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Multiple myeloma is a heterogeneous disease 
and so the prognosis of affected patients

Ravi P, et al., Blood Cancer Journal 2018;8:26.

High-risk???

Low-risk???

Introduction of novel agents has improved OS in MM 



Prognostic Factors

Host related
factors

Tumor related
factors

Baseline 
«static» risk

definition

Frailty/fitness
Organ function (renal 
function)

Genetic lesions
Tumor burden
Circulating Plasmacells
Extramedullary disease
Number of PET/MRI lesions

Risk stratification in MM comes from the interaction of several factors



Treatment 
strategy

Quality of 
response

to therapy

Treatment 
toxicity

«Dynamic
" risk 

definition

Drug class and combos
ASCT vs no ASCT
Type of maintenance

MRD negativity
Sustained MRD 
negativity

Prognostic Factors



Disease-related Factors

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

Patient-related Factors

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

Prognostic Factors



Disease-related Factors

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

Prognostic Factors



Revised International Staging System (R-ISS)

Palumbo et al, J Clin Oncol. 2015 Sep 10;33(26): 2863-9



Palumbo et al, J Clin Oncol. 2015 Sep 10;33(26): 2863-9

Nontransplant eligible patients Transplant eligible patients

Revised International Staging System (R-ISS)

The main limitation is that the intermediate group accounts for 60% of all patients, possibly including
patients with a different prognosis. 



Chromosomal abnormalities in MM

t(14;16)

t(4;14)

del17p

t(14;20)

del13q

del1p

1q amp/gain

MYC

t(11;14)

R-ISS included 
chromosomal 
abnormalities

Other recurrent 
chromosomal 
abnormalities



Revised International Staging System (R-ISS)

R-ISS is the standard risk stratification in NDMM1

Abbreviations. R-ISS: Revised International Staging System; NDMM: Newly Diagnosed Multiple Myeloma; CNA: Copy Number Alteration; Abn: abnormal; Nml: normal; HR-FISH: del(17p) and/or t(4;14) and/or t(14:16) by 
fluorescence-in-situ hybridization. 

Figure adapted from Dispenzieri et al ASH 2016. 1. Palumbo et al JCO 2015 Sep 10;33(26):2863-9; 2. Shah et al Leukemia 32, 102–110 (2018)

1q CNA is a poor prognostic factor in NDMM2



A new R2-ISS: adding 1q to R-ISS
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I                  91 months
II                 66 months
III                52 months
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Median OS
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D’Agostino et al, ASH 2020. 

The inclusion of 1q copy 
number alterations
(CNA) in the R-ISS 
generate a new scoring 
system R2-ISS that better
discriminate intermediate 
risk patients into different
risk groups

Newly diagnosed MM non-transplant eligible



Number of genetic lesions matters:
standard risk vs high-risk vs ultra high-risk

CRD/CTD Myeloma IX-XI Bortezomib (GMMG-HD4/MM5)KCRD Myeloma XI

Shah V, et al., Blood 2018, Pawlyn C, et al., ASH 2019, Weinhold et al., Haematologica in print, Mina et al, et al., EHA 2021, Croft J, et al., ASH 2019; G. Jackson GH. Et al, Lancet Oncol. 2019 Jan;20(1):57-73.
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Characteristics (Elderly) High-risk (HR) MM

• Disease with adverse clinical and biological features that lead to early 
progression

• Can present similarly to standard-risk or alternatively with an aggressive 
clinical course

• Risk profile may change from diagnosis to subsequent relapses

• Relatively small number of elderly HR MM enrolled in clinical trials

• Lack of prospective randomized trials, which might support choices of 
therapy in this setting (meta/pooled analysis or subgroup analysis)



• Retrospective analysis of 1,890 patients (median age 72 ys; 66-94 ys)

• The incidence of t(4;14) was not uniform over age, with a marked
decrease in the oldest patients

• t(4;14) and del(17p) are major prognostic factors in elderly patients
with MM, both for PFS and OS, indicating that these two abnormalities
should be investigated at diagnosis of MM, regardless of age.

