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Newly diagnosed myeloma

Paiva B, et al. Blood 
2015;125(20):3059-68.
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Why should we use 
maintenance post transplant?



Mel200–ASCT, melphalan 200 mg/m2 followed by autologous stem cell transplantation; CC+R, conventional chemotherapy + lenalidomide; PFS, progression-free survival;
VMP, bortezomib-melphalan-prednisone; VRD, bortezomib lenalidomide prednisone.                   Gay F et al , EHA 2016; Attal M et al, ASH 2015; Cavo M et al; ASCO 2016
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...but no plateau phase à Residual disease is still present!
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Prolonged PFS as a surrogate endpoint for OS

Tumor dormancy, the ultimate 
objective for “cure”

Treatment objective: maintain disease under control

Paiva B, et al. Blood 2015;125(20):3059-68.



Current Evidence
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Phase 3 Consolidation/Maintenance Regimens and PFS in TE-NDMM Patients 

Myeloma IX, No Rx vs T until PD: Morgan et al Blood 2012; ALLGMM6, P vs TP until PD: Spencer et al JCO 2009; Hovon 65 GMMG HD4, T vs V 2 yrs: Sonneveld et 
al JCO 2012; German, No Rx vs V: Einsele et al Leukemia 2017; Nordic No Rx vs V: Mellqvist et al Blood 2013; PETHEMA GEM05, T vs VT 3yrs *assuming 5 mo for 
induction & SCT: Rosinol et al Leukemia 2017; GIMEMA MM-BO2005: ASCT x2 TD vs VTD D until PD *assuming 5 mo for induction & SCT: Cavo et al Blood 2012; 
Tourmaline, Pbo vs Ixa 2 yrs: Dimopoulos et al Lancet 2019; IFM 05-02, Pbo vs Len until PD (stopped early): Attal et al NEJM 2012; CALGB 100104 Update, Pbo vs 
Len: Holstein et al Lancet Haem 2017; GIMEMA Rv 209, No Rx vs Len: Palumbo et al NEJM 2014; Len Meta Analysis: Pbo vs Len: McCarthy et al JCO 2017; 
Myeloma XI No Rx vs Len: Jackson G et al Lancet Oncology 2019.
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Control, Thalidomide,  Proteasome Inhibitor+/-other, defined schedule, Len Stopped Early, Lenalidomide until PD

*
*

Courtesy of Mc Carthy P, presented at IMWG 2019.



Metaanalysis of 3 lenalidomide maintenance trials 
Overall Survival: Median Follow-Up of 80 Months

There is a 25% reduction in risk of death, representing an 
estimated 2.4-year increase in median survivala

a Log-rank test and Cox model stratified by study to assess impact of lenalidomide maintenance on overall survival. Median for lenalidomide 
treatment arm was extrapolated to be 115 months based on median of the control arm and HR (median, 86 months; HR = 0.75). 
HR, hazard ratio; maint, maintenance; NR, not reached; OS, overall survival. 
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Open Issues



Open issues

• Optimal duration

• Optimal drug

• Do we need combinations?



Open issues

• Optimal duration

• Optimal drug

• Do we need combinations?

• Tolerability

• Patient risk

• Previous induction therapy



Bortezomib vs Thalidomide

Sonneveld  P et al. JCO 2012

Bortezomib-based maintenance after ASCT

Bortezomib-Thalidomide vs Thalidomide vs Interferon

Response upgrade during maintenance therapy
A response improvement during maintenance therapy was
observed in 20% of the patients. The median time to response
improvement was 5.7 months (0.9–24.9). The number of patients
who improved the quality of response in the alfa2-IFN was 19
(11 patients in VGPR upgraded to CR, 6 patients in PR upgraded to
CR and 2 patients from PR to VGPR) after a median of 2.3 months
(0.9–10.2). The number of patients who upgraded the response in
the T arm was 15 (eight patients in VGPR to CR, three patients
in PR to CR and four from PR to VGPR) after a median time of
5.1 months (1.1–17.2). A total of 22 patients in the VT arm
improved the quality of response (11 patients in VGPR upgraded
to CR, 9 patients in PR to CR plus 1 to VGPR and 1 patient in
minimal response (MR) to CR) with a median time of 6.3 months
(0.9–24.9). Overall, the absolute change in the monoclonal
component in pre/post maintenance was 4.6 g/l ± 0.5 g/l in serum
and 0.05 g per 24 h in urine with no significant difference across
the three arms.
The CR rate increased from 51 to 68% with alfa2-IFN, from 49 to

