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Quale dovrebbe essere la migliore terapia di 
induzione per i pazienti eleggibili al trapianto?

regime di induzione ideale dovrebbe…

ü Avere una bassa tossicità;
ü Risolvere le problematiche legate alla malattia come la ipercalcemia, anemia, 

insufficienza renale;
ü Migliorare il PS e la QoL;
ü Permettere una adeguata raccolta di cellule staminali;

ma soprattutto…

ü ottenere una rapida e profonda risposta della massa tumorale, perché una 
ottima qualità della risposta (≥VGPR) è il migliore predittore dell’andamento 
a lungo termine del paziente con mieloma multiplo;

e…. possibilmente a costi contenuti (?!?!).



Munshi NC. JAMA Oncol. 2017

Association of Minimal Residual Disease With Superior 
Survival Outcomes in Patients With Multiple Myeloma:

A Meta-analysis

PFS



Munshi NC. JAMA Oncol. 2017

Association of Minimal Residual Disease With Superior 
Survival Outcomes in Patients With Multiple Myeloma:

A Meta-analysis

OS



§ VTD è superiore a TD in RR ≥VGPR and PFS (Cavo M et al, Lancet 2010);

§ VTD is superiore a VD in RR ≥VGPR (Moreau P et al, Blood 2011);

§ VRD is superiore a RD in ORR, PFS and OS (Durie BGM et al, Lancet 2017);

Consideriamo che “le triplette” contenenti un inibitore del proteasoma (PI) e un 
immunomedulante (IMiD) hanno “il perfetto numero e tipo” di agenti in 

combinazione.

I regimi preferiti attualmente, per i pazienti di nuova diagnosi eleggibili al 
trapianto, sono:

§ VTD: bortezomib, talidomide, desametasone

§ VRD: bortezomib, lenalidomide, desametasone

Ma altre due triplette devono essere considerate in casi particolari:

§ VCD: bortezomib, ciclofosfamide, desametasone

§ KRD: carfilzomib, lenalidomide, desametasone



Front-line treatment: ESMO 2017

Moreau P et al. Ann Oncol, 2017



Induction therapy: state of the art







FORTE KRd in Newly Diagnosed MM
Multicenter, randomized, open-label II study

§ Multicenter, randomized, open-label phase II study

Patients with ND MM, 
eligible for ASCT and 

< 65 yrs of age
(N = 474)

Arm A: KCd
(n = 159)

Arm B: KRd
(n = 158)

Arm C: KRd
(n = 157)

Induction
4 x 28-Day Cycles 

Single
ASCT

Arm C:
KRd
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Arm A: KCd
(n = 159)

Arm B: KRd
(n = 158)

Arm C: KRd
(n = 157)

Consolidation
4 x 28-Day Cycles 

4 x 28-Day Cycles 

Interim analysis
endpoint 1:

postinduction VGPR

Current analysis endpoint 2: 
premaintenance VGPR, sCR, MRD 

negativity, safety
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FORTE KRd in Newly Diagnosed MM
Responses

Gay. ASH 2018. Abstr 121.

Responses
Response Rate

KCd–
ASCT–KCd
(n = 159)

KRd–
ASCT–KRd
(n = 158)

KRd x 
12 cycles
(n = 157)

After ASCT or 8 KRd 
cycles (ITT), %
§ ≥ VGPR
§ sCR
§ CR*
§ VGPR

66
15
9

42

81
23
11
47

85
30
4

51

Premaintenance, %
§ ≥ VGPR
§ sCR
§ CR*
§ VGPR

76
32
15
29

89
44
16
29

87
43
18
26

MRD negativity†

premaintenance, %
42 58 54

*Confirmed or unconfirmed. †MRD assessed by 2nd generation flow cytometry, 
with sensitivity of 10-5.



Gay. ASH 2018. Abstr 121.

Safety
Safety Outcome, % KCd–ASCT–KCd

(n = 159)
KRd–ASCT–KRd

(n = 158)
KRd x 12 cycles

(n = 157)
Dose reduction - Reduced ≥ 1 drug 19 32 36*

*Statistically significant.

Treatment-Related Grade 3/4

Dermatologic 1 6 13*

Renal 1 1 3

Gastrointestinal 3 4 3

Infections 9 10 13

Hepatic 1 8 10*

Deep vein thrombosis/pulmonary embolism 3 1 3

Hypertension 3 3 8*

Cardiac 3 3 2

≥ 1 nonhematologic AE 26 35 48*

Death due to AE 2 1 1

FORTE KRd in Newly Diagnosed MM
Safety



Phase 3 CASSIOPEIA Study Design

Moreau P et al. Lancet 2019

Endpoint primario: SCR a 100 giorni dall’ASCT 



Post-induction rates of response and 
MRD-negativity (10-5)

