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- Recent explosion in new treatments for MM

- Data from frailty-tailored treatments are still limited

- Older patients underrepresented in clinical trials

- Little specific evidence to guide treatment decision for 
intermediate/frail

Transplant ineligible myeloma patients
Background

“Evidence-biased 

as opposed  to 

evidence-based medicine”



Rd continuous Age <75 
Years

Age >75 
Years

Progression-free survival (PFS) 28 months 20 months
Overall Survival (OS) 60.9 months 52.3 months

Response Rate 82% 78%

Treatment duration (mean) 24 months 20 months
R dose reduction 37% 44%
R discontinuation 21% 26%
R full planned dose at 72 
weeks 40% 30%

Hulin C, et al JCO 2016. Benboubker L et al N Engl J Med 2014.R, lenalidomide; d, dexamethasone.

The outcome of patients >75 
is inferior to patients ≤75 years



Toxic deaths ≤ 24 months
< 75 ys 75-79 ys ≥80 ys

Lenalidomide 4% 6% 9%
Bortezomib 5% 7% 10%

Total 4% 6% 10%
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Bringhen S et al. Crit Rev Oncol Hematol 2018:130;27-35

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

Elderly myeloma patients: age does matter
Survival inferior due to toxic deaths, thus precluding second 

line therapy 



Bringhen S, et al. Haematologica. 2013;98:980–987; Larocca A, et al. Blood 2013;122: Abstract 687 and oral presentation at ASH 2013

Not only chronological age affects survival
Grade 3/4 cardiac, infective, GI AEs impact  on survival of  

1435 myeloma patients 

Overall SurvivalGrade 3-5 Adverse Events
and Discontinuation

Non Hematol
Adverse Events

Discontinuation

CHANGE IN PARADIGM FROM AGE TO FRAILTY

*At least 1 adverse event; †Due to AEs, withdrawal of consent, patient compliance, unknown; progressive disease was excluded; AE, adverse event; GI, gastrointestinal



Any grade 3-4
Adverse
Events

Discontinuation
rate due to

toxicity
Rd (FIRST)
Continuous lenalidomide

85% 30%

MPT 75% 40%
VMP (VISTA) 
Bortezomib twice weekly

91% 34%

VMP (GEM-2005)
Bortezomib once weekly

NA 17%

VMP (GIMEMA)
Bortezomib once weekly

51% 17%

Toxicity and compliance
Toxicity profile of standard therapies

Benboubker L et al. NEJM 371;10, 2014
Fayers PM, Blood 2011;118:1239-1247.
San Miguel JF, et al. N Engl J Med 2008; 359:906–917.
Mateos MV, et al. Lancet Oncol. 2010;11:934-41.
Palumbo A., et al. J Clin Oncol 2010; 28:5101-9.



4997 patients

Age<65 years 36%
65-75 years 42%
>75 years 22%

Treatment Outcome in Real World Practice 
Importance of first -line treatment
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Association of patient 
characteristics with the 
probability of receiving a 
further line of treatment

Yong K et al British 
Journal of Haematology, 2016,
175, 252–264



Patient-defined goals and preferences
Older adults with cancer starting chemotherapy 

Enrique Soto Perez De Celis et al Journal of Clinical Oncology2018, 36, no. 15_suppl



Treatment goals in elderly MM patients

FIT INTERMEDIATE FRAIL

Co-morbidities, organ disfunction

Life expectancy

Impaired functional status 

Deep remission Balance efficacy/safety Do not harm

Goal CR/MRD-negativity Good response QoL

Priority Efficacy Combination of efficacy/safety Low toxicity



– Does one treatment fit for all patients? 
– Appropriate duration of treatment? 
– Optimal dose and schedule adjustments to 

avoid severe toxicities?
– “Non frail” drugs?

