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Heterogeneous population
Variety of disease- and host-related factors

Personal communication.

Not all elderly patients are 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, 

exercise regularly

Unfit (intermediate) patients Frail patientsFit patients 



Why do we need to identify the different subgroups of 

older adult with multiple myeloma?

Du Montier et al. JCO. 2021

Need to identify the more fragile population



Challenges for a frail patient 

• Age and life expectancy

• Risk of toxicity (toxic deaths)

• Weakened immune system (increased risk of infections)

• Social barriers (care-giver)

• Quality of life 

• Selection of the appropriate treatment



Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity (toxic deaths)

• Weakened immune system (increased risk of infections)

• Social barriers

• Quality of life

• Selection of the appropriate treatment



Adapted from Cook G, et al. Leukemia 2020; 34:2285–94
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 Frail patients have 
- shorter OS and PFS times
- higher incidence of non-hematological AEs and treatment discontinuation  



DHC 2024

K. Groen1,2, F. Smits1,2, K. Nasserinejad3,4,5, M-D. Levin6, J.C. Regelink7, G-J. Timmers8, E. de Waal9, M. 

Westerman10, G.A. Velders11, K. de Heer12, M.B.L. Leys13, R.J.W. van Kampen14, C.A.M. Stege1,2,4, M.R. Seefat1,2, 

I.S. Nijhof1,15, E. van der Spek16, S.K. Klein7,17, N.W.C.J. van de Donk1,2, P.F. Ypma18, S. Zweegman1,2

1. Department of Hematology, Amsterdam UMC, Vrije Universiteit Amsterdam, the Netherlands, 2. Cancer Center Amsterdam, Treatment and Quality of life, Amsterdam, 

the Netherlands, 3. HOVON Foundation, Rotterdam, the Netherlands, 4. Department of Hematology, Erasmus MC Cancer Institute, Rotterdam, the Netherlands, 5. 

Innovative Statistical Consulting, Therapeutics Development Team, Cytel Inc, 6. Department of Internal Medicine, Albert Schweitzer Hospital, Dordrecht, the 

Netherlands, 7. Department of Internal Medicine, Meander Medical Centre, Amersfoort, the Netherlands, 8. Department of Internal Medicine, Amstelland Hospital, 

Amstelveen, the Netherlands, 9. Department of Internal Medicine, Medical Centre Leeuwarden, Leeuwarden, the Netherlands, 10. Department of Internal Medicine, 

Northwest Clinics, Alkmaar, the Netherlands, 11. Department of Internal Medicine, Gelderse Vallei, Ede, the Netherlands, 12. Department of Internal Medicine, 

Flevoziekenhuis, Almere, the Netherlands, 13. Department of Internal Medicine, Maasstad Hospital, Rotterdam, the Netherlands, 14. Department of Internal Medicine, 

Zuyderland Hospital, Sittard-Geleen, the Netherlands, 15. Department of Internal Medicine, Antonius Ziekenhuis, Nieuwegein, the Netherlands, 16. Department of 

Internal Medicine, Rijnstate Hospital, Arnhem, the Netherlands, 17. Department of Hematology, University Medical Center Groningen, Groningen, the Netherlands, 18. 

Department of Hematology, Hagaziekenhuis, Den Haag, the Netherlands

The Simplified Frailty Index classifies more patients 
as frail, when compared to the gold-standard 
International Myeloma Working Group Frailty Index 



Concordance rates

DHC 2024

IMWG-FI Intermediate-fit IMWG-FI Frail

Simplified-FI Intermediate-fit 61 (18.0%) 6 (1.8%)

Simplified-FI Frail 70 (20.6%) 202 (59.6%)

22.4% of 

patients are 

classified

differently



Reclassification

DHC 2024

Simplified-FI IMWG-FI

INT-FIT 67

FRAIL 272

INT-FIT 131

FRAIL 208

INT-FIT by both scores 61 (91%)

INT-FIT reclassified as 

FRAIL by IMWG 6 (9%)

FRAIL by both scores 202 (74%)

FRAIL reclassified as 

INT-FIT by IMWG 70 

(26%)
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Are they frail?

Reclassified patients have 

significant superior overall 

survival compared with

patients frail by both scores!
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Or are they intermediate-fit?

Reclassified patients have the

same overall survival compared

with patients intermediate-fit 

by both scores!