60% with T and from 53 to 74% with TV maintenance. The CR
attained with TV was significantly higher than that obtained with T
(74% vs 60%, P= 0.04), but not significantly different from the CR
obtained with alfa2-IFN (74% versus 68%, P= 0.5). There were no
significant differences between the CR rate obtained with alfa2-
IFN and T. The best response rate achieved with maintenance
therapy is shown in Table 2.

PFS from randomization to maintenance
After a median follow-up of 58.6 months from the initiation of
maintenance therapy, the PFS was significantly longer with TV as
compared with the two other arms (50.6 versus 40.3 versus
32.5 months with TV, T and alfa2-IFN, respectively, P= 0.03)
(Figure 1).
The impact of maintenance according to the induction regimen

was analyzed. In patients who received induction with VBMCP/
VBAD/B, the PFS from maintenance with TV was 43.7 versus
34.2 months with T maintenance and 22.2 months with alfa2-IFN
maintenance (P= 0.2). In patients who received induction with
Thal/Dex, the PFS from maintenance with TV was 48.1 months
versus not reached with T and 31.4 months with alfa2-IFN (P= 0.1).
In the group of patients who received induction therapy with VTD,
the PFS from maintenance was also longer with TV, although this
difference did not reach statistical significance when compared
with T and alfa2-IFN (62.4 months with TV versus 44.7 months with
T versus 50.1 months with alfa2-IFN, P= 0.4). Thus, the benefit of
TV is observed across all induction subgroups, but the sample was
not dimensioned to evaluate significant differences in each
induction subgroup.
The quality of response had an impact on outcome. Thus,

patients who were in CR at any time during the maintenance
phase had a significantly longer PFS (median 50 months) in
comparison with patients achieving VGPR (38.7 months), PR
(23.7 months) or MR (16.1 months) (P= 0.006), and this translated
into a significantly better 5-year OS (78% vs 65% vs 61% vs 68% in
patients in CR, VGPR, PR or MR, respectively, P= 0.02). Patients who
improved the quality of response during the maintenance therapy
had a better PFS (59.9 vs 38.9, P= 0.03) and 5-year OS (88% vs

Table 1. Patient characteristics at baseline

Alfa2-IFN
N= 92

T
N= 88

TV
N= 91

Age (median) 55 59 56
Gender (male/female) 66/34% 51/49% 54/46%

M-protein type
IgG 65% 60% 59%
IgA 17% 23% 20%
Light chain 16% 10% 18%
IgD 2% 4% 2%
IgM — 2% —

Durie–Salmon stage
I 11% 7% 7%
II 41% 53% 55%
III 48% 40% 37%

ISS stage
I 42% 44% 44%
II 40% 42% 38%
III 17% 14% 17%

High-risk cytogenetics 15% 10% 13%

Induction therapy
VBMCP/VBAD/B 37% 37% 36%
TD 27% 28% 26%
VTD 36% 35% 38%

Response status at baseline
CR 51% 49% 53%
VGPR 22% 24% 22%
PR 26% 24% 22%
MR 1% 2% 2%
SD — 1% —

Abbreviations: alfa2-IFN, alfa-2b interferon; ISS, International Staging
System; MR, minimal response; PR, partial response; SD, stable disease; T,
thalidomide; TD, thalidomide/dexamethasone; TV, thalidomide/bortezo-
mib; VBMCP/VBAD/bortezomib, VBMCP/VBAD/B; VTD, bortezomib/thalido-
mide/dexamethasone.

