 15 & 22/28

Arm B
Rd

Active Treatment + PFS Follow-up Phase

LT Follow-up

2

1

Randomization will be stratified by International Staging System (I vs II vs III) and age (<80 vs ≥80)
In Arm A Low Dose Dex (20mg/week) during Cycle 1 and 2 then Methylprednisolone (with SC Dara)

www.clincaltrials.gov identifier: NCT03993912

Frailty-adjusted treatments 



Conclusions
Frailty tailored treatment

Bonello F et al. Pharmaceuticals 2020
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