Conclusion

▪ Over 20% of patients are classified differently between both scores

▪ Simplified-FI classifies more patients as frail, compared to the IMWG-FI

▪ IMWG-FI outperforms the Simplified-FI in predicting outcomes

▪ Potential risk of undertreating incorrectly classified patients

▪ Our study strongly advocates for the use of the IMWG-FI over de Simplified-FI

DHC 2024



Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity and toxic deaths →less intensive treatments 

• Weakened immune system (increased risk of infections)

• Social barriers

• Quality of life

• Selection of the appropriate treatment



ALCYONE MAIA

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

Daratumumab in first line
Impact of frailty on outcomes

P
F

S

Non-frail patients had longer PFS than frail patients

The PFS benefit of  the addition of Dara was maintained across frailty subgroups

Retrospective frailty assessment, using age, CCI (retrospective review of medical history), ECOG PS. 

Frailty status was simplified into: non-frail (0–1; a combination of the fit and intermediate subgroups) and frail (≥2). 

ALCYONE MAIA



Fit
(n=145)

Intermediate
(n=250)

Frail
(n=334)

n (%)

D-Rd
(n=68)

Rd
(n=77)

D-Rd 
(n=128)

Rd
(n=122)

D-Rd 
(n=168)

Rd
(n=166)

Total number of patients with grade 

3/4 TEAE
58 (85) 61 (79) 117 (91) 104 (85) 159 (95) 148 (89)

Hematologic

Neutropenia 30 (44) 22 (29) 59 (46) 52 (43) 97 (58) 55 (33)

Lymphopenia 7 (10) 7 (9) 18 (14) 14 (12) 31 (19) 18 (11)

Anemia 4 (6) 11 (14) 17 (13) 24 (20) 28 (17) 40 (24)

Thrombocytopenia 4 (6) 3 (4) 8 (6) 12 (10) 17 (10) 18 (11)

Non-Hematologic

Infections 16 (24) 22 (29) 46 (36) 30 (25) 70 (42) 46 (28)

Pneumonia 7 (10) 5 (7) 13 (10) 11 (9) 33 (20) 17 (10)

Pulmonary embolism 8 (12) 5 (7) 6 (5) 9 (7) 7 (4) 5 (3)

Patients who 

discontinued treatment
20 (29) 45 (58) 45 (35) 74 (61) 78 (45) 114 (68)

Reason for discontinuation

Progressive disease 14 (21) 21 (27) 25 (20) 35 (29) 32 (19) 43 (25)

Adverse event 5 (7) 12 (15) 9 (7) 21 (17) 17 (10) 32 (19)

Non-compliance 1 (1) 4 (5) 5 (4) 7 (6) 8 (5) 12 (7)

Death 0 2 (3) 5 (4) 3 (2) 18 (11) 15 (9)

Frailty subgroup analysis of MAIA

Zweegman et al., EMN 2021



Steroid sparing regimen including daratumumab 
for frail MM patients 

IFM 2017-03
Dara-R vs Rd

Randomization stratified by ISS (I vs II vs III) and age (<80 vs ≥80)

In Arm B low-dose dex (20mg/week) during Cycle 1 and 2 (with SC dara)

Primary endpoint: PFS

Interim analysis endpoints: 12-months-therapy data cut:

• Overall response rate,

• VGPR or better rate,

• MRD rate,
• Occurrence of grade 3 or more side effects

NCT03993912 

295 randomized patients

Manier  S et al; Abs 569 ASH 2022,



IFM 2017-03 – Patients characteristics

Characteristics
DR group

(N=199)

Rd group

(N=94)

Median age (range) - yr 81 (68-92) 81 (68-90)

Age category – no. (%)

65 to < 70 yr 2 (1%) 2 (2%)

70 to < 75 yr 30 (15%) 13 (14%)

75 to < 80 yr 49 (25%) 19 (20%)

≥ 80 yr 118 (59%) 61(65%)

Sex - no. (%)

Female 101 (51%) 48 (51%)

Male 98 (49%) 46 (49%)

ECOG – no. (%)

0 21 (10%) 9 (10%)

1 93 (46%) 47 (50%)

2 86 (44%) 38 (40%)

Charlson – no. (%)

≤ 1 113 (58%) 57 (61%)

> 1 87 (42%) 37 (39%)

IFM frailty score – no. (%)

≤ 1 0 0

2 57 (29%) 35 (37%)

3 81 (41%) 26 (28%)

4 44 (22%) 24 (26%)

5 17 (9%) 9 (10%)

Characteristics
DR group

(N=199)

Rd group

(N=94)

ISS disease stage – no. (%)

I 33 (17%) 18 (19%)

II 102 (51%) 49 (53%)

III 64 (32%) 26 (28%)

NA 0 1 

Type of measurable disease – no (%)

IgG 113 (57%) 49 (52%)

IgA 38 (19%) 20 (21%)

PBJ only 21 (11%) 10 (11%)

