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YES

Lenalidomide maintenance

200 mg/m2 melphalan
followed by ASCT

Eligibility fot autologous stem-cell transplantation (ASCT)

NO

INDUCTION:
3 drug regimens

VTD
VCD
PAD
RVD

FIRST OPTION:
VMP or Rd or VRd

SECOND OPTION:
MPT or VCD

OTHER OPTIONS:
CTD, MP, bendamustine, prednisone 

V, bortezomib; T, thalidomide; D, d, 
dexamethasone; PAD, bortezomib, doxorubicin

and dexamethasone; R, lenalidomide; M, 
melphalan; P, prednisone; C, cyclophosphamide.

ESMO Guidelines 2017



New drug-based combinations 

VRd 43m

Rd 30m

Dara-VMP1 Dara-Rd2 VRd3

MRD neg 27% vs 7%
30-mo PFS: 60% vs 28%

Median PFS 
34 vs 24 months (≥65 yrs)

MRD neg 24% vs 7%
30-mo PFS: 71% vs 56%

• New standards of care: Dara-VMP, Dara-Rd, VRd
• New potential future treatments: Elotuzumab-Rd, Ixazomib-Rd, Carfilzomib-Rd, 

Dara-KRd, Isatuximab-VRd
1. Dimopoulos et al., ASH 2018; abstract 156; 2. Facon et al., ASH 2018; abstract 

LB-2, oral presentation; 3. Durie B, et al. Lancet 2017;389:519-527
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.



How to choose therapy in the elderly?

§ Cytogenetic risk
§ Standard vs high risk

§ Renal function
§ Subsequent lines??
§ Level of fitness,  IMWG gold standard

§ Fit, unfit or frail

ASCT, autologous stem-cell trnsplantation.
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0.17 1 2.47

0.81 (0.65 - 1.01)Overall
Sex

Female 0.83 (0.61 - 1.12) 0.83
Male 0.79 (0.58 - 1.07)

Age
≤ 75 0.77 (0.60 - 0.99) 0.45
> 75 0.93 (0.61 - 1.41)

FISH*
StR 0.96 (0.73 - 1.27) 0.03
HiR 0.53 (0.34 - 0.83)
Missing 0.76 (0.47 - 1.24)

ISS
I 0.73 (0.48 - 1.12) 0.62
II 0.90 (0.65 - 1.23)
III 0.71 (0.47 - 1.09)

Karnofsky PS
90-100 0.72 (0.53 - 0.98) 0.41
70-89 0.86 (0.62 - 1.19)
50-69 1.18 (0.57 - 2.47)

LDH
≤ 450 0.90 (0.70 - 1.15) 0.01
> 450 0.32 (0.17 - 0.61)
Missing 0.78 (0.44 - 1.38)

Plasmacytoma
No 0.82 (0.65 - 1.03) 0.77
Yes 0.74 (0.40 - 1.37)

HR (95% CI) Interaction-p

Favors VMP Favors Rd

PFS, progression-free survival; VMP, bortezomib-melphalan-prednisone; Rd, lenalidomide-dexamethasone

*Interaction-p between StR and HiR FISH 

VMP vs Rd:
PFS Subgroup Analysis

Larocca A et al ASH 2018



VRd-Rd vs CONTINUOUS Rd: SWOG TRIAL 

Bortezomib twice a week IV x 8 cycles

43m

75m

30m

64m

PFS OS

• Evaluable high risk cytogenetic patients n=44 (cut-off values 5%).

• Median PFS was 16 vs 38 months with Rd vs VRd in 44 HR patients, and 15
vs 34 months in17 patients with t(4;14) by FISH, respectively.

• These differences were not significant (p=0.19 and 0.96, respectively).



Consensus statement on 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



MONOCLONAL ANTIBODIES 

Facon T et al. NEJM 2019, 380: 2104-15; Mateos MV et al., NEJM 2018, 378:518-28
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Ludwig H et al The Oncologist 2012;17:592–606



Progressions or 
deaths/total

creatinine 
clearance DARA CONTROL HR for PFS

MAIA > 60 mL/min 48/206 84/227 0.52 (0.36–0.74)

≤ 60 mL/min 49/162 59/142 0.60 (0.41–0.87)

ALCYONE > 60 mL/min 32/150 63/145 0.36 (0.24–0.56)

≤ 60 mL/min 56/200 80/211 0.63 (0.45–0.88)

MONOCLONAL ANTIBODIES 

Facon T et al. NEJM 2019, 380: 2104-15; Mateos MV et al., NEJM 2018, 378:518-28

Inclusion criteria for creatinine clearance: 
≥ 30 mL/min in the MAIA study
≥ 40 mL/min in the ALCYONE study
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Overview of mPFS in recent phase 3 trials in NTE NDMM



TIME TO PROGRESSION BY LINE OF THERAPY

Discussion

These retrospective data provide valuable information on the

circumstances of diagnosis of MM and real-world outcomes

following treatment, and the factors that influence treatment

decisions across multiple lines of therapy.