Table 2. Response rate after maintenance therapy

Alfa2-IFN
N= 92

T
N=88

TV
N= 91

CR 68% 60% 74%
VGPR 11% 18% 10%
PR 16% 16% 11%
MR 1% 1% 1%
PD — — —
Non-evaluable 4% 5% 4%

Abbreviations: alfa2-IFN, alfa-2b interferon; MR, minimal response; PD,
progressive disease; PR, partial response; T, thalidomide; TV, thalidomide/
bortezomib.

Figure 1. Progression-free survival according to the maintenance
arm.

Bortezomib plus thalidomide after SCT in MM
L Rosiñol et al
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70%, P= 0.002) compared with those patients in whom the
response was not upgraded during the maintenance period.
There were not statistically significant differences in OS among

the three maintenance regimens, with an estimated 5-year OS of
78%, 72% and 70% in the TV, T and alfa2-IFN arms, respectively
(Figure 2).

Impact of cytogenetic abnormalities
Fluorescence in situ hybridization analysis were available in 230
(85%) of the 271 patients randomized to receive maintenance
therapy. Thirty-five of these 230 patients (15%) had high-risk
cytogenetics and were similarly distributed among the three
maintenance arms: 14 patients were treated with alfa2-IFN, 9 with
T and 12 with TV. Nineteen patients had t(4;14) (seven patients in
alfa2-IFN, and six in T and TV arm, respectively), seven patients had
t(14;16) (three patients in alfa2-IFN, and two in T and TV arm,
respectively) and 11 had del (17p) (five patients in alfa2-IFN and TV
arm, respectively, and one patient in T arm).
In the alfa2-IFN arm, the CR increased from 50 to 78% in

patients with high-risk cytogenetics and from 50 to 64% in
patients with low-risk cytogenetics. In the T arm, the CR increased
from 44 to 66% and from 53 to 64% in patients with high- and
low-risk cytogenetics, respectively, while in the TV arm, the CR
increased from 33 to 58% and from 52 to 76% in patients with
high- and low-risk cytogenetics, respectively.
PFS from the initiation of maintenance in patients with low-risk

cytogenetics was longer when compared with patients with high-
risk cytogenetics (45.7 versus 28.8 months, P= 0.1) likely not
reaching statistical significance due to the low number of patients
with high-risk cytogenetics. The OS rate at 5 years was significantly
longer in patients with low-risk cytogenetics compared with
patients with high-risk cytogenetics (74% versus 56%,P= 0.005).
No statistically significant conclusions can be drawn by high-risk
cytogenetics since the samples are not dimensioned for this
purpose.

Toxicity
Regarding hematological toxicity, 10 patients developed throm-
bocytopenia grade 3–4 in the TV arm, while only 2 patients
developed grade 3–4 thrombocytopenia with T (11% versus 2.2%,
P= 0.01) and 4 patients (4.4%) developed grade 3 thrombocyto-
penia with alfa2-IFN (11% versus 4.4%, P= 0.08). The incidence of
grade 3–4 neutropenia was similar in the three arms (17.7% versus
16% versus 13.3% with alfa2-IFN, T and TV arm, respectively).
Concerning non-hematological toxicity, the incidence of grade

2–3 peripheral neuropathy was higher in the TV arm (48.8% with
TV versus 34.4% with T and 1% with alfa2-IFN). Grade 3 peripheral

neuropathy was observed in 15.5% and 13.7% of patients treated
with TV and T maintenance, respectively, while 33.3 and 20.6% of
the patients treated with TV and T developed grade 2 peripheral
neuropathy. No patient had grade 4 peripheral neuropathy. Three
patients in the TV arm reported grade 3 asthenia. Five patients
developed grade 2–4 depression and four patients grade 2–4
arthralgia under alfa2-IFN maintenance. The most relevant
toxicities are summarized in Table 3.
Dose reductions due to toxicity was needed in 30 patients