SFLC only 27 (14%) 15 (16%)

Cytogenetics profile* – no (%)

Standard risk 148 (83%) 60 (78%)

High risk 31 (17%) 17 (22%)

NA 20 17

del17p 16 (9%) 11 (14%)

t(4;14) 9 (5%) 5 (6%)

t(14;16) 6 (3%) 3 (3%)

Creatinine clearance – no. (%)

< 30mL/min 1 (1%) 3 (3%)

30 to < 60mL/min 119 (60%) 50 (53%)

≥ 60 mL/min 79 (40%) 41 (44%)

* del17p, t(4;14), t(14;16)

Manier  S et al; Abs 569 ASH 2022,



IFM 2017-03 – Best response rate and MRD

DR Rd

ORR = 96%

ORR = 85%

17%

p = 0.001

47%

32%
42%

33%

10%

CR

VGPR

PR

≥ VGPR 

= 43%

≥ VGPR 

= 64%

P
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ts

, 
%

100

0

Best overall response rate was 

significantly higher with DR

MRD at 10-5 by NGS, in ITT analysis

MRD assessed for patients with at least a 

VGPR at 12 months. Patients with missing 

data were considered MRD positive

10%

3%

p = 0.012

DR

(n=199)

Rd

(n=99)
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%

10

0

DR improved rates of 

MRD negativity at 10-5 vs. Rd
Manier  S et al; Abs 569 ASH 2022,



IFM 2017-03 – Most common grade ≥3 AEs

DR group (n=199)

Grade ≥ 3

Rd group (n=94)

Grade ≥ 3
P value

All grade ≥ 3 AEs, % (n) 82% (164) 68% (64) 0.010

SAE, % (n) 55% (109) 63% (59) 0.21

Hematologic, % (n) 55% (109) 26% (24) <0.0001

anemia 11% (21) 2% (2) 0.010

neutropenia 46% (91) 18% (17) <0.0001

thrombocytopenia 9% (18) 3% (3) 0.089

Infection, % (n) 13% (26) 18% (17) 0.29

non-COVID infections 9% (17) 14% (13) 0.21

pneumonia 3% (5) 7% (7) 0.060

COVID 5% (9) 4% (4) 1

DR group (n=199) Rd group (n=94) P value

Treatment discontinuation for AE, % (n) 14% (27) 16% (15) 0.65

Manier  S et al; Abs 569 ASH 2022,
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Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity and toxic deaths →less intensive treatments 

• Weakened immune system and increased risk of infections →prophylaxis

• Social barriers 

• Quality of life 

• Selection of the appropriate treatment 



Risk of infections in frail patients

INFECTIONNO INFECTION

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

PFS

Bonello F et al, ASH 2020

The risk of early severe infections is higher in intermediate-fit and frail patients 

and negatively affects outcome



Optimizing supportive care 
management

Evangelos Terpos, MD, PhD
Professor of Hematology, Director of SC Transplant Unit,

Plasma Cell Dyscrasias Unit, Department of Clinical Therapeutics,
National and Kapodistrian University of Athens,

School of Medicine, Athens, Greece

20th International Myeloma Society Annual Meeting 26



Infections is a Severe Problem for Myeloma Patients

Raje N, et al. Lancet Haematol 2022;9:143-61

• Infection remains the leading cause of death in patients with multiple myeloma (MM).
Several factors account for this infectious risk: the net state of immunosuppression from 
MM and its treatment, age and comorbidities such as renal failure and frailty. 

• The periods of highest infectious risk are during the first three months after diagnosis and 
when treating RRMM. 

• Newly diagnosed patients have higher rates of potentially preventable infections (e.g., 
Streptococcus pneumoniae, Haemophilus Influenzae).

• Most infections are caused by viruses and bacteria. Bacterial infections manifest, most 
commonly as pneumonia and bacteremia. Viral infections present typically as seasonal 
viruses particularly influenza, SARS-CoV-2 and herpes zoster. 



Prophylaxis for Infections in Myeloma Patients – IMWG 
Recommendations

• During periods of increased infectious risk, antibacterial prophylaxis with levofloxacin
may be considered.  

• Acyclovir prophylaxis is used for patients who are seropositive for herpes simplex virus 
and varicella zoster virus if tested. We also use acyclovir prophylaxis for patients treated 
with proteasome inhibitors or  MM-targeted monoclonal antibodies, specifically CD38 
directed moAbs. 

• We reserve trimethoprim-sulfamethoxazole for patients at risk of pneumocystis jiroveccii
pneumonia (RRMM or receipt of high doses of dexamethasone such as ≥ 40mgs/day for 
4 days/wk). Alternatives such as dapsone may be considered for patients with sulfa 
allergies.

