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Induction Principles

• Goals are to induce a rapid and deep response

• Do above without significant toxicity

• Current standard of care is IMID+PI+Dex

• Rapidly expanding towards IMID+PI+ Dex+ CD38 Moab



CASSIOPEIA Part 1 Study Design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



DARA Significantly Improved PFS vs OBS in Patients Treated With VTd Induction/Consolidation

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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CASSIOPEIA: Induction/Consolidation

– Analyses in Part 1 were conducted in the ITT population (N=1085), which included all first-randomization 
patients 

≥PR, partial response or better; IV, intravenous; Q8W, every 8 weeks; OBS, observation; ECOG, Eastern Cooperative Oncology Group; QW, every week; Q2W, every 2 weeks; SC, subcutaneous; PO, oral; IFM, Intergroupe 
Francophone du Myélome; HOVON, the Dutch-Belgian Cooperative Trial Group for Hematology-Oncology; ISS, International Staging System; PD, progressive disease; VGPR, very good partial response or better. 
aMRD analyses were performed at predefined timepoints for all patients, regardless of response. bMRD analyses were performed in patients with VGPR at Weeks 25, 52, and 105.

Stratification factors:
• Site affiliation (IFM or HOVON)
• ISS disease stage (I, II, or III)
• Cytogenetic risk status (high or standard/unknown risk)

Part 1

Key eligibility 
criteria:

• Transplant-
eligible 
NDMM

• 18–65 years
• ECOG 0–2
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Induction

D-VTd
D: 16 mg/kg IV QW Cycles 1–2, 

Q2W Cycles 3–4
V: 1.3 mg/m2 SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20–40 mg IV/PO

VTd
VTd administered as in the

D-VTd arm
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Consolidation

D-VTd
D: 16 mg/kg IV Q2W
V: 1.3 mg/m2 SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20 mg IV/PO

VTd
VTd administered as in the

D-VTd arm

4 cycles of 28 days 2 cycles of 28 days

Stratification factors:
• Induction treatment (D-VTd or VTd)
• Depth of response

Part 2

Maintenance
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MRDa MRDa MRDb

DARA 
monotherapy
16 mg/kg IV Q8W
until PD (2 years

maximum, then
observation until PD)

OBS
until PD 

(2 years maximum)
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CASSIOPEIA: D-VTd Improved Rates of ≥CR + MRD Negativity 
(MFC; 10–5) Versus VTd Following Induction and Consolidation
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• Post-consolidation MRD-negativity rates among patients who achieved CR were consistent across subgroups, including ISS disease 
stage and high-risk cytogenetics

≥CR + MRD-negativity rates
(regardless of second randomization)

≥CR + MRD-negativity rates
(regardless of second randomization)
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CASSIOPEIA: Landmark PFS Analysis From Post-induction ≥CR + 
MRD-negativity (MFC; 10–5) Status By Treatment Group 
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Updates to legend in progress Updates to legend in progress

2-year sustained MRD negativity
(regardless of second randomization)

VTd MRD+ or <CR

VTd MRD- ≥CR

D-VTd MRD+ or <CR

D-VTd MRD- ≥CR

1-year sustained MRD negativity
(regardless of second randomization)

VTd MRD+ or <CR

VTd MRD- ≥CR
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CASSIOPEIA: Maintenance

– Analyses in Part 2 were conducted in the maintenance ITT population (N=886), which included all 
re-randomized patients  

≥PR, partial response or better; IV, intravenous; Q8W, every 8 weeks; OBS, observation; ECOG, Eastern Cooperative Oncology Group; QW, every week; Q2W, every 2 weeks; SC, subcutaneous; PO, oral; IFM, Intergroupe 
Francophone du Myélome; HOVON, the Dutch-Belgian Cooperative Trial Group for Hematology-Oncology; ISS, International Staging System; PD, progressive disease; VGPR, very good partial response or better. 
aMRD analyses were performed at predefined timepoints for all patients, regardless of response. bMRD analyses were performed in patients with VGPR at Weeks 25, 52, and 105.

Stratification factors:
• Site affiliation (IFM or HOVON)
• ISS disease stage (I, II, or III)
• Cytogenetic risk status (high or standard/unknown risk)

Part 1

Key eligibility 
criteria:

• Transplant-
eligible 
NDMM

• 18–65 years
• ECOG 0–2
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Induction

D-VTd
D: 16 mg/kg IV QW Cycles 1–2, 

Q2W Cycles 3–4
V: 1.3 mg/m2 SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20–40 mg IV/PO

VTd
VTd administered as in the

D-VTd arm

T
R
A
N
S
P
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A
N
T

Consolidation

D-VTd
D: 16 mg/kg IV Q2W
V: 1.3 mg/m2 SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20 mg IV/PO

VTd
VTd administered as in the

D-VTd arm

4 cycles of 28 days 2 cycles of 28 days

Stratification factors:
• Induction treatment (D-VTd or VTd)
• Depth of response

Part 2

Maintenance
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DARA 
monotherapy
16 mg/kg IV Q8W
until PD (2 years

maximum, then
observation until PD)

OBS
until PD 

(2 years maximum)
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CASSIOPEIA: Rates of 2-year Sustained ≥CR + MRD Negativity at 
10–5 and 10–6 (NGS) at Any Timepoint During Maintenancea

aPost-consolidation after the second randomization.
bOdds ratio for 10-5 MRD-negativity rates.
cP value was calculated based on a stratified Cochran-Mantel-Haenszel chi-squared test.