(33.7%), 24 patients (27.5%) and 10 patients (11.1%) in the TV, T
and alfa2-IFN arm, respectively. In the TV arm, 29 patients (32.5%)
required thalidomide reduction, while 18 patients (20.2%) needed
dose reduction of bortezomib. Discontinuation of the mainte-
nance therapy due to toxicity was required in 21.9%, 39.7% and
20% of the patients treated with TV, T and alfa2-IFN arm,
respectively. Of interest, 14.6% of the patients in the TV arm in
whom T was discontinued remained on bortezomib maintenance
until the completion of the 3-year maintenance period. In
addition, the discontinuation rate due to progressive disease
was required in 21.9, 26 and 39% of the patients included in the
TV, T and alfa2-IFN, respectively. Thus, the median duration of
each maintenance arm was 24.7 cycles (2.05 years) for the TV arm,
19.4 cycles (1.6 years) for the T arm and 18.7 cycles (1.55 years) for
the alfa2-IFN. The percentage of delivered dose of T compared
with the planned dose was 55% in VT arm and 52% in the T arm,
while the percentage of delivered dose of bortezomib in the VT
arm was 70.8%.

DISCUSSION
Maintenance therapy is being actively investigated in order to
delay or even prevent relapse after ASCT in patients with MM.
Among novel drugs, thalidomide and more recently lenalidomide
have been used.6–12,14–16 In contrast, the experience with
bortezomib maintenance is limited.13 Our results showed that
maintenance combining thalidomide with the proteasome
inhibitor bortezomib (TV) resulted in a significant prolongation
of PFS in comparison with T alone or IFN with manageable toxicity.
Of interest, the CR rate increased in all treatment arms in about
20% of the patients, even in patients allocated in IFN arm. This
improvement in response rate with maintenance therapy has
been reported in other studies in the ASCT and non-ASCT
setting.6,12–14,24–25 Thus, in previous maintenance trials with
thalidomide, the CR rate was improved in about 17%.6 In the
study by Barlogie et al.12 the cumulative frequency of CR was
significantly higher in the thalidomide arm than in the non-
thalidomide cohort (62% vs 43%). Of interest, this improvement in
CR was mainly observed in the first year of maintenance, a finding
also observed in our study, with a median time to response
upgrade of 5.1 months (1.1–17.2). In a Spanish trial24 comparing
maintenance therapy with VT vs VP in elderly patients, the CR rate
increased from 24% at the end of induction to 42% at the end of
maintenance. In the HOVON-65/GMMD-HD4(ref. 13) trial, the

Figure 2. Overall survival according to the maintenance arm.

Table 3. Most relevant toxicities during maintenance

Alfa2-IFN
N= 92

T
N= 88

TV
N= 91

Hematological toxicity
Neutropenia (grade 3–4) 17% 16% 13%
Thrombocytopenia (grade 3–4) 4% 2% 10%

Extrahematological toxicity
PN (grade 2) 1% 20% 30%
PN (grade 3) — 14% 15%

Abbreviations: alfa2-IFN, alfa-2b interferon; T, thalidomide; TV, thalido-
mide/bortezomib.

Bortezomib plus thalidomide after SCT in MM
L Rosiñol et al
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Leukemia (2017), 1 – 6 © 2017 Macmillan Publishers Limited, part of Springer Nature.

Rosignol et al. Leukemia 2017



Ixazomib vs. placebo maintenance post ASCT: PFS

CI, confidence interval; HR, hazard ratio; OS, overall survival.

Dimopoulus M et al  ASH 2018.

• There was a significant 39% improvement 
in overall PFS from time of randomization 
for patients receiving ixazomib vs. 
placebo maintenance:

• HR: 0.72; 95% CI: 0.582–0.890
• p=0.002
• Median 26.5 months vs. 21.3 months 

• With only 14% of deaths reported, at a 
median follow-up of 31 months, median 
OS has not been reached in either 
treatment arm and follow up continues
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Ixazomib vs placebo maintenance: Adverse events

PN, peripheral neuropathy; URTI, upper respiratory tract infection.