Treatment strategies for intermediate and frail 
MM patients



ALCYONE Daratumumab-VMP vs VMP
Efficacy: PFS in pre-specified subgroups

Mateos MV et al .NEJM 2017 Facon T et al. ASH 2018 

MAYA Daratumumab-Rd vs Rd

No impact of age was observed

Antibody-based therapy is safe and active 
in elderly patients



ALCYONE Daratumumab-VMP vs VMP
Efficacy: PFS in pre-specified subgroups

Mateos MV et al .NEJM 2017 Facon T et al. ASH 2018 

MAYA Daratumumab-Rd vs Rd

No impact of age was observed

Antibody-based therapy is safe and active 
in elderly patients

NO DATA AVAILABLE ABOUT FRAILTY ASSESSMENT



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

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

INDUCTION

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

MAINTENANCE

Stege CAM , Zweegman S et al, ASH 2018 

Ixazomib-Daratumumab-low dose Dexamethasone 
in Unfit and Frail NDMM patients

Phase II HOVON 143 trial

STUDY DESIGN

• Median age 76 years for unfit and 82 years for frail patients
• Efficacy data for first 10 unfit and10 frail patients who completed first 4 cycles
• Preliminary SAE and mortality analysis of all 104 patients, median follow-up: 

3.8 months for unfit and 1.8 months for frail patients



Response after 4 induction cycles SAE rate in unfit and frail 
mainly due to hospitalization

Response rate (%) Unfit
(n=10)

Frail
(n=10)

≥VGPR 30 20
>PR 100 80
SD - 10
PD - -
Not evaluable - 10
Median time to response
(months)

2 1

• Feasible treatment in both unfit and frail NDMM patients
• Grade 3/4 hematologic toxicity limited; none in unfit, thrombocytopenia 40% and neutropenia 20% 

in frail patients
• Grade 3-5 non-hematologic AEs in 7/10 frail patients; Infections and cardiotoxicity most frequent
• Low preliminary mortality rate of 6.7%, mostly in frail (9.4%) vs unfit patients (2.5%)
• Preliminary analysis shows promising ORR after first 4 induction cycles

18/40 patients 
with SAE (45%)

34/64 patients 
with SAE (53%)

Stege CAM et al., ASH 2018, abs 596 

Ixazomib-Daratumumab-low dose Dexamethasone 
in Unfit and Frail NDMM patients 



Ixazomib-Daratumumab-low dose Dexamethasone 
in Unfit and Frail NDMM patients

Unfit (n=10) Frail (n=10)

CTCAE III (5) IV (1) III (6) IV-V (1)

Infections upper respiratory
infection (1)

influenza (1) - -

Cardiac atrial fibrillation (1)
myocardial ischemia

(1)

- - -

Gastro-
intestinal

- - diarrhea (1) -

Renal - - acute renal failure 
(1)

-

Other hyperglycaemia (1)
pain (1)

- depression (1)
confusion (1)

PE (1)
GI bleeding (1)

sudden death (1)

GRADE III AND IV NON-HEMATOLOGICAL TOXICITY
OF THE FIRST 10 UNFIT AND 10 FRAIL PATIENTS COMPLETING 4 INDUCTION CYCLES

Stege CAM , Zweegman S et al, ASH 2018 



Ixazomib-Daratumumab-low dose Dexamethasone 
in Unfit and Frail NDMM patients

Unfit (n=10) Frail (n=10)

CTCAE III (5) IV (1) III (6) IV-V (1)

Infections upper respiratory
infection (1)

influenza (1) - -

Cardiac atrial fibrillation (1)
myocardial ischemia

(1)

- - -

Gastro-
intestinal

- - diarrhea (1) -

Renal - - acute renal failure 
(1)

-

Other hyperglycaemia (1)
pain (1)

- depression (1)
confusion (1)

PE (1)
GI bleeding (1)

sudden death (1)

GRADE III AND IV NON-HEMATOLOGICAL TOXICITY
OF THE FIRST 10 UNFIT AND 10 FRAIL PATIENTS COMPLETING 4 INDUCTION CYCLES

Stege CAM , Zweegman S et al, ASH 2018 

STRATEGY OF USING LESS TOXIC NON FRAIL DRUGS



Daratumumab: optimizing administration



Daratumumab: optimizing administration



Duration of treatment
Outcome of 9 cycles of Dose-Adjusted VMP 

In unfit and frail patients
HOVON 123 study in patients ≥ 75 years 

24

67

9

Unfit Frail Unknown

1. No fit patients were included, because all patients were > 75 years
2. Of the 64 frail patients, 44%  was aged 75-80 and 13% was frail 
because of being >80 years only 

Zweegman S, et al. ASH 2016 (Abstract 3305)