• The prognostic value of t(4;14) and del(17p) was retained in patients
treated with therapies, such as VMP or Rd

Avet-Loiseau H, et al. J Clin Oncol. 2013;31(22)2806-2809



GIMEMA-MM-03-05
(BORT-based)

EMN01
(LEN-based) 

VMP
Nine 6-wk courses
V:   1.3 mg/m2, d 
1,4,8,11,22,25,29,32 (cy 1-4); d 
1,8,22,29 (cy 5-9)
M: 9 mg/m2, d 1-4
P: 60 mg/m2, d 1-4

Rd
Nine 28-d courses
R: 25 mg, d 1-21
d: 40 mg, d 1,8,15,22

MPR
Nine 28-d courses
M: 0.18 mg/kg, d 1-4
P: 1.5 mg/kg, d 1-4
R: 10 mg, d1-21

CPR
Nine 28-d courses
C: 50 mg, d1-21
P: 25 mg, 3 times wk
R: 25 mg, d1-21

R MAINTENANCE
28-d courses until 
relapse
R: 10 mg/d, d 1-21 

RP MAINTENANCE
28-d course until 
relapse
R: 10 mg/d, d 1-21 
P: 25 mg; 3 times wk
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VMPT
Nine 6-wk courses
V:   1.3 mg/m2, d 
1,4,8,11,22,25,29,32 (cy 1-4); d 
1,8,22,29 (cy 5-9)
M: 9 mg/m2, d 1-4
P: 60 mg/m2, d 1-4
T:  50 mg/d

VT MAINTENANCE
For 2 yr/ until 
progression/relapse
V:   1.3 mg/m2 every 
14 d
T:  50 mg/d

VMP, bortezomib-melphalan-prednisone; VMPT, bortezomib-melphalan-prednisone-thalidomide; VT, bortezomib-thalidomide; Rd, lenalidomide-dexamethasone; MPR, melphalan-prednisone-
lenalidomide; CPR, cyclophosphamide-prednisone-lenalidomide; R, lenalidomide; RP, lenalidomide-prednisone; d, day; wk, week; yr, year.

Median follow-up 72.3 months Median follow-up 65.8 months

VMP (bort twice or once weekly) or modified-Rd 
Impact on High Risk Cytogenetic Transplant-Ineligible Patients 

with Newly Diagnosed MM 

Larocca A, et al. Haematologica 2020 Volume 105(4):1074-1080. Palumbo A et al, JCO 2010 and 2014; Magarotto V et al, Blood 2015



VMP (bort twice or once weekly) or modified-Rd 
Impact on High Risk Cytogenetic Transplant-Ineligible Patients 

with Newly Diagnosed MM 
Subgroup analysis of PFS and OS in the intention-to-treat population for patients treated with VMP or Rd-R. 

VMP: bortezomib-melphalanprednisone; Rd-R: lenalidomide-dexamethasone followed by lenalidomide maintenance; HR: hazard ratio; 95% CI: 95% confidence interval; ISS: International Staging System. 

Larocca A, et al. Haematologica 2020 Volume 105(4):1074-1080. Palumbo A et al, JCO 2010 and 2014; Magarotto V et al, Blood 2015

OS PFS

No differences were observed between SR patients treated with VMP or Rd-R, whereas among the HR patients, the 
probabilities of progression and death were lower with VMP than with Rd-R. 



Consensus statement transplant-ineligible patients

• Data in non TE patients are scarce.
• VMP may partly restore PFS in HR cytogenetics
• There are no data suggesting that lenalidomide may

improve outcome with HR cytogenetics
• The IMWG group advises treating NDMM patients with

HR cytogenetics with the combination of a
proteasome inhibitor with lenalidomide and
dexamethasone.

Sonneveld P, et al.. Blood 2016; 127:2955-2962



Screening

Primary objective:  -PFS

Secondary objectives: - OS, TTP, TNT, PFS2
- Safety
- Validation of frailty score in a community population

- Healt related costs
- Efficacy in specific subgroups (e.g. FISH, Frailty score)
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Multiple myeloma: EHA-ESMO Clinical Practice Guidelines
Treatment of Newly diagnosed Multiple Myeloma

Dimopoulos MA, et al. Ann Oncol. 2021;32(3):309-322.

ASCT, autologous stem cell transplantation; Dara, daratumumab; PI, proteasome inhibitor; Rd, 
lenalidomide and low-dose dexamethasone; VRD, bortezomib, lenalidomide, and 
dexamethasone;  VCD, Bortezomib, cyclophosphamide and dexamethasone; VMP, bortezomib, 
melphalan and prednisone; VTD, Bortezomib, thalidomide and dexamethasone.  