Raje N, et al. Lancet Haematol 2022;9:143-61



Vaccination for Myeloma Patients – IMWG Recommendations

• We immunize patients with MM with yearly inactivated influenza vaccine (preferably with a two-dose 
series of high-dose influenza vaccine, regardless of age) and inactivated S. pneumoniae vaccines: 
Pneumococcal 13 - valent conjugate (PCV13, Prevnar) followed by Pneumococcal 23-Valent 
polysaccharide (PPSV23, Pneumovax) every 5 years. We only recommend inactivated vaccines. 

• Single-agent lenalidomide improves response to vaccination in patients with MM provided 
dexamethasone is not given concurrently. 

• After ASCT, patients with MM may lose their immunity to the pathogens against which they were 
vaccinated. These patients should be re-vaccinated 6-24 months after ASCT. Recent data suggest that 
immunization with recombinant zoster vaccine [RZV; Shingrix] is safe and effective post-ASCT. We thus 
recommend RZV vaccination post-ASCT. 

• We recommend the extension of RZV in all MM patients. We recommend continued use of VZV 
prophylaxis, where indicated, despite vaccination.

Raje N, et al. Lancet Haematol 2022;9:143-61



Infections Prophylaxis – Other Measures

• We recommend the use of passive immunization to patients with MM after exposure to 
individuals with hepatitis A, varicella, or measles.

• We recommend that household contacts receive routine vaccinations with inactivated vaccines, 
and that MM patients avoid close contact with recipients of live vaccines, when possible. 

• We encourage healthcare providers caring for patients with MM to receive all indicated 
immunizations, particularly the seasonal influenza viruses. 

• The use of intravenous immunoglobulin is reserved for very specific situations such as life 
threatening infections and an IgG level of less than 400mg/dl with recurrent infections or under 
T-cell engagers targeting anti-BCMA.

• For travelers to endemic areas of infection, we consider travel vaccines and antimicrobial 
prophyalxis and recommend a consultation with an infectious disease specialist or a travel clinic. 

Raje N, et al. Lancet Haematol 2022;9:143-61



COVID-19: Prophylaxis and Treatment (updated EMN guidelines)

Terpos E, et al. Leukemia 2023;37(6):1175-1185



Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity and toxic deaths →less intensive treatments 

• Weakened immune system and increased risk of infections →prophylaxis

• Social barriers →patient preference and convenience

• Quality of life 

• Selection of the appropriate treatment



► Greater use of welfare services

► possibility of controlling the disease for long periods determines a change in care models 
with the need for frequent access to hospital, often for the patient's entire lifespan

►Need for a care-giver 

►dependence on others in the activities of daily living, in some cases absence of a care-giver 
or single care-giver of working age

►Travel burden for patients and caregivers 

►proximity to care is crucial to guarantee better outcomes and quality of life for both patients 
and their caregivers, and more equitable and sustainable healthcare.

Social barriers in real life



Patient-defined goals and preferences

Older adults with cancer starting chemotherapy 

Enrique Soto Perez De Celis, et al. J Clin Oncol 2018;36(15_suppl): ASCO abstract 10009

Attitude scale (n = 121)

Item
Strongly 

agree
Agree

Neither agree 

nor disagree
Disagree

Strongly 

disagree

The most important thing to me is living as long as I can, 

no matter what my QoL is
13% 12% 17% 34% 22%

I would rather live a shorter life than lose my ability to take 

care of myself 28% 31% 16% 13% 7%

Maintaining my thinking ability is more important than 

living as long as possible 41% 40% 14% 2% 1%
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Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity and toxic deaths →less intensive treatments 

• Weakened immune system and increased risk of infections →prophylaxis

• Social barriers →patient preference and convenience

• Quality of life →treatment goals

• Choice/selection of the appropriate treatment → personalized approach 
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Quality of life (QoL) in frail patients

EORTC QLQ-C30 GHS
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IMWG, International Myeloma Working Group; QoL, quality of life; GHS, GHS, Global Health Status; EORTC, European Organization for Research and Treatment of Cancer; Interm., intermediate; M, months.

EQ-5D-5L VAS

Frail vs fit *p=0.031

Frail vs fit *p=0.047

Frail vs fit *p=0.035

Frail vs fit *p=0.007

Frail vs fit *p=0.015

Frail patients show a longlasting relatively lower QoL compared 

to fit patients.