Hematologic Nonhematologic
Common AEs of any cause • There was no increase in 

hepatic, cardiac, or renal 
AEs 

• At the current follow-up, 
there was no difference in 
the rate of new primary 
malignancy 
(3% versus 3%)

• The number of on-study 
deaths was very low in both 
groups 
(1 versus 0 patients)
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Maintenance Toxicities
Grade 3-4 AEs Lenalidomide Placebo Ixazomib

Neutropenia 23%-51% 0%*-18% 5%

Thrombocytopenia 4%-14% 0%*-7% 5%

Febrile neutropenia 4%-5% <1%-2% -

Infections 6%-13% 2%*-5% 15%

Skin 4%-7% 0%*-4% 2%

Diarrhea 2%-5% <1%-2% 3%

Vascular 1%-4% 3% -

*from GIMEMA trial, where no placebo was given

Attal M, et al. NEJM 2012;366:1782, McCarthy PL, et al. NEJM. 2012;366:1770, 
Palumbo A, et al. NEJM 2014;371:10 , Graham J et al. ASH 2016.

Dimopoulus Lancet 2019
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Carfilzomib Maintenance
Ph I IFM 2012-03 study ELDERLY PATIENTS, NON TRANSPLANT ELIGIBLE
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Progression Free Survival - Landmark analysis

Censored patient

Median survival = 28.19 months

Patients at risk
22 20 16 13 11 6 5 4 3 0

PFS from maintenance

PFS, median = 28,1 months

AEs, n (%) Any grade Grade 3-4
Blood and lymphatic system disorders
Anemia 0 (0) 0 (0)
Lymphopenia 0 (0) 0 (0)
Neutropenia
Thrombocytopenia

0 (0) 0 (0)
0 (0) 0 (0)

Gastrointestinal disorders
Diarrhea 0 (0) 0 (0)
Nausea 8 (36.4) 0 (0)
Vomiting 8 (36.4) 0 (0)
General disorders and administration site conditions
Asthenia 3 (13.6) 0 (0)
Edema limbs 0 (0) 0 (0)
Fever 0 (0) 0 (0)
Infections and infestations
Bronchitis 4 (18.2) 0 (0)
Urinary infection 0 (0) 0 (0)
Weight loss 0 (0) 0 (0)
Musculoskeletal disorders: Bone pain 0 (0) 0 (0)
Renal and urinary disorders : Acute renal 
failure

0 (0) 0 (0)

Respiratory, thoracic and mediastinal disorders
Cough 0 (0) 0 (0)
Dyspnea 0 (0) 0 (0)
Vascular disorders : Hypertension 4 (18.2) 0 (0)
Neurological toxicities : Sensitive neuropathy 0 (0) 0 (0)

Leleu X et al  IMWG 2019.



High vs standard-risk patients:
is lenalidomide the best treatment for all patients?

LEN mainta

Placebo/

Observationa HR (95% CI)

Ageb
372 375 0.68 (0.54-0.86)

233 228 0.85 (0.64-1.12)

Sex   
322 349 0.66 (0.52-0.83)

283 254 0.92 (0.70-1.21)

ISS stagec
411 439 0.66 (0.52-0.82) 

113 90 1.06 (0.73-1.54)

Response after ASCT 

(prior to maint)

65 80 0.63 (0.34-1.15)

314 334 0.70 (0.54-0.90)

227 215 0.88 (0.66-1.17)

LDHe
270 283 0.91 (0.70-1.18)

45 45 1.17 (0.62-2.21)

Adverse-risk cytogenetics 

at diagnosisf

56 36 1.17 (0.66-2.09)

232 243 0.79 (0.59-1.06)

CrCl at diagnosisg
60 37 1.28 (0.71-2.31)

327 360 0.69 (0.54-0.89)

CrCl after ASCTh
33 25 0.73 (0.33-1.60)

379 404 0.74 (0.59-0.92)

HR

0.25 0.5 1 2 4

< 60 y

≥ 60 y

< 50 mL/min

≥ 50 mL/min

Female

CR/VGPR

PR/SDd

Normal

> ULN

Male

I/II

III

CR

Yes

No

< 50 mL/min

≥ 50 mL/min

Favors placebo/

observation
Favors LEN maint

15 Maintenance randomisation 
Significant improvement in PFS from 28 to 50 months, HR 0.47 

Subgroup
Gender

Age

ISS

t(4,14)

del(17p)

1q gain

Cytogenetic Risk

Overall

Level
Male
Female
<=65 years
>65 years
Stage I
Stage II
Stage III
Present
Absent
Present
Absent
Present
Absent
SR
HiR
UHiR