In common with other reports (Kyle et al, 2003; Durie,

2011), the majority of patients (61%) in our study had bone

pain at diagnosis. The prevalence of renal dysfunction (20%)

was also in line with other studies (Kyle et al, 2003; Rifkin

et al, 2015). In general, the prevalence of anaemia at diagno-

sis is reported to be about 70% (Kyle et al, 2003; Birgegard

et al, 2006) whereas this was much lower in our study (39%)

and closer to the prevalence (45%) reported in a recent reg-

istry study in the USA (Rifkin et al, 2015). In contrast, the

rate of hypercalcaemia was slightly higher than reported in

other papers (19% vs. 10–15%) (Kyle et al, 2003; Durie,

2011) and 30% of patients in our study presented with a

fracture, indicating advanced disease (Eslick & Talaulikar,

2013). Furthermore, almost half of patients had more than

one sign or symptom of disease at diagnosis, and most

(84%) had an International Staging System (ISS) score of II

or III at diagnosis. These data suggest that patients in Europe

have considerable MM-related organ damage at diagnosis, so

initiatives facilitating earlier diagnosis are warranted.

It is generally accepted that depth of response correlates

with improved outcomes (Lonial & Anderson, 2014); how-

ever, much of the supporting data are from prospective stud-

ies in clinical trial cohorts. Although real-world methods for

measuring high-quality response are likely to be less rigorous

than those used in clinical trials, we found that physician-

evaluated TTP correlated with depth of response. Further-

more, in accordance with published reports (van Rhee et al,

2014), patients who had undergone SCT were more likely to

achieve CR than those who had not. Moreover, efficacy out-

comes were broadly similar to those seen in clinical trials

(Singhal et al, 1999; Richardson et al, 2005; Dimopoulos

et al, 2007; Weber et al, 2007; San Miguel et al, 2013).
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Time to progression (months)

CR (n = 182) 

VGPR (n = 589) 
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Fig 3. Time to progression (A) by line of treatment, and by depth of response to (B) first-line treatment, (C) second-line treatment, and (D)
third-line treatment. Only patients who had progressed at the time of inclusion in the study were included in this analysis. aThe number of
patients with a CR at third line was too small to make an accurate estimate. 1L–5L, first line–fifth line; CR, complete response; PR, partial
response; VGPR, very good partial response.

K. Yong et al

258 ª 2016 The Authors. British Journal of Haematology published by John Wiley & Sons Ltd.
British Journal of Haematology, 2016, 175, 252–264

• The first remission is the longest one

• Duration of remission decreases after each
line of therapy



FIRST-LINE TREATMENT IS CRUCIAL – NON-HDT POPULATION



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

<65 years old

Neuropathy

≥2 bone lesions

Experienced an SRE

>75

Thrombocytopenia

Upper respiratory infection

Neutropenia

Serum beta-2 microglobulin ≥55 mg/l

History of cardiovascular disease

Serum albumin <35 g/l

AE negatively impacted planned treatement

Anaemia
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Relative probability of receiving a further line of treatment
32

Odds ratio

95% CI

Positive impact on receiving
next line of treatment

No impact on receiving
next line of treatment

Negative impact on receiving
next line of treatment

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

Relative probability of receiving a further line of therapy

Positive impact

Negative impact

Yong K BJM 2016

FIRST-LINE TREATMENT IS CRUCIAL – NON-HDT POPULATION



Accumulative lines of therapy received by age
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ELDERLY MM PATIENTS ARE AN HETEROGENEOUS GROUP 

Very fit: 
active, who exercise regularly

Moderately fit:
Not regularly active but
Routinely walking

Vulnerable:
Can perform limited activities but
they don’t need any help

Mildly frail:
Help for household tasks

Moderately frail:
Partial help for their personal care

Severely frail:
Dependent on other people

Palumbo A. Blood 2011; 118:4519-29



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

>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



The incidence of functional, cognitive, mental and nutritional impairments is higher in 
frail compared to unfit

Stege C et al, Blood, 2018, abstract 
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IMWG frailty index reflects biological frailty



But insufficient discriminative power to define who does not benefit
not possible to define those patients who die early

Palumbo A, et al. Blood 2015, 125: 2068-74

30% of patients

IMWG Frailty score – the gold standard in MM



Conclusions



IMROZ and CEPHEUS trials: study designs



§ Despite limitations, the IMWG frailty index is currently the gold 
standard to detect frail MM patients

§ Less duration of induction, less dosed and less dense therapy, but 
try to maintain in order to reach a long duration of response

§ ‘Non-frail’ drugs such as mAbs

Treatment of unfit/frail elderly patients 

IMWG, International Myeloma Workshop; MM, multiple myeloma; mAbs, monoclonal antibodies.



HOVON 143 study
Concept of ‘non-toxic for frail’ drugs

HOVON 143 - EudraCT 2016-002600-90
Fitness trial - NCT03720041Ix, ixazomib; R, lenalidomide; d, dexamethasone.

IFM 2017-03 study
A dexamethasone-sparing study

Concept of ‘non-toxic for frail’ drugs



UK-MRA FitNEss trial: Concept of frailty-adjusted dosing

HOVON 143 - EudraCT 2016-002600-90
Fitness trial - NCT03720041Ix, ixazomib; R, lenalidomide; d, dexamethasone.
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