Treatment goals in elderly MM patients

FIT INTERMEDIATE FRAIL

Deep remission Balance efficacy/safety Do not harm

Goal CR/MRD-negativity Good response QoL

Priority Efficacy Combination of efficacy/safety Low toxicity

Comorbidities, organ disfunction

Life expectancy

Impaired functional status 

CR, complete response; MM, multiple myloma; MRD, minimal residual disease; QoL, quality of life.
Image reproduced with permission: Scale by Larea from Noun Project.
Personal communication.



Challenges for a frail patient 

• Age and life expectancy → identify frail patients

• Risk of toxicity and toxic deaths →less intensive treatments 

• Weakened immune system and increased risk of infections →prophylaxis

• Social barriers →patient preference and convenience

• Quality of life →treatment goals

• Select the appropriate treatment → personalized approach 







Continuous or fixed-duration treatment
MAIA cytogenetic risk subgroups

Median follow-up of 64.5 months

Moreau P et al. ASH 2022;abstract 3245 (poster presentation)

Subgroup analysis of PFS among (A) patients with revised standard cytogenetic risk (0 HRCA), 
1 HRCA, or ≥2 HRCAs and (B) among patients with 0 HRCA, isolated gain (1q21), or isolated amp(1q21) 

D-Rd, daratumumab, lenalidomide, dexamethasone; HRCA, high risk cytogenetic abnormalities; PFS, progression-free survival; Rd, lenalidomide, dexamethasone.

Newly Diagnosed MM: continuous treatment in very high risk. 

Can we de-intensify/stop treatment in low-risk?



• DRd, daratumumab, lenalidomide, and dexamethasone; DVd, daratumumab, bortezomib, and dexamethasone; VRd-Lite, modified VRd regimen.

• Adjust dosing of lenalidomide based on renal function. Consider empiric age-adjusted dose reductions for all regimens, as needed.4

• 1. O’Donnell. Br J Haematol. 2018;182:222. 2. Facon. ASH 2018. Abstr LBA-2. 3. Larocca. ASH 2018. Abstr 305. 4.Usmani. Lancet Haematol. 2021 Jan;8(1):e45-e54.

MSK Approach to Transplant Ineligible NDMM (? 2024)

Dara-RVd-Lite1× 6-8 cycles

[Fit or Intermediate Fit]

DRd2

[Frail ]

Consider DVd or VCd or Rd if VRd or DRd is not appropriate

(eg, renal failure or other comorbidities)

Lenalidomide 

maintenance 

until progression3

Continue treatment 

until progression with either 

Len or Dara maintenance based on tolerability 

ASCT-Ineligible Patients

Patients with poor PS not related to disease, ejection fraction <50%, pulmonary function test values <50%, concomitant 

multiorgan amyloidosis

IMiD/PI maintenance 

until progression for high 

risk4

Presented by: Saad Z. Usmani, MD MBA FACP, @szusmani



Summary

• Frailty assessment is an important considerations when treating older patients with MM

• Frail patients have shorter PFS and OS likely due to more AEs and treatment 
discontinuation

• Treatment objectives and strategies should be different for fit and frail NTE patients

o Improving MRD negativity rate for fit patients

o Limiting toxicity for frail patients

• Multiple tools, not all easy to apply in clinical practice and with often a high weigh on age

• Dexamethasone sparing regimens seem to be effective to limit the risk of infections

• Future role of new generation immunotherapies in frail patients need to be explored



Until PD, death, or
unacceptable toxicity

Dara-VMP
Daratumumab 16 mg/Kg D1,8,15,22,29,36 cycle 1; 

D1, 22 cycle 2-9; every 28 days cycle 10+
Bortezomib 1.3 mg/m2 D1,4,8,11,22,25,29,32 cycle 1-4; 

1.3 mg/m2 D1,8,22,29 cycle 5-9 
Melphalan 9 mg/m2 D1-4

Prednisone 60 mg/ m2 D1,8,15,22Randomization
1:1

Dara-Rd
Daratumumab 16 mg/Kg D1,8,15,22 cycle 1-2; 

D1, 15 cycle 3-6; every 28 days cycle 7+
Lenalidomide 25 mg D1-21

Dexamethasone 40 mg/day* D1,8,15,22
* 20 mg/day D1,8,15,22 for patients ≥75 years

Up to nine
42-day VMP cycles

Dara until PD, death 
or unacceptable 

toxicity

Newly diagnosed 
MM with symptomatic 
disease and ineligible 

for transplant

Stratification for:
• Cytogenetic risk
• Frailty

• Primary objective: PFS 
• Additional secondary objective: MRD by NGF at 6th-12th-24th-36th-48th-60th months

REAL-MM STUDY
The Real MM Trial (NCT03829371)

was funded by
the Italian Medicines Agency AIFA

- Independent Research. 
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