No treat.
n/N

113/235
72/142

149/306
36/71

62/137
69/148

45/71
14/17

70/138
8/9

76/146
26/44

58/111
46/97
23/41
15/17

185/377

Len.
n/N

91/294
27/157
90/364

28/87
37/149
49/168

25/97
11/29

35/149
9/17

37/161
24/69

22/109
17/86
13/66
16/26

118/451

HR [ 95%CI ]
0.56 (0.42, 0.74)
0.30 (0.19, 0.47)
0.47 (0.36, 0.61)
0.44 (0.26, 0.74)
0.42 (0.28, 0.64)
0.57 (0.39, 0.82)
0.35 (0.22, 0.58)
0.44 (0.19, 0.98)
0.37 (0.24, 0.55)
0.41 (0.14, 1.25)
0.37 (0.25, 0.55)
0.46 (0.26, 0.83)
0.30 (0.18, 0.50)
0.31 (0.18, 0.55)
0.29 (0.15, 0.59)
0.36 (0.14, 0.92)
0.47 (0.37, 0.60)

P. (het)
0.0241

0.906

0.3322

0.8415

0.9872

0.3116

0.8505

0.150.10 0.20 0.50 1.00

HR

Favours 
 Len 

Favours  
Obs 

Attal M, et al. NEJM 2012;366:1782, McCarthy PL, et al. NEJM. 2012;366:1770; 
Palumbo A, et al. NEJM 2014;371:10 , Graham J et al. ASH 2016.



ISS stage I/II

ISS stage III

Standard-risk chromosomal abnormalities

High-risk chromosomal abnormalities

0.24 1 4.14

0.44 (0.24 - 0.78)Len-Pred 80
Len 0.53 (0.34 - 0.80) 7
Thal-IFN 0.94 (0.35 - 2.59) 3
Thal-Bort 0.70 (0.32 - 1.54) 7
Bort-Pred 1.43 (0.50 - 4.14) 1
Thal 0.79 (0.44 - 1.38) 1
IFN 1.02 (0.47 - 2.25) 0
no/placebo 1 0

HR (95% Crl) PbBT

1
2
6
3
8
4
6
6

MedR

0.02 1 7.46

0.64 (0.15 - 3.13)Len-Pred 6
Len 0.71 (0.26 - 2.29) 1
Thal-IFN 0.56 (0.05 - 7.46) 7
Thal-Bort 0.18 (0.03 - 1.25) 40
Bort-Pred 0.18 (0.02 - 1.97) 44
Thal 0.60 (0.15 - 2.56) 1
IFN 0.49 (0.07 - 3.46) 1
no/placebo 1 0

HR (95% Crl) PbBT

5
6
5
2
2
5
4
7

MedR

0.19 1 3.32

0.40 (0.19 - 0.79)Len-Pred 77
Len 0.49 (0.29 - 0.78) 10
Thal-IFN 1.00 (0.30 - 3.32) 3
Thal-Bort 0.68 (0.27 - 1.68) 7
Bort-Pred 0.90 (0.30 - 2.72) 2
Thal 0.80 (0.41 - 1.60) 1
IFN 0.85 (0.34 - 2.10) 1
no/placebo 1 0

HR (95% Crl) PbBT

1
2
7
3
6
5
5
7

MedR

0.04 1 21.98

0.95 (0.24 - 4.14)Len-Pred 11
Len 0.75 (0.27 - 2.01) 23
Thal-IFN 0.81 (0.04 - 19.11) 38
Thal-Bort 1.17 (0.18 - 8.17) 6
Bort-Pred 1.36 (0.14 - 13.87) 6
Thal 0.82 (0.20 - 3.25) 14
IFN 3.22 (0.47 - 21.98) 0
no/placebo 1 3

HR (95% Crl) PbBT

4
3
3
5
6
3
8
4

MedR

Network metaanalysis of maintenance strategies:
Subgroup according to prognostic features

Gay F. et al, Jama Oncol 2018



Bortezomib vs Lenalidomide maintenance: 
retrospective data

N=103 del17p (51pts ) or t(4;14) or t(14;16) 