OR, 1.47b

P = 0.0789c
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2-year sustained MRD negativity during maintenance 

VTd → DARA

VTd → OBS

D-VTd → DARA

D-VTd → OBS

10-6 threshold

10-5 threshold

OR, 0.83b

P = 0.5481c

10-5

10-6



Additional information can be viewed by 
scanning the QR code or accessing this link: 

https://www.oncologysciencehub.com/
ASH2021/Daratumumab/Laubach

The QR code is intended to provide scientific 
information for individual reference, and the 

information should not be altered or 
reproduced in any way.

Daratumumab (DARA) Plus Lenalidomide, 
Bortezomib, and Dexamethasone (RVd) 
in Patients (Pts) With Transplant-eligible 
Newly Diagnosed Multiple Myeloma (NDMM): 
Updated Analysis of GRIFFIN After 24 Months 
of Maintenance 

*Presenting author.

Presented at the 63rd American Society of 
Hematology (ASH) Annual Meeting & Exposition; 
December 11-14, 2021; Atlanta, GA/Virtual
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GRIFFIN: Responses Deepened Over Timea

• Response rates for sCR and ≥CR were greater for D-RVd versus RVd at all time points, with the deepest responses 

occurring after 2 years of maintenance therapy
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GRIFFIN: MRD-negativitya Rates Improved Throughout the 
DR Maintenance Period

aThe threshold of MRD negativity was defined as 1 tumor cell per 105 white cells. MRD status is based on the assessment of bone marrow aspirates by NGS in accordance with International Myeloma Working Group criteria. 
Bone marrow aspirates were assessed at baseline, at first evidence of suspected CR or sCR (including patients with VGPR or better and suspected DARA interference), at the end of induction and consolidation, and after 
1 and 2 years of maintenance, regardless of response. Median follow-up was 38.6 months, and MRD-negativity rates are among the ITT population (D-RVd, n = 104; RVd, n = 103).
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• 29% (15/52) of 
D-RVd patients and 
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end of consolidation 
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R maintenance
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GRIFFIN: D-RVd Improved Rates of Durable MRD Negativitya (10–5) 
Lasting ≥6 Months or ≥12 Months Versus RVd
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GRIFFIN: PFS in the ITT Population

• Median follow-up: 
38.6 months 

• Median PFS was not 
reached in either group

• There is a positive trend 
toward improved PFS for 
D-RVd/DR versus RVd/R

• The separation of the PFS 
curves begins beyond 
1 year of maintenance and 
suggests a benefit of 
prolonged DR therapy
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Addition of Isatuximab to Lenalidomide, Bortezomib 
and Dexamethasone as Induction Therapy for 

Newly-Diagnosed, Transplant-Eligible Multiple Myeloma: 
The Phase III GMMG-HD7 Trial

symptomatic MM  

1st line treatment 

18-70 years 

3 x PAd  

stem cell mobilisation (CAD+G-CSF) + leukapheresis 

3 x VCD 

first ASCT (melphalan 200 mg/m2) 

 second ASCT (melphalan 200 mg/m2) (if no nCR/CR) 

2 x Lenalidomide  

Randomization 

Lenalidomide   
 for 2 years 

A1 

Lenalidomide 
if no CR 

B1 

Lenalidomide  
 for 2 years 

A2 

Lenalidomide 
if no CR 

B2 

A1 + B1 A2 + B2 

1)  1)  

1) High Risk Patients, optional in Phase II trial 

Standard 

intensification 

according to 
local protocol 

(GMMG 
standard) 

GMMG MM5 trial in newly diagnosed Multiple Myeloma to evaluate PAd vs VCD induction prior to HDT followed by 

Lenalidomide consolidation and maintenance – final analysis on induction therapy 

Hartmut Goldschmidt1, Jan Duerig2, Uta Bertsch1, Christina Kunz3, Thomas Hielscher3, Elias K. Loos1, Mathias Haenel2, Igor W. Blau2, Dirk Hose1, Anna Jauch1, Baerbel Schurich1, Kai Neben2, Anja Seckinger1, Barbara 

Huegle-Doerr1, Maximilian Merz1, Markus Munder2, Hans-Walter Lindemann2, Matthias Zeis2, Christian Gerecke2, Ingo G. H. Schmidt-Wolf2, Katja Weisel2, Christof Scheid2, Hans Salwender2  
1German-Speaking Myeloma Multicenter Group (GMMG) and University Hospital Heidelberg, Germany, 2GMMG, Germany, 3Division of Biostatistics, German Cancer Research Center Heidelberg, Germany 

GMMG MM5 Trial 

Conclusions 

Final analysis on induction  

The MM5 phase III trial of the German-Speaking Myeloma Multicenter Group (GMMG) was designed 

to address two independent primary objectives: 1. Demonstration of non-inferiority of VCD 

(bortezomib,  cyclophosphamide,  dexamethasone)  induction  compared to PAd (bortezomib, 

adriamycin, dexamethasone) induction therapy with respect to response rate (very good partial 

response (VGPR) or better). 2. Determination of the best of four treatment strategies with respect to 

progression-free survival (PFS). The four treatment strategies are defined by PAd vs. VCD induction 

treatment, high dose melphalan followed by autologous stem cell transplantation and maintenance 

treatment with lenalidomide for 2 years vs. lenalidomide until complete response (CR) (figure 1). 

During the induction phase the patients are treated with 3 cycles of either PAd or VCD. PAd was 

dosed as bortezomib 1.3 mg/m2, days 1, 4, 8, 11, doxorubicin 9 mg/m2, days 1-4, dexamethasone 20 

mg, days 1-4, 9-12, 17-20 (repeated every 28 days). VCD consisted of bortezomib 1.3 mg/m2, days 1, 

4, 8, 11, cyclophosphamide 900 mg/m2 day 1, dexamethasone 40 mg, days 1-2, 4-5, 8-9, 11-12 

(repeated every 21 days). The route of administration for bortezomib was changed from intravenously 

to subcutaneously in all study arms by a protocol amendment in February 2012 after inclusion of 314 

patients.  