MAIA study, 737 NDMM patients who were ineligible for
ASCT were randomised to receive either DaraRd or Rd until
disease progression. At a median follow-up of 28 months,
the estimated PFS at 30 months was 70.6% in the DaraRd
group and 55.6% in the Rd group (HR 0.56; P < 0.001).45

Other approved regimens in this setting include bend-
amustine plus prednisone46 and melphalan, prednisone and
lenalidomide (MPR),47 but they are not routinely used and
cannot be considered as standards of care.

It is important to realise that one-third of patients are
older than 75 years at diagnosis and at least 30% are frail.
Please refer to Management of frail elderly patients in the
Supplementary Material, available at https://doi.org/10.
1016/j.annonc.2020.11.014, for consensus panel recom-
mendations for the management of these patients.

Although maintenance is not standard for patients who
are not eligible for ASCT (almost all approved regimens are

used continuously until progression or unacceptable
toxicity), ixazomib maintenance was tested in a phase III
study which included 706 patients who received 6-12
months of standard induction before being randomised to
receive either ixazomib or placebo. Ixazomib maintenance
offered a PFS benefit over placebo (17.4 versus 9.4 months,
HR 0.65, P ¼ 0.00003).48 Figure 1 depicts the first-line
options for the treatment of NDMM patients.

Recommendations

" ‘Watch-and-wait’ remains the recommended approach
for SMM [II, B]. High-risk patients are encouraged to
participate in randomised phase III studies that are pow-
ered for OS advantage of the experimental treatment
modality.

Eligibility for ASCT

Induction

First option:
VRd [II, B]

DaraVTD [I, A]

If fi rst option is not available: 
VTD [I, A]
VCD [II, B]

200 mg/m2 melphalan [I, A] 
followed by ASCT [I, A]

Lenalidomide maintenance [I, A]

First option:
DaraRd [I, A]

DaraVMP [I, A]
VRd [I, A]

If fi rst option is not available:
VMP [I, A]
Rd [I, A]

Yes No

Figure 1. Recommendations for MM front-line therapy.
ASCT, autologous stem cell transplantation; DaraRd, daratumumab/lenalidomide/dexamethasone; DaraVMP, daratumumab/bortezomib/melphalan/prednisone;
DaraVTD, daratumumab/bortezomib/thalidomide/dexamethasone; MM, multiple myeloma; Rd, lenalidomide/dexamethasone; VCD, bortezomib/cyclophosphamide/
dexamethasone; VMP, bortezomib/melphalan/prednisone; VRd, bortezomib/lenalidomide/dexamethasone; VTD, bortezomib/thalidomide/dexamethasone.

M. A. Dimopoulos et al. Annals of Oncology

Volume xxx - Issue xxx - 2021 https://doi.org/10.1016/j.annonc.2020.11.014 5



Dara-VMP1,2 Dara-Rd3 VRd4

1. Mateos MV et al., ASH 2019; 2. Mateos MV et al, NEJM 2018; 3. Kumar S. et al., ASH 2020; 4. Durie B, et al. Blood Cancer J 2020. 5. Durie B, ASH 2018; 6. Durie Lancet 2017 389: 519–27
Dara, daratumumab; V, bortezomib; M, melphalan; P, prednisone; R, lenalidomide; K, carfilzomib; MRD neg, minimal residual disease; MRD neg, MRD negative; PFS, progression-free survival; yrs, years.

7

PFSa

D-VMP continued to demonstrate a significant PFS benefit with extended follow up

• Median (range) follow-up: 40.1 (0-52.1) months

aKaplan-Meier estimate.
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Daratumumab monotherapy phase

interpretation, or writing of the report. The corresponding
author had full access to all the data in the study and had
final responsibility for the decision to submit for publication.