Maintenance, N=42
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Halahwal A et al IMWG 2019



Bortezomib vs Lenalidomide maintenance: 
retrospective data

GMMG-HD4 & MM5 trials
Bortezomib based induction

N=321

Mai EK et al IMWG 2019
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Ixazomib vs placebo maintenance: subgroups analysis of PFS

*IMiD use reported by investigator 

Variable

All subjects

Induction regimen

Age

Pre-induction ISS stage

Response at study entry

Cytogenetic risk

Renal function based on
baseline creatinine clearance

Subgroup

All (n = 656)

PI with IMiD (n = 196)
PI without IMiD (n = 389)
PI exposed (n = 585)

No PI; with IMiD (n = 71)

<60 years (n = 356)
≥60 years and <75 years (n = 300)

I (n = 245)
II (n = 221)
III (n = 190)

CR (n = 225)
VGPR (n = 294)
PR (n = 137)

High-risk (n = 115)
Standard-risk (n = 404)

30–<60 ml/min (n = 58)
≥60 ml/min (n = 595)

Placebo

100

30
59
89

11

49
51

36
35
29

36
44
20

21
58

8
92

HR

0.720

0.966
0.667
0.750

0.497

0.835
0.662

0.678
0.876
0.661

0.881
0.686
0.693

0.625
0.648

0.708
0.738

95% CI

(0.582, 0.890)

(0.647, 1.442)
(0.510, 0.874)
(0.600, 0.938)

(0.254, 0.973)

(0.620, 1.125)
(0.480, 0.914)

(0.471, 0.975)
(0.611, 1.256)
(0.438, 0.998)

(0.593, 1.307)
(0.498, 0.945)
(0.440, 1.093)

(0.383, 1.019)
(0.490, 0.857)

(0.240, 2.090)
(0.592, 0.920)

% of patients
Ixazomib

100

30
59
89

11

58
42

38
33
29

33
45
21

15
64

10
90

0 0.25 0.5 0.75 1.0 3.0

Favors ixazomib Favors placebo

PI + thalidomide* (n = 177) 0.993 (0.643, 1.532)
PI + lenalidomide* (n = 24) 0.594 (0.132, 2.683)

Dimopoulus M et al  ASH 2018.
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Carfilzomib Maintenance
Pooled analysis ELDERLY PATIENTS, NON TRANSPLANT ELIGIBLE
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Figure 3A - PFS_m PFS from maintenance

3-year PFS 47% vs 51%

0.00

0.25

0.50

0.75

1.00

0 10 20 30 40 50
Months

P
ro

gr
es

si
on

fre
e 

su
rv

iv
al

d17q13=0

d17q13=1

72 55 42 32 15 1

22 18 13 11 4 0d17q13=1

d17q13=0

Numbers at risk

HR 0.92, 95% CI 0.47-1.82, p 0.82
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Subgroup analysis

Bringhen S Hematologica 2019, Mina R et al, ASH 2018



High-risk patients

Lonial S et al. IMW 2017

Recommendations for Treatment: TE
• IMID/PI induction - No preference on PI, len preferred over thal
• Depth and speed of response is important

• Short duration therapy (4-6 cycles) before consolidation
• Avoid low dose alkylators except in the setting of PCL

• Role of transplant
• Single vs tandem: may be related to access to drugs. 

Tandem not routinely recommended where VRD is an option
• Post transplant consolidation
• Maintenance

• Not rev/thal alone
• PI
• PI/IMID
• Emerging role for MOABs



Moreau P et al Lancet 2019

EMN17



R1

MO
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LIZ
AT
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N

Double
ASCT

Treatment schema

R: randomization; Dara-VCd: Daratumumab, Bortezomib, Cyclophosphamide, Dexamethasone; 

VTd:Bortezomib, Thalidomide, Dexamethasone; ASCT: autologous stem cell Transplant: Dex: 

Dexamethasone

Dara-
VCd

VTd Double
ASCT

Dara
-VCd

VTd

4X

4X

2X

2X

R2

Dara-
Ixazomib

Ixazomib

>PR

2 years

2 years

N=400

FORTE EMN18



Summary

• Lenalidomide maintenance after ASCT is the current approved standard

• Optimal duration/MRD driven strategy to be adressed

• Unclear benefit in high-risk (definition/sensitivity to lenalidomide)

• Novel combination approach may be better in high-risk patientsà
PI/Pis + IMIDs ? MoAbs?