Final analysis with respect to response rates after induction treatment and a safety analysis were 

done after recruitment of 504 patients (figure 2) as described in the protocol. Responses were 

assessed according to the response criteria of the International Myeloma Working Group (IMWG). 

The primary endpoint was the proportion of patients with at least very good partial response to 

treatment after induction therapy in each treatment arm (VGPR or better). 

 

The proportion of patients with any adverse event was comparable in PAd vs. VCD (61.3% vs. 64.0%, 

p=0.58), but more serious adverse events (SAEs) were observed during PAd induction (32.7% vs. 

24.0%, p=0.04). VCD led to a significantly higher proportion of leukocytopenia and neutropenia 

CTCAE grade 3 and 4 (PAd 11.3% vs. VCD 35.2%, p=<0.001). The number of infections (≥ CTCAE 

grade 2) and infection-related SAE was similar (PAd 24.6% vs. VCD 22.4% for AE, p=0.60 and PAd 

12.9% vs. VCD 10.8% for SAE, p=0.49). Compared to the infection rate (AE ≥ CTCAE grade 2) of 

49% during PAD (dexamethasone 40 mg on days 1-4, 9-12, 17-20) in the HOVON65/GMMG-HD4-

trial, a reduction in MM5 during induction was observed. Preliminary data (412 patients) of numbers of 

collected CD34+ stem cells were comparable (PAd median 9.8x106 vs. VCD median 9.4x106 kg 

bodyweight, p=0.15). In the PAd arm more deaths were observed compared to the VCD arm (5 vs 1). 

Both induction regimens in the current GMMG-MM5 trial show relevant efficacy after three cycles and 

a non-inferiority of VCD compared to PAd was found. PAd and VCD are well tolerated with more than 

90% of the patients receiving all planned induction cycles. In conclusion, VCD was found to be a valid 

alternative to PAd with comparable efficacy and a favourable toxicity profile.  

Table 1: Patient baseline characteristics 

Figure 3: Response rates after induction PAd or VCD induction therapy. 

Table 2: Toxicity during induction 

In the PAd group 91.2% and in the VCD group 96.0% of the patients completed three planned 

induction cycles. Applied total bortezomib dose over all three cycles was comparable in both, PAd and 

VCD arms.  Response rates were similar in both induction regimens (PAd vs. VCD) with  34.3% vs. 

37.0% of patients achieving VGPR or better. Non-inferiority of VCD compared to PAd was shown 

(one-sided p=0.0013). Similar results were obtained in the PP analysis. CR rates were 4.4% and 8.4% 

(PAd vs. VCD) and 21.1% and 22.3% (PAd vs. VCD) for near complete response (nCR) or better. 

Partial response (PR) or better was reached in 72.1% vs. 78.1% of the patients (PAd vs. VCD) (figure 

3). 

Results 

Figure 2: Consort diagram 

Patients treated with PAd or VCD were equally distributed for ISS and Durie-Salmon disease stage,  

kidney function and the high-risk cytogenetic abnormalities deletion (17p), translocation t(4;14) and 

gain 1q21 (>3 copies). There were significant differences in patient age and distribution of WHO 

performance status (table 1).  

Patients not receiving 

allocated intervention due 

to: 

- myocardial infarction prior 

to therapy (n = 1) 

- death (n = 1) 

Patients not receiving 

allocated intervention due 

to: 

- non-compliance (n = 1) 

- withdrawal of consent  

(n = 2) 

 

One patient excluded from 

ITT (due to unconfirmed 
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Characteristic PAd VCD P value 

No of patients % in PAd arm no of patients % in VCD arm 

Sex (male / female) 147 / 104 58.6 / 41.4 153 / 98 61.0 / 39.0 0.65 

Age in years  

(median, range) 
59.4 (37 - 70) 58.7 (33 - 70) 0.04 

Salmon and Durie stage  

(IA-IIB / IIIA-IIIB) 
27 / 224 10.8 / 88.2 30 / 221 12.0 / 88.0 0.78 

ISS stage (I / II / III) 99 / 80 / 72 39.4 / 31.9 / 28.7 94 / 82 / 75 37.5 / 32.7 / 29.9 0.91 

WHO performance status 

(0-1 / 2-3 / unknown) 
215 / 30 / 6 85.7 / 11.9 / 2.4 230 / 21 / 0 91.6 / 8.4 / 0.0 0.01 

LDH above ULN 46 18.4 44 17.5 0.82 

Calcium elevation 40 15.9 31 12.3 0.31 

Renal insufficiency 38 15.1 39 15.5 1.00 

Anemia 124 49.4 138 55.0 0.25 

Bone disease 229 91.2 223 88.8 0.46 

High-risk cytogenetics (del 

17p / t (4;14) / gain 1q21) 
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(12.0 / 11.6 / 11.7) 

53 

(23 / 22 / 19) 
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Characteristic PAd  VCD  P value 

No of patients % in PAd arm No of patients % in VCD arm 

AE ≥ 3º (or ≥ 2º for infections, 

cardiac disorders, PNP and 

thromboembolic events) 