Avet-Loiseau H et al EHA 2019

Early (post-induction) significant difference in MRD-negativity rates for D-VTD versus VTd 





Open-label, Multicenter, Phase 1b Study (N = 22)

Endpoints
Primary
• Safety, tolerability

Secondary
• ORR, duration of

response, time to
response, IRR

Exploratory
• PFS

Dosing Schedule (28-d cycles)
Daratumumab:
• Split dose: 8 mg/kg Days 1-2 of Cycle 1
• 16 mg/kg QW on Cycles 1-2, Q2W on Cycles 3-6, and  

Q4W thereafter
Carfilzomib:
• 20 mg/m2 C1D1
• Escalated to 70 mg/m2 C1D8+; weekly (Days 1, 8, 15)

Lenalidomide:
• 25 mg; Days 1-21 of each cycle

Eligibility/Treatment

pre-medication on C1D1 and C1D2; on C1D3, administration of low-rose methylprednisolone (≤20 mg PO) was optional. cRequired before first daratumumab dose, optional for subsequent doses.

1
8

• NDMM

• Transplant eligible and  non-
eligible

• Treatment duration: ≤13  cycles 
or until elective  discontinuation 
for  ASCT

• No clinically significant  cardiac 
disease; echo  required at 
screening

Dexamethasone: 40 mg/weeka

Pre- and post-infusion medications:

Echo, echocardiogram; QW, weekly; Q2W, every 2 weeks; Q4W, every 4 weeks; C1D1, Cycle 1 Day 1; C1D8, Cycle 1 Day 8; IRR, infusion-related reaction; C1D3, Cycle 1 Day 3.
a20 mg if >75 y. bOn daratumumab dosing days, dexamethasone 20 mg IV was administered as pre-medication on infusion day and 20 mg PO the day after infusion; for DARA, split first dose dexamethasone 20 mg IV
was administered as a pre-medication on C1D1 and C1D2; on C1D3, administration of low-rose methylprednisolone (≤20 mg PO) was optional. cRequired before first daratumumab dose, optional for subsequent doses.

Daratumumab in Combination with Carfilzomib,  Lenalidomide, 
and Dexamethasone (KRd) in Patients With Newly Diagnosed 

Multiple Myeloma  (MMY1001): an Open-label, Phase 1b Study

Study Design
Open-label, Multicenter, Phase 1b Study (N = 22))

Jakubowisk et al. ASCO 2017



Daratumumab + KRd in Newly Diagnosed MM: 
Response

Jakubowiak. ASCO 2017. Abstract 8000. 

§ Median follow-up: 10.8 mos (range: 4.0-12.5)

§ OS: 100% at follow-up

§ Median number of treatment cycles: 11.5 (range: 1.0-13.0)
After 4 Cycles, n = 21 After 8 Cycles, n = 15*
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Best Response, n = 21
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Depth of response improved with duration of treatment

*5 patients who proceeded to ASCT before cycle 8 and 1 patient who discontinued due to PD at cycle 7 were excluded.

Daratumumab + KRd in Newly Diagnosed MM
Response

Jakubowisk ASCO2017. Abstr 8000



Daratumumab + KRd in Newly Diagnosed MM

Jakubowisk ASCO2017. Abstr 8000



LYRA: Daratumumab + VCd in Multiple Myeloma



Multiple Myeloma: 2019 Treatment algorithm and clinical trial spotlight



Conclusions
Induction

Induction is an important step of high-dose therapy in patients
with MM eligible for ASCT

VTD/VRD are the best options up-front TODATE

KRD > VRD ?

Role of quadruplet, including CD38 MoAb will increase
MRD negativity rate after induction with increase surrogate                

for final outcome

Conside the global strategy: induction/ASCT and 
conditioning/consolidation/maintenance  
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Consolidation Therapy
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Consolidation therapy: phase2/3 studies
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Consolidation is not yet a standard clinical practice 
Conflicting results emerged from two large randomized phase III trials 

Sonneveld P, et al. EHA 2018, oral presentation; Stadtmauer EA et al. J Clin Oncol 2019;37(7):589-597.



EMN02 and BMT CTN 0702: study inconsistencies
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GRIFFIN: randomized phase II study



Primary endopoint: sCR by the end of consolidation

29



Post-Consolidation MRD Negativity



CASSIOPEIA study: depth of response





Novel agent-based consolidation therapy of the ASCT: 
state of art

Modern induction and post-ASCT consolidation 
therapies including a PI combined with an IMiD 

with or without a MoAb 

RESULT IN

Rates of MRD negativity 10-5 up to      60%



Future directions

• Incorporation of immunotherapy (Daratumumab, Elotuzumab) 
into induction regimens.

• Incorporation of novel oral agent (carfilzomi, ixazomib,) into 
induction regimens.

• Choosing induction regimens based on patient’s risk-class.

• Extending treatment on evaluation of MRD.