• Prospective trials with random stratified for risk are needed



We are grateful to all patients, nurses and physicians of the participating centers
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3. ASCOLI PICENO Galieni
4. ASTI Saracco, Marchetti
5. AVELLINO Cantore, Volpe
6. AVIANO Micheli, Rupolo
7. BARI Silvestris, Ria
8. BARI Specchia
9. BENEVENTO Vallone
10. BERGAMO Rambaldi, Galli
11. BIELLA Bertinieri, Conconi
12. BOLOGNA Cavo, Zamagni
13. BOLZANO Billio, Pescosta
14. BRESCIA Rossi, Crippa
15. BRESCIA Russo, Malagola
16. BRINDISI Melpignano
17. CAGLIARI Derudas
18. CAGLIARI La Nasa, Ledda
19. CAMPOBASSO Storti
20. CANDIOLO Aglietta, Rota Scalabrini
21. CATANIA Di Raimondo
22. CATANZARO Molica, Piro
23. CESENA Ronconi, Augello
24. CIRIÉ/CHIVASSO/IVREA Freilone, Falco, Aitoro
25. CIVITANOVA Centurioni
26. COSENZA Morabito, Gentile
27. CREMONA Lanza
28. CUNEO Massaia, Grasso
29. FIRENZE Bosi, Nozzoli
30. FOGGIA Capalbo
31. GALLARATE Ciambelli
32. GENOVA Gobbi, Canepa

33. GENOVA Angelucci, Dominietto
34. LATINA Cimino
35. LECCE Di Renzo
36. LECCO Ardizzoia, Ferrando
37. MANTOVA Franchini, Zamagni
38. MELDOLA Ronconi
39. MESSINA Mannina
40. MESSINA Musolino, Allegra
41. MILANO Corradini, Montefusco
42. MILANO Cairoli, Cafro
43. MILANO Ciceri
44. MILANO Cortelezzi, Baldini
45. MODENA Luppi, Marasca, Narni
46. MODENA Sacchi
47. MONZA Passerini, Rossini
48. NAPOLI Pane,Catalano
49. NAPOLI Ferrara, Rocco
50. NOCERA INF. Califano
51. NOVARA Gaidano, De Paoli
52. NUORO Latte, Gabbas
53. ORBASSANO Guerrasio, Guglielmelli
54. PADOVA Semenzato, Zambello
55. PALERMO Fabbiano, Cangialosi
56. PALERMO Siragusa
57. PARMA Aversa, Giuliani
58. PAVIA Cazzola, Corso
59. PAVIA Pavesi, Fregoni
60. PERUGIA Falini, Ballanti
61. PESARO Visani
62. PESCARA Di Bartolomeo, Spadano
63. RAVENNA Lanza, Cellini
64. REGGIO CAL. Martino, Vincelli

65. REGGIO EM. Merli, Gamberi
66. RIMINI Tosi
67. RIONERO Musto
68. RIETI Ceribelli
69. ROMA Foà, Petrucci
70. ROMA De Fabritiis, Caravita
71. ROMA Andriani
72. ROMA Bagnato, Bongarzoni
73. ROMA De Stefano
74. ROMA Mangarelli, Pisani
75. ROMA Pierelli, De Rosa
76. ROMA Venditti
77. ROMA Avvisati, Annibali
78. ROMA Recine
79. ROMA Tafuri, La Verde
80. ROZZANO Santoro, Nozza
81. S. G. ROTONDO Cascavilla, Falcone
82. SASSARI Dore, Podda
83. SIENA Bocchia, Gozzetti
84. TERNI Liberati
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87. TORINO Saglio
88. TREVISO Gherlinzoni
89. TRICASE Pavone
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94. VERONA Ambrosetti, Meneghini
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