152 61.3 160 64.0 0.58 

Any SAE 81 32.7 60 24.0 0.04 

Leukocyto-/Neutropenia ≥ 3º 28 11.3 88 35.2 <0.01 

AE Infections and Infestations 

≥ 2º 
61 24.6 56 22.4 0.60 

SAE Infections and 

Infestations ≥ 2º  
32 12.9 27 10.8 0.49 
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Primary endpoint: MRD negativity at the end of 

induction phase

ASCT, autologous stem cell transplant; CR, complete response; d, dexamethasone; HDT, high-dose therapy; Isa, isatuximab; MRD, 

minimal residual disease; NDMM, newly diagnosed multiple myeloma; NGF, next-generation flow; PD, progressive disease; 

R, lenalidomide; R-ISS, Revised International Staging System; Te, transplant eligible; V, bortezomib

1. ClinicalTrials.gov: NCT03617731

Primary endpoint:

• MRD negativity at the end 

of induction treatment 

(NGF, sensitivity 10-5) 

stratified according to R-

ISS
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• Safety
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GMMG MM5 trial in newly diagnosed Multiple Myeloma to evaluate PAd vs VCD induction prior to HDT followed by 

Lenalidomide consolidation and maintenance – final analysis on induction therapy 
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GMMG MM5 Trial 

Conclusions 

Final analysis on induction  

The MM5 phase III trial of the German-Speaking Myeloma Multicenter Group (GMMG) was designed 

to address two independent primary objectives: 1. Demonstration of non-inferiority of VCD 

(bortezomib,  cyclophosphamide,  dexamethasone)  induction  compared to PAd (bortezomib, 

adriamycin, dexamethasone) induction therapy with respect to response rate (very good partial 

response (VGPR) or better). 2. Determination of the best of four treatment strategies with respect to 

progression-free survival (PFS). The four treatment strategies are defined by PAd vs. VCD induction 

treatment, high dose melphalan followed by autologous stem cell transplantation and maintenance 

treatment with lenalidomide for 2 years vs. lenalidomide until complete response (CR) (figure 1). 

During the induction phase the patients are treated with 3 cycles of either PAd or VCD. PAd was 

dosed as bortezomib 1.3 mg/m2, days 1, 4, 8, 11, doxorubicin 9 mg/m2, days 1-4, dexamethasone 20 

mg, days 1-4, 9-12, 17-20 (repeated every 28 days). VCD consisted of bortezomib 1.3 mg/m2, days 1, 

4, 8, 11, cyclophosphamide 900 mg/m2 day 1, dexamethasone 40 mg, days 1-2, 4-5, 8-9, 11-12 

(repeated every 21 days). The route of administration for bortezomib was changed from intravenously 

to subcutaneously in all study arms by a protocol amendment in February 2012 after inclusion of 314 

patients.  

Final analysis with respect to response rates after induction treatment and a safety analysis were 

done after recruitment of 504 patients (figure 2) as described in the protocol. Responses were 

assessed according to the response criteria of the International Myeloma Working Group (IMWG). 

The primary endpoint was the proportion of patients with at least very good partial response to 

treatment after induction therapy in each treatment arm (VGPR or better). 

 

The proportion of patients with any adverse event was comparable in PAd vs. VCD (61.3% vs. 64.0%, 

p=0.58), but more serious adverse events (SAEs) were observed during PAd induction (32.7% vs. 

24.0%, p=0.04). VCD led to a significantly higher proportion of leukocytopenia and neutropenia 

CTCAE grade 3 and 4 (PAd 11.3% vs. VCD 35.2%, p=<0.001). The number of infections (≥ CTCAE 

grade 2) and infection-related SAE was similar (PAd 24.6% vs. VCD 22.4% for AE, p=0.60 and PAd 

12.9% vs. VCD 10.8% for SAE, p=0.49). Compared to the infection rate (AE ≥ CTCAE grade 2) of 

49% during PAD (dexamethasone 40 mg on days 1-4, 9-12, 17-20) in the HOVON65/GMMG-HD4-

trial, a reduction in MM5 during induction was observed. Preliminary data (412 patients) of numbers of 

collected CD34+ stem cells were comparable (PAd median 9.8x106 vs. VCD median 9.4x106 kg 

bodyweight, p=0.15). In the PAd arm more deaths were observed compared to the VCD arm (5 vs 1). 

Both induction regimens in the current GMMG-MM5 trial show relevant efficacy after three cycles and 

a non-inferiority of VCD compared to PAd was found. PAd and VCD are well tolerated with more than 

90% of the patients receiving all planned induction cycles. In conclusion, VCD was found to be a valid 

alternative to PAd with comparable efficacy and a favourable toxicity profile.  

Table 1: Patient baseline characteristics 

Figure 3: Response rates after induction PAd or VCD induction therapy. 

Table 2: Toxicity during induction 

In the PAd group 91.2% and in the VCD group 96.0% of the patients completed three planned 

induction cycles. Applied total bortezomib dose over all three cycles was comparable in both, PAd and 

VCD arms.  Response rates were similar in both induction regimens (PAd vs. VCD) with  34.3% vs. 

37.0% of patients achieving VGPR or better. Non-inferiority of VCD compared to PAd was shown 

(one-sided p=0.0013). Similar results were obtained in the PP analysis. CR rates were 4.4% and 8.4% 

(PAd vs. VCD) and 21.1% and 22.3% (PAd vs. VCD) for near complete response (nCR) or better. 

Partial response (PR) or better was reached in 72.1% vs. 78.1% of the patients (PAd vs. VCD) (figure 

3). 