Results
Between April 2008 and February 2012, 525 patients at

139 participating SWOG and NCTN institutions were
randomly assigned: 264 to VRd and 261 to Rd. As pre-
viously reported, the baseline characteristics were well-
balanced between treatment groups (see Table 1). Slightly
more female patients and those age ≥ 65 years were
randomized to the Rd arm.
As a basis for this longer-term follow-up analysis, all

data elements were checked and updated with a data cut
of May 15, 2018. A full listing of the trial profile with
patient distribution throughout the trial is in Appendix 1.
For these analyses, for VRd, 235 patients were deemed
eligible and analyzable for efficacy with 234 evaluable for
toxic effects and 215 assessable for response. For Rd, 225
patients were deemed eligible and analyzable for efficacy
with 222 evaluable for toxic effects and 207 assessable for

response. At the time of this analysis, 53 patients (12% of
eligible patients) are still on maintenance therapy. The
median overall follow up was 84 months. The median
duration of maintenance was 17.1 months.
The median PFS was 41 months for VRd and

29 months for Rd: stratified hazard ratio (96% Wald
confidence interval) was 0.742 (0.594, 0.928) and one-
sided stratified log-rank P-value 0.003 (see Fig. 1a). The
response duration was 50 months for VRd versus
39 months for Rd (P-value= 0.0175: see Fig. 1b). The
median OS for VRd is still not reached with median OS
for Rd being 69 months: stratified hazard ratio (95% Wald
confidence interval) was 0.709 (0.543, 0.926) and strati-
fied two-sided P-value was 0.0114 (see Fig. 1c). The pri-
mary report15 indicated a median OS of 75 months for
VRd. With the update to patient follow-up and events,
the estimate for the median is now not yet reached. With
longer follow up and updating the median OS for VRd is
>84 months. The number of events in the VRd arm
changed from 76/242 in the primary report to 102/235 in
the current analyses. Because the length of OS for the 133

Fig. 1 Outcomes for VRd and Rd. a Progression-free survival (N= 460). b Response duration (N= 357). c Overall survival (N= 460). d Overall survival
(OS) at 5 years.

Durie et al. Blood Cancer Journal ����������(2020)�10:53� Page 4 of 11

Blood Cancer Journal
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HR (95% CI)

Rd D-Rd
n/N n/N MedianMedian

1.0 1.50.50.0 2.0

Favors D-Rd Favors Rd

32.3
35.4

37.5
31.4

34.5
30.4

30.4

36.9

37.4

29.7

103/195
96/174

105/208
94/161

179/339
20/30

57/102

142/267

117/227

82/142

Sex

Male
Female

Age

<75 years
≥75 years

Race

White
Other

Region
North America

Other
Baseline renal function (CrCl)

>60 mL/min

≤60 mL/min

NE
NE

NE
NE

NE
NE

NE

NE

NE

NE

78/189
63/179

71/208
70/160

127/336
14/32

42/101

99/267

75/206

66/162

0.60 (0.45, 0.81)
0.47 (0.34, 0.65)

0.50 (0.37, 0.68)
0.58 (0.43, 0.79)

0.54 (0.43, 0.67)
0.55 (0.28, 1.09)

0.53 (0.36, 0.80)

0.54 (0.41, 0.69)

0.53 (0.40, 0. 71)

0.53 (0.38, 0.73)
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29.6
34.4

39.6
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ISS staging
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II
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Non-lgG

Cytogenetic risk at study entry
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Standard risk

ECOG PS score
0
1
≥2

NE
29.2

NE
NE
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45.3
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52/107

91/225
26/74

23/48
99/271

42/127
72/178
27/63

0.50 (0.40, 0.63)
1.06 (0.51, 2.21)

0.60 (0.37, 0.97)
0.46 (0.34, 0.64)
0.59 (0.41, 0.85)