46% discontinuation rate 
in frail patients 

6 cycles of VMP were feasible
in 70% of all patients 

with comparable
ORR and ≥ VGPR



Duration of treatment
Outcome of 9 cycles of Dose-Adjusted VMP 

In unfit and frail patients
HOVON 123 study in patients ≥ 75 years 

24

67

9

Unfit Frail Unknown

1. No fit patients were included, because all patients were > 75 years
2. Of the 64 frail patients, 44%  was aged 75-80 and 13% was frail 
because of being >80 years only 

Zweegman S, et al. ASH 2016 (Abstract 3305)

46% discontinuation rate 
in frail patients A LIMITED INDUCTION TREATMENT MAY BE

FEASIBLE IN MOST OF UNFIT/FRAIL PATIENTS



Dose/Schedule-Adjusted Rd-R Vs. Continuous Rd in Elderly 
and Intermediate-Fit (Unfit) Newly Diagnosed 

Multiple Myeloma 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)

R, lenalidomide; d, dexamethasone; PO, orally; PD, progressive disease

199 intermediate-fit 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



Rd-R vs Rd

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

Progression-free survival Overall survival

Rd-R vs Rd: HR 0.93; CI 0.64-1.34; p=0.681

20-month 
PFS

Rd-
R

43%

Rd 42%

Rd-R vs Rd: HR 0.73; CI 0.40-1.33; p=0.306

20-month 
OS

Rd-
R

84%

Rd 79%



Rd-R vs Rd

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

Progression-free survival Overall survival

Rd-R vs Rd: HR 0.93; CI 0.64-1.34; p=0.681

20-month 
PFS

Rd-
R

43%

Rd 42%

Rd-R vs Rd: HR 0.73; CI 0.40-1.33; p=0.306

20-month 
OS

Rd-
R

84%

Rd 79%
COMPARABLE EFFICACY RD-R=RD

IMPROVED TOLERANCE/FEASIBILITY RD-
R>RD

SPARING STEROID



Proposed dose reductions
Expert consideration of treatment adjustment based on patient frailty

Zweegman S, Engelhardt M, Larocca A. EHA SWG on ‘Aging and Hematology’. Curr Opin Oncol. 2017 .

FIT UNFIT FRAIL



Proposed dose reductions
Expert consideration of treatment adjustment based on patient frailty

Zweegman S, Engelhardt M, Larocca A. EHA SWG on ‘Aging and Hematology’. Curr Opin Oncol. 2017 .

FIT UNFIT FRAIL

FOR FRAIL PATIENTS, STARTING AT LOWER
DOSES AND INCREASING THE DOSE IF GOOD

TOLERANCE?



ARROW
Strategy of ‘new treatment schedule’ 

once weekly Carfilzomib

IFM-2012-03
Strategy of ‘prolonged tolerable 

therapy’ with Carfilzomib maintenance

Mteos MV IMWG 2019: Leleu X IMWG 2019



PATIENT STATUS ASSESSMENT
Age (score 0 – 1 – 2)          Charlson (score 0 – 1)

ADL (score 0 – 1)         IADL (score 0 – 1) 

FIT INTERMEDIATE FRAIL
Additive total score = 0 Additive total score = 1 Additive total score ≥ 2

Full-dose Full-dose/Reduced Reduced dose

Treatment algorithm based on 
Frailty Assessment

EMN consensus; Larocca A et al. Leukemia 2018

TRIPLET REGIMENS
ASCT
VMP

Rd
VRD

DOUBLET REGIMENS
Rd //Rd-R

Vd
Reduced-dose triplet

Doublet regimens
rd
Vd

Palliative/supportive



…also for Frail patients



Future trials

Frailty-tailored treatments



Frailty-adjusted dosing 



Frail patients 
Using “non frail” drugs and 

dexamethasone sparing strategy 



Treatment Decision Process 
Unfit/Frail patients 

Patients
• ADL
• IADL
• Comorbidities
• Hospitalization
• Medications
• Social Support
• Sarcopenia
• Biologic markers

Multiple Myeloma 
• Cytogenetics
• Stage
• Tumor burden

Goals of Care 
• CR vs Disease Control 
• Expectations

Second Generation New Drugs
Comorbidities: cardiovascular Karf! 

pulmonary functions MoAb!
Compliance +Ixazomib
Toxicities

Neuropathy + Karf
DVT/PE +MoAb
Cardiac toxicity +MoAb
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