Results 

Figure 2: Consort diagram 

Patients treated with PAd or VCD were equally distributed for ISS and Durie-Salmon disease stage,  

kidney function and the high-risk cytogenetic abnormalities deletion (17p), translocation t(4;14) and 

gain 1q21 (>3 copies). There were significant differences in patient age and distribution of WHO 

performance status (table 1).  
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Characteristic PAd VCD P value 

No of patients % in PAd arm no of patients % in VCD arm 

Sex (male / female) 147 / 104 58.6 / 41.4 153 / 98 61.0 / 39.0 0.65 

Age in years  

(median, range) 
59.4 (37 - 70) 58.7 (33 - 70) 0.04 

Salmon and Durie stage  

(IA-IIB / IIIA-IIIB) 
27 / 224 10.8 / 88.2 30 / 221 12.0 / 88.0 0.78 

ISS stage (I / II / III) 99 / 80 / 72 39.4 / 31.9 / 28.7 94 / 82 / 75 37.5 / 32.7 / 29.9 0.91 

WHO performance status 

(0-1 / 2-3 / unknown) 
215 / 30 / 6 85.7 / 11.9 / 2.4 230 / 21 / 0 91.6 / 8.4 / 0.0 0.01 

LDH above ULN 46 18.4 44 17.5 0.82 

Calcium elevation 40 15.9 31 12.3 0.31 

Renal insufficiency 38 15.1 39 15.5 1.00 

Anemia 124 49.4 138 55.0 0.25 

Bone disease 229 91.2 223 88.8 0.46 

High-risk cytogenetics (del 

17p / t (4;14) / gain 1q21) 

61 

 (26 / 25 / 25) 

28.5 

(12.0 / 11.6 / 11.7) 

53 

(23 / 22 / 19) 

25.0 

(10.4 / 10.1 / 8.9) 
0.44 

Characteristic PAd  VCD  P value 

No of patients % in PAd arm No of patients % in VCD arm 

AE ≥ 3º (or ≥ 2º for infections, 

cardiac disorders, PNP and 

thromboembolic events) 

152 61.3 160 64.0 0.58 

Any SAE 81 32.7 60 24.0 0.04 

Leukocyto-/Neutropenia ≥ 3º 28 11.3 88 35.2 <0.01 

AE Infections and Infestations 

≥ 2º 
61 24.6 56 22.4 0.60 

SAE Infections and 

Infestations ≥ 2º  
32 12.9 27 10.8 0.49 
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First primary endpoint, end of induction MRD

negativity by NGF (10-5), was met in ITT analysis

Low number of not assessable/missing† MRD status: Isa-RVd (10.6%) and RVd (15.2%)

Isa-RVd is the first regimen to demonstrate a rapid and statistically 

significant benefit from treatment by reaching a MRD negativity of 50.1% at 

the end of induction and to show superiority vs. RVd in a Phase 3 trial 
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GMMG MM5 Trial 

Conclusions 

Final analysis on induction  

The MM5 phase III trial of the German-Speaking Myeloma Multicenter Group (GMMG) was designed 

to address two independent primary objectives: 1. Demonstration of non-inferiority of VCD 

(bortezomib,  cyclophosphamide,  dexamethasone)  induction  compared to PAd (bortezomib, 

adriamycin, dexamethasone) induction therapy with respect to response rate (very good partial 

response (VGPR) or better). 2. Determination of the best of four treatment strategies with respect to 

progression-free survival (PFS). The four treatment strategies are defined by PAd vs. VCD induction 

treatment, high dose melphalan followed by autologous stem cell transplantation and maintenance 

treatment with lenalidomide for 2 years vs. lenalidomide until complete response (CR) (figure 1). 

During the induction phase the patients are treated with 3 cycles of either PAd or VCD. PAd was 

dosed as bortezomib 1.3 mg/m2, days 1, 4, 8, 11, doxorubicin 9 mg/m2, days 1-4, dexamethasone 20 

mg, days 1-4, 9-12, 17-20 (repeated every 28 days). VCD consisted of bortezomib 1.3 mg/m2, days 1, 

4, 8, 11, cyclophosphamide 900 mg/m2 day 1, dexamethasone 40 mg, days 1-2, 4-5, 8-9, 11-12 

(repeated every 21 days). The route of administration for bortezomib was changed from intravenously 

to subcutaneously in all study arms by a protocol amendment in February 2012 after inclusion of 314 

patients.  

Final analysis with respect to response rates after induction treatment and a safety analysis were 

done after recruitment of 504 patients (figure 2) as described in the protocol. Responses were 

assessed according to the response criteria of the International Myeloma Working Group (IMWG). 

The primary endpoint was the proportion of patients with at least very good partial response to 

treatment after induction therapy in each treatment arm (VGPR or better). 

 

The proportion of patients with any adverse event was comparable in PAd vs. VCD (61.3% vs. 64.0%, 

p=0.58), but more serious adverse events (SAEs) were observed during PAd induction (32.7% vs. 

24.0%, p=0.04). VCD led to a significantly higher proportion of leukocytopenia and neutropenia 

CTCAE grade 3 and 4 (PAd 11.3% vs. VCD 35.2%, p=<0.001). The number of infections (≥ CTCAE 

grade 2) and infection-related SAE was similar (PAd 24.6% vs. VCD 22.4% for AE, p=0.60 and PAd 

12.9% vs. VCD 10.8% for SAE, p=0.49). Compared to the infection rate (AE ≥ CTCAE grade 2) of 

49% during PAD (dexamethasone 40 mg on days 1-4, 9-12, 17-20) in the HOVON65/GMMG-HD4-

trial, a reduction in MM5 during induction was observed. Preliminary data (412 patients) of numbers of 

collected CD34+ stem cells were comparable (PAd median 9.8x106 vs. VCD median 9.4x106 kg 

bodyweight, p=0.15). In the PAd arm more deaths were observed compared to the VCD arm (5 vs 1). 

Both induction regimens in the current GMMG-MM5 trial show relevant efficacy after three cycles and 

a non-inferiority of VCD compared to PAd was found. PAd and VCD are well tolerated with more than 

90% of the patients receiving all planned induction cycles. In conclusion, VCD was found to be a valid 

alternative to PAd with comparable efficacy and a favourable toxicity profile.  

Table 1: Patient baseline characteristics 

Figure 3: Response rates after induction PAd or VCD induction therapy. 

Table 2: Toxicity during induction 

In the PAd group 91.2% and in the VCD group 96.0% of the patients completed three planned 

induction cycles. Applied total bortezomib dose over all three cycles was comparable in both, PAd and 

VCD arms.  Response rates were similar in both induction regimens (PAd vs. VCD) with  34.3% vs. 

37.0% of patients achieving VGPR or better. Non-inferiority of VCD compared to PAd was shown 

(one-sided p=0.0013). Similar results were obtained in the PP analysis. CR rates were 4.4% and 8.4% 

(PAd vs. VCD) and 21.1% and 22.3% (PAd vs. VCD) for near complete response (nCR) or better. 

Partial response (PR) or better was reached in 72.1% vs. 78.1% of the patients (PAd vs. VCD) (figure 

3). 

Results 

Figure 2: Consort diagram 

Patients treated with PAd or VCD were equally distributed for ISS and Durie-Salmon disease stage,  

kidney function and the high-risk cytogenetic abnormalities deletion (17p), translocation t(4;14) and 

gain 1q21 (>3 copies). There were significant differences in patient age and distribution of WHO 

performance status (table 1).  
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No of patients % in PAd arm no of patients % in VCD arm 
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(median, range) 
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Salmon and Durie stage  

(IA-IIB / IIIA-IIIB) 
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ISS stage (I / II / III) 99 / 80 / 72 39.4 / 31.9 / 28.7 94 / 82 / 75 37.5 / 32.7 / 29.9 0.91 

WHO performance status 
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215 / 30 / 6 85.7 / 11.9 / 2.4 230 / 21 / 0 91.6 / 8.4 / 0.0 0.01 

LDH above ULN 46 18.4 44 17.5 0.82 

Calcium elevation 40 15.9 31 12.3 0.31 

Renal insufficiency 38 15.1 39 15.5 1.00 
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Characteristic PAd  VCD  P value 

No of patients % in PAd arm No of patients % in VCD arm 
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cardiac disorders, PNP and 

thromboembolic events) 

152 61.3 160 64.0 0.58 

Any SAE 81 32.7 60 24.0 0.04 
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OR 1.83 (95% CI 1.34–2.51)

*P value derived from stratified conditional logistic regression analysis
†Missing NGF-MRD values were due to either patients’ loss to follow-up during induction therapy or to missing bone marrow samples or technical failures 
in measurement counted as non-responders, i.e. NGF-MRD positive
CI, confidence interval; d, dexamethasone; Isa, isatuximab; ITT, intent-to-treat; MRD, minimal residual disease; NGF, next-generation flow;
OR, odds ratio; R, lenalidomide; V, bortezomib
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Response rates after induction therapy
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Although the rates of CR after induction therapy did not differ between the Isa-RVd and 

RVd arms, there was a significant increase in ≥VGPR rates and ORR with Isa-RVd
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GMMG MM5 Trial 

Conclusions 

Final analysis on induction  

The MM5 phase III trial of the German-Speaking Myeloma Multicenter Group (GMMG) was designed 

to address two independent primary objectives: 1. Demonstration of non-inferiority of VCD 

(bortezomib,  cyclophosphamide,  dexamethasone)  induction  compared to PAd (bortezomib, 

adriamycin, dexamethasone) induction therapy with respect to response rate (very good partial 

response (VGPR) or better). 2. Determination of the best of four treatment strategies with respect to 

progression-free survival (PFS). The four treatment strategies are defined by PAd vs. VCD induction 

treatment, high dose melphalan followed by autologous stem cell transplantation and maintenance 

treatment with lenalidomide for 2 years vs. lenalidomide until complete response (CR) (figure 1). 

During the induction phase the patients are treated with 3 cycles of either PAd or VCD. PAd was 

dosed as bortezomib 1.3 mg/m2, days 1, 4, 8, 11, doxorubicin 9 mg/m2, days 1-4, dexamethasone 20 

mg, days 1-4, 9-12, 17-20 (repeated every 28 days). VCD consisted of bortezomib 1.3 mg/m2, days 1, 

4, 8, 11, cyclophosphamide 900 mg/m2 day 1, dexamethasone 40 mg, days 1-2, 4-5, 8-9, 11-12 

(repeated every 21 days). The route of administration for bortezomib was changed from intravenously 

to subcutaneously in all study arms by a protocol amendment in February 2012 after inclusion of 314 

patients.  

Final analysis with respect to response rates after induction treatment and a safety analysis were 

done after recruitment of 504 patients (figure 2) as described in the protocol. Responses were 

assessed according to the response criteria of the International Myeloma Working Group (IMWG). 

The primary endpoint was the proportion of patients with at least very good partial response to 

treatment after induction therapy in each treatment arm (VGPR or better). 

 

The proportion of patients with any adverse event was comparable in PAd vs. VCD (61.3% vs. 64.0%, 

p=0.58), but more serious adverse events (SAEs) were observed during PAd induction (32.7% vs. 