0.67 (0.51, 0.88)
0.36 (0.22, 0.58)
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Shown are the results of an analysis of progression-free survival in prespecified subgroups of the intention-to-treat population that were 
defined according to baseline characteristics. The daratumumab group received treatment with daratumumab, bortezomib, melphalan, 
and prednisone; the control group received treatment with bortezomib, melphalan, and prednisone alone. Race was determined by the 
investigator. Impaired baseline hepatic function includes mild impairment (total bilirubin level ≤ the upper limit of the normal range 
[ULN] and aspartate aminotransferase level > the ULN, or total bilirubin level > the ULN and ≤1.5 times the ULN), moderate impairment 
(total bilirubin level >1.5 times and ≤3 times the ULN), and severe impairment (total bilirubin level >3 times the ULN). The International 
Staging System (ISS) consists of three stages, with higher stages indicating more severe disease: stage I, serum β2-microglobulin level 
less than 3.5 mg per liter (300 nmol per liter) and albumin level 3.5 g or more per deciliter; stage II, neither stage I nor III; and stage III, 
serum β2-microglobulin level 5.5 mg or more per liter (≥470 nmol per liter). The subgroup analysis for the type of multiple myeloma was 
performed on data from patients who had measurable disease in serum. A high-risk cytogenetic profile was defined by a finding of t(4;14), 
t(14;16), or del17p on fluorescence in situ hybridization testing or a finding of t(4;14) or del17p on karyotype testing. Eastern Cooperative 
Oncology Group (ECOG) performance status is scored on a scale from 0 to 5, with 0 indicating no symptoms and higher scores indicat-
ing increasing disability. NE denotes could not be estimated.
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The median age did not diff er between treatment 
groups (63 years [IQR 56–70] for VRd and 63 years [IQR 
56–71] for the Rd group). Both progression-free survival 
and overall survival were improved in each of the three 
age categories: younger than 65 years; 65–75 years; and 
older than 75 years (patients older than 75 years had 
median progression-free survival of 39 months vs 
20 months and median overall survival of 63 months vs 
31 months). However, these diff erences were only 
signifi cant for progression-free survival in patients 
younger than 65 years and for overall survival in patients 
older than 75 years. Although the distribution of sex 
diff ered between groups, it was not univariately 
associated with survival outcomes and was thus not 
included in multivariate modelling.

Table 3 provides confi rmed responses. We did sensitivity 
analyses in which we assessed patients who were 
assessable for response at the time of analysis and noted 
improved response in patients in the VRd group over 

those in the Rd group (81·5% vs 71·5%; p=0·02). Among 
these assessable patients, 15·7% in the VRd group and 
8·4% in the Rd group had a complete response or better 
(table 3). The overall response rate (confi rmed partial 
response or better, which includes unconfi rmed and 
confi rmed very good partial response, complete response, 
and stringent complete response), with non-assessable 
patients included as non-responders, was 72·7% and 
66·8% in the VRd and Rd groups, respectively (p=0·20).

 Outcomes by response category at 6 and 12 months 
were assessed using landmarked analyses (fi gure 3). The 
median progression-free survival for patients with very 
good partial response or better at 6 months was 
49 months versus 34 months for patients with partial 
response and 18 months for those with stable disease 
(fi gure 3A). The median overall survival for patients with 
partial response at 12 months was 59 months versus 
55 months for those with progressive disease and 
48 months for patients with stable disease; overall 
survival was not reached in those with very good partial 
response or better at 12 months (fi gure 3B).

The adverse events defi ned by Common Toxicity Criteria 
category and specifi c toxic eff ects were fairly well balanced 
between the two groups (table 4). The commonest 
haematological adverse events (≥ grade 3 and at least 
possibly attributable to treatment) were anaemia, 
lymphopenia, neutropenia, and thrombocytopenia 
(table 4). The commonest non-haematological adverse 
events (≥ grade 3 and at least possibly attributable to 
treatment) were: fatigue, sensory neuropathy, 
hyperglycaemia, thrombosis or embolism, hypokalaemia, 
muscle weakness, diarrhoea, and dehydration. As 
expected, grade 3 or worse neurological toxic eff ects were 
more frequent in the VRd group than in the Rd group 
(33% vs 11%; p<0·0001). 20 patients had a second primary 
cancer (ten [4%] in the VRd group and ten [4%] in the Rd 
group; appendix).

Discussion
The addition of bortezomib to lenalidomide and 
dexamethasone led to signifi cantly improved outcomes 
for patients with previously untreated multiple myeloma. 
The progression-free survival was improved by 13 months 
and overall survival by 11 months. This is the fi rst 
prospective randomised trial to show the value of the 
three drug regimen VRd versus the two drug regimen Rd 
in the absence of front-line transplantation. The value of 
the three drug regimen is further affi  rmed by the 
improved progression-free survival and overall survival 
achieved with deeper responses (ie, very good partial 
response or better).

There is precedent for the added benefi t of a three drug, 
proteasome inhibitor, immunomodulatory drugs, steroid 
combination as a fi rst therapy, using bortezomib plus 
thalidomide plus dexamethasone for induction.26 A 2015 
randomised study27 showed superior response rates in 
patients given bortezomib plus thalidomide plus 

Patients 
(N=471)*

Progression-free survival Overall survival

HR (95% CI) p value HR (95% CI) p value

Patients given 
bortezomib with 
lenalidomide and 
dexamethasone 
(VRd group)

242 (51%) 0·73 (0·58–0·92) 0·007 0·74 (0·55–1·00) 0·048

International Staging 
System stage III

157 (33%) 1·58 (1·16–2·13) 0·003 2·16 (1·43–3·25) 0·0003

International Staging 
System stage II

184 (39%) 1·16 (0·86–1·57) 0·322 1·18 (0·77–1·81) 0·447

Intent to transplant 324 (69%) 0·98 (0·74–1·28) 0·866 0·86 (0·61–1·20) 0·371

Age ≥65 years 202 (43%) 1·32 (1·03–1·71) 0·031 1·88 (1·34–2·62) 0·0002

Data are n (%) unless otherwise stated. *N=471 patients with valid data for factor. 

Table 2: Multivariate age-adjusted progression-free survival and overall survival

Patients given 
bortezomib with 
lenalidomide and 
dexamethasone 
(VRd group; 
n=216)*

Patients given 
lenalidomide 
and 
dexamethasone 
(Rd group; 
n=214)*

Confi rmed response 34 (15·7%) 18 (8·4%)

Very good partial response 60 (27·8%) 50 (23·4%)

Partial response 82 (38%) 85 (39·7%)

Overall response rate (partial 
response or better)

176 (81·5%) 153 (71·5%)

Stable disease 34 (15·7%) 52 (24·3%)

Stable disease or better 210 (97·2%) 205 (95·8%)

Progressive disease or death 6 (2·8%) 9 (4·2%)

* The p value for diff erences in those with confi rmed response was 0·02. The 
results section provides more details (unconfi rmed responses are collapsed into 
the response category one level below). 

Table 3: Confi rmed response in assessable patients 

Median PFS 16 months for Rd and 38 
months for VRd in high risk by FISH 

Current standard treatment for transplant ineligible MM 

In both trials no impact of age was observed
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0.25 0.5 0.8 1.251 2 4

0.44 (0.19-1.03)
0.30 (0.18-0.49)Standard risk

Carfilzomib (K)Rd vs Rd
Risk group by FISH
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Favors KRd Favors RdHR

1.000.750.500.25 1.25

0.70 (0.43‒1.16)
0.66 (0.48‒0.90)

0.0625 0.125 0.25 0.5 1 2 4
Kd better Vd better
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0.44 (0.33–0.58)

Risk group by FISH, n (%)
High
Standard

0.1 1 10

0.29 (0.20-0.43)
0.49 (0.27-0.89)

Risk group by FISH
High-risk
Standard-risk

H
R

1.000.750.500.25 1.25

Favors RdFavors KRd

0.54 
0.64 

Ixazomib-Rd vs Rd

Favors DVd Favors Vd

Favors DRd Favors Rd

E-Ld better Ld better

High risk versus standard risk cytogenetics in relapsed/refractory MM
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Median age 64-66 years
Patients  ≥75 years 11-20%
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Novel combos improve but not overcome
High Risk Cytogenetic profile



Differences in the genetic make-up of Myeloma by age



Patient-related Factors

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

Prognostic Factors

The current risk stratification model does not take into account all the risk factors



Elderly MM patients 

Fit, Intermediate (Unfit) and Frail

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
No ASCT Eligible

Unfit FrailFit patients
ASCT Eligible

Based on
Age

Performance status (PS)
Comorbidities 

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



IMWG Frailty Score
Variable HR (CI 95%) P SCORE

AGE Age <75 years 1 - 0

Age 75-80 years 1.13 (0.76-1.69) 0.549 1

Age >80 years 2.40 (1.56-3.71) <0.001 2

CHARLSON INDEX Charlson <1 1 - 0

Charlson >2 1.37 (0.92-2.05) 0.125 1

ADL SCORE ADL >4 1 - 0

ADL<4 1.67 (1.08-2.56) 0.02 1

IADL SCORE IADL >5 1 - 0

IADL<5 1.43 (0.96-2.14) 0.078 1

ADDITIVE TOTAL SCORE PATIENT STATUS

0 FIT

1 INTERMEDIATE/UNFIT

>2 FRAIL

Palumbo A et al, Blood 25(13):2068-74, 2015 
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@12 mo P-value
Fit 22% -
Intermediate 26% 0.217
Frail 34% <0.001