24.0%, p=0.04). VCD led to a significantly higher proportion of leukocytopenia and neutropenia 

CTCAE grade 3 and 4 (PAd 11.3% vs. VCD 35.2%, p=<0.001). The number of infections (≥ CTCAE 

grade 2) and infection-related SAE was similar (PAd 24.6% vs. VCD 22.4% for AE, p=0.60 and PAd 

12.9% vs. VCD 10.8% for SAE, p=0.49). Compared to the infection rate (AE ≥ CTCAE grade 2) of 

49% during PAD (dexamethasone 40 mg on days 1-4, 9-12, 17-20) in the HOVON65/GMMG-HD4-

trial, a reduction in MM5 during induction was observed. Preliminary data (412 patients) of numbers of 

collected CD34+ stem cells were comparable (PAd median 9.8x106 vs. VCD median 9.4x106 kg 

bodyweight, p=0.15). In the PAd arm more deaths were observed compared to the VCD arm (5 vs 1). 

Both induction regimens in the current GMMG-MM5 trial show relevant efficacy after three cycles and 

a non-inferiority of VCD compared to PAd was found. PAd and VCD are well tolerated with more than 

90% of the patients receiving all planned induction cycles. In conclusion, VCD was found to be a valid 

alternative to PAd with comparable efficacy and a favourable toxicity profile.  

Table 1: Patient baseline characteristics 

Figure 3: Response rates after induction PAd or VCD induction therapy. 

Table 2: Toxicity during induction 

In the PAd group 91.2% and in the VCD group 96.0% of the patients completed three planned 

induction cycles. Applied total bortezomib dose over all three cycles was comparable in both, PAd and 

VCD arms.  Response rates were similar in both induction regimens (PAd vs. VCD) with  34.3% vs. 

37.0% of patients achieving VGPR or better. Non-inferiority of VCD compared to PAd was shown 

(one-sided p=0.0013). Similar results were obtained in the PP analysis. CR rates were 4.4% and 8.4% 

(PAd vs. VCD) and 21.1% and 22.3% (PAd vs. VCD) for near complete response (nCR) or better. 

Partial response (PR) or better was reached in 72.1% vs. 78.1% of the patients (PAd vs. VCD) (figure 

3). 

Results 

Figure 2: Consort diagram 

Patients treated with PAd or VCD were equally distributed for ISS and Durie-Salmon disease stage,  

kidney function and the high-risk cytogenetic abnormalities deletion (17p), translocation t(4;14) and 

gain 1q21 (>3 copies). There were significant differences in patient age and distribution of WHO 

performance status (table 1).  
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Figure 1: Flow sheet GMMG MM5 Trial 
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Characteristic PAd VCD P value 

No of patients % in PAd arm no of patients % in VCD arm 

Sex (male / female) 147 / 104 58.6 / 41.4 153 / 98 61.0 / 39.0 0.65 

Age in years  

(median, range) 
59.4 (37 - 70) 58.7 (33 - 70) 0.04 

Salmon and Durie stage  

(IA-IIB / IIIA-IIIB) 
27 / 224 10.8 / 88.2 30 / 221 12.0 / 88.0 0.78 

ISS stage (I / II / III) 99 / 80 / 72 39.4 / 31.9 / 28.7 94 / 82 / 75 37.5 / 32.7 / 29.9 0.91 

WHO performance status 

(0-1 / 2-3 / unknown) 
215 / 30 / 6 85.7 / 11.9 / 2.4 230 / 21 / 0 91.6 / 8.4 / 0.0 0.01 

LDH above ULN 46 18.4 44 17.5 0.82 

Calcium elevation 40 15.9 31 12.3 0.31 

Renal insufficiency 38 15.1 39 15.5 1.00 

Anemia 124 49.4 138 55.0 0.25 

Bone disease 229 91.2 223 88.8 0.46 

High-risk cytogenetics (del 

17p / t (4;14) / gain 1q21) 

61 

 (26 / 25 / 25) 

28.5 

(12.0 / 11.6 / 11.7) 

53 

(23 / 22 / 19) 

25.0 

(10.4 / 10.1 / 8.9) 
0.44 

Characteristic PAd  VCD  P value 

No of patients % in PAd arm No of patients % in VCD arm 

AE ≥ 3º (or ≥ 2º for infections, 

cardiac disorders, PNP and 

thromboembolic events) 

152 61.3 160 64.0 0.58 

Any SAE 81 32.7 60 24.0 0.04 

Leukocyto-/Neutropenia ≥ 3º 28 11.3 88 35.2 <0.01 

AE Infections and Infestations 

≥ 2º 
61 24.6 56 22.4 0.60 

SAE Infections and 

Infestations ≥ 2º  
32 12.9 27 10.8 0.49 
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*P values derived from Fisher’s exact test
†Data adjusted per M-protein interference

CR, complete response; d, dexamethasone; Isa, isatuximab; nCR; near-complete response; ORR, overall response rate; PR, partial response; 

R, lenalidomide; V, bortezomib; VGPR, very good partial response 
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Addition of Isa to RVd had limited impact on 

safety profile

AEs CTCAE grade ≥3, n (%)
Isa-RVd

(n=330)
RVd (n=328)

Any AE 210 (63.6) 201 (61.3)

Any serious AE (any grade) 115 (34.8) 119 (36.3)

Deaths 4 (1.2) 8 (2.4)

Investigations* (SOC) 79 (23.9) 77 (23.5)

Blood and lymphatic system disorders (SOC) 85 (25.8) 55 (16.8)

Infections and infestations (SOC) 43 (13.0) 34 (10.4)

Nervous system disorders (SOC) 28 (8.5) 33 (10.1)

Gastrointestinal disorders (SOC) 27 (8.2) 31 (9.5)

Metabolism and nutrition disorders (SOC) 12 (3.6) 26 (7.9)

AEs CTCAE grade ≥3, n (%)
Isa-RVd 

(n=330)

RVd 

(n=328)

Specific hematologic AE (PT)

Leukocytopenia/Neutropenia† 87 (26.4) 30 (9.1)

Lymphopenia 48 (14.5) 65 (19.8)

Anemia 13 (3.9) 20 (6.1)

Thrombocytopenia 21 (6.4) 15 (4.6)

Specific non-hematologic AE (PT)

Peripheral neuropathy 25 (7.6) 22 (6.7)

Thromboembolic events 5 (1.5) 9 (2.7)

Infusion-related reactions‡ 4 (1.2) NA
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GMMG MM5 Trial 

Conclusions 

Final analysis on induction  

The MM5 phase III trial of the German-Speaking Myeloma Multicenter Group (GMMG) was designed 

to address two independent primary objectives: 1. Demonstration of non-inferiority of VCD 

(bortezomib,  cyclophosphamide,  dexamethasone)  induction  compared to PAd (bortezomib, 

adriamycin, dexamethasone) induction therapy with respect to response rate (very good partial 

response (VGPR) or better). 2. Determination of the best of four treatment strategies with respect to 

progression-free survival (PFS). The four treatment strategies are defined by PAd vs. VCD induction 

treatment, high dose melphalan followed by autologous stem cell transplantation and maintenance 

treatment with lenalidomide for 2 years vs. lenalidomide until complete response (CR) (figure 1). 

During the induction phase the patients are treated with 3 cycles of either PAd or VCD. PAd was 

dosed as bortezomib 1.3 mg/m2, days 1, 4, 8, 11, doxorubicin 9 mg/m2, days 1-4, dexamethasone 20 

mg, days 1-4, 9-12, 17-20 (repeated every 28 days). VCD consisted of bortezomib 1.3 mg/m2, days 1, 

4, 8, 11, cyclophosphamide 900 mg/m2 day 1, dexamethasone 40 mg, days 1-2, 4-5, 8-9, 11-12 

(repeated every 21 days). The route of administration for bortezomib was changed from intravenously 

to subcutaneously in all study arms by a protocol amendment in February 2012 after inclusion of 314 

patients.  

Final analysis with respect to response rates after induction treatment and a safety analysis were 

done after recruitment of 504 patients (figure 2) as described in the protocol. Responses were 

assessed according to the response criteria of the International Myeloma Working Group (IMWG). 

The primary endpoint was the proportion of patients with at least very good partial response to 

treatment after induction therapy in each treatment arm (VGPR or better). 

 

The proportion of patients with any adverse event was comparable in PAd vs. VCD (61.3% vs. 64.0%, 

p=0.58), but more serious adverse events (SAEs) were observed during PAd induction (32.7% vs. 

24.0%, p=0.04). VCD led to a significantly higher proportion of leukocytopenia and neutropenia 

CTCAE grade 3 and 4 (PAd 11.3% vs. VCD 35.2%, p=<0.001). The number of infections (≥ CTCAE 

grade 2) and infection-related SAE was similar (PAd 24.6% vs. VCD 22.4% for AE, p=0.60 and PAd 

12.9% vs. VCD 10.8% for SAE, p=0.49). Compared to the infection rate (AE ≥ CTCAE grade 2) of 

49% during PAD (dexamethasone 40 mg on days 1-4, 9-12, 17-20) in the HOVON65/GMMG-HD4-

trial, a reduction in MM5 during induction was observed. Preliminary data (412 patients) of numbers of 

collected CD34+ stem cells were comparable (PAd median 9.8x106 vs. VCD median 9.4x106 kg 

bodyweight, p=0.15). In the PAd arm more deaths were observed compared to the VCD arm (5 vs 1). 

Both induction regimens in the current GMMG-MM5 trial show relevant efficacy after three cycles and 

a non-inferiority of VCD compared to PAd was found. PAd and VCD are well tolerated with more than 

90% of the patients receiving all planned induction cycles. In conclusion, VCD was found to be a valid 

alternative to PAd with comparable efficacy and a favourable toxicity profile.  

Table 1: Patient baseline characteristics 

Figure 3: Response rates after induction PAd or VCD induction therapy. 

Table 2: Toxicity during induction 

In the PAd group 91.2% and in the VCD group 96.0% of the patients completed three planned 

induction cycles. Applied total bortezomib dose over all three cycles was comparable in both, PAd and 

VCD arms.  Response rates were similar in both induction regimens (PAd vs. VCD) with  34.3% vs. 

37.0% of patients achieving VGPR or better. Non-inferiority of VCD compared to PAd was shown 

(one-sided p=0.0013). Similar results were obtained in the PP analysis. CR rates were 4.4% and 8.4% 

(PAd vs. VCD) and 21.1% and 22.3% (PAd vs. VCD) for near complete response (nCR) or better. 

Partial response (PR) or better was reached in 72.1% vs. 78.1% of the patients (PAd vs. VCD) (figure 

3). 

Results 

Figure 2: Consort diagram 

Patients treated with PAd or VCD were equally distributed for ISS and Durie-Salmon disease stage,  

kidney function and the high-risk cytogenetic abnormalities deletion (17p), translocation t(4;14) and 

gain 1q21 (>3 copies). There were significant differences in patient age and distribution of WHO 

performance status (table 1).  
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Characteristic PAd VCD P value 

No of patients % in PAd arm no of patients % in VCD arm 

Sex (male / female) 147 / 104 58.6 / 41.4 153 / 98 61.0 / 39.0 0.65 

Age in years  

(median, range) 
59.4 (37 - 70) 58.7 (33 - 70) 0.04 

Salmon and Durie