@12 mo P-value
Fit 16% -
Intermediate 21% 0.026
Frail 31% <0.001

IMWG Frailty Score: long-term outcome

Palumbo A et al, Blood 25(13):2068-74, 2015 

@3 yrs P-value
Fit 84% -
Intermediate 76% 0.042
Frail 57% <0.001

@3 yrs P-value
Fit 48% -
Intermediate 41% 0.211
Frail 33% <0.001
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@3 yrs P-value
Fit 84% -
Intermediate 76% 0.042
Frail 57% <0.001

@3 yrs P-value
Fit 48% -
Intermediate 41% 0.211
Frail 33% <0.001Frail patients 

have an increased risk of death, progression, non-hematologic AEs, and treatment 
discontinuation, regardless of ISS stage, cytogenetics, and type of treatment.

IMWG Frailty Score: long-term outcome



Bonello F et al. Pharmaceuticals 2020

How I treat elderly MM patients



Subgroup 
Analysis (FIT)

Subgroup 
Analysis (UNFIT)

Subgroup 
Analysis (FRAIL)

Improving outcomes for older patients
in clinical trials

Standard 
of care

Novel agent / 
approach

Primary endpoint 
(powered for whole population)

Standard 
of care

Novel agent / 
approach

Standard 
of care

Novel agent / 
approach

Standard 
of care

Novel agent / 
approach

FIT

UNFIT

FRAIL

Primary endpoint 
(powered for FIT population)

Primary endpoint 
(powered for UNFIT population)

Primary endpoint 
(powered for FRAIL population)

Identify patients upfront and adapt therapy based on frailty Courtesy by Charlotte Pawlyn



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 



NDMM patients ≥ 65 or not eligible for ASCT

R-ISS Evaluation

Fitness status evaluation

ARM A: KRd until PD or intolerance*
Carfilzomib (K):
- 20 mg/m2 IV on day 1 of cycle 1;
- 56 mg/m2 IV on days 8 and 15 in cycle 1; on days 1, 8 and 15 in cycles 2-12;
on days 1 and 15 from cycle 13 and onwards.
Lenalidomide (R):
- 25 mg orally on days 1-21
Dexamethasone (d):
-40 mg orally on days 1, 8, 15 and 22

Each cycle is a 28-day cycle.

ARM B: Rd until PD or intolerance
Lenalidomide (R):
- 25 mg orally on days 1-21
Dexamethasone (d):
-40 mg orally on days 1, 8, 15 and 22.

Each cycle is a 28-day cycle.

R

Phase III EMN20: KRd vs Rd in NDMM ASCT-ineligible fit and intermediate patients

*VGPR patients in sustained MRD negativity (MRD negative at least 
at 10-5 after 1 and 2 years of therapy) will stop carfilzomib after 2 
years of treatment, and will continue with lenalidomide and 
dexamethasone.

K, Carfilzomib; R, Lenalidomide; Dex, dexamethasone; NDMM, newly 
diagnosed multiple myeloma; ASCT, autologous stem cell transplattaion; MRD, 
minimal residual disease

Frailty and MRD adapted treatments 



• Current risk stratification models (R-ISS) do not entirely define each patient’s risk, in 
particular for elderly patients

• Risk status requires a comprehensive evaluation of disease and host-related factors: 
tumor burden, cytogenetic/molecular lesions, clinical presentation (circulating plasmacells, extramedullary 
disease, renal failure), age, comorbidities and fitness

• Continuous assessment of risk status as it may change according to both biological 
(accumulating lesions, evolution to sPCL, development of EMD) and clinical factors (early 
relapse)

• Baseline risk status modulation by treatment and response is also possible in 
elderly patients 

• The achievement of MRD negativity and a sustained MRD negativity could be the key to 
overcome baseline high-risk factors such as chromosomal abnormalities, ISS and CPC

Summary



Conclusions

• New combos (Dara-VMP, Dara-Rd, VRd) significantly improve outcome both in high 

risk and standard risk patients

• No treatment regimen showed to consistently overcome high risk cytogenetic profile

• Future investigations including emerging agents may benefit these patients

• Future risk-stratified treatments (cytogenetics, frailty) should be investigated (risk-

tailored treatment strategies based on both baseline patient and disease and dynamic risk 

factors)

• In the choice of treatment consider not only the biologic high risk disease but also frailty 
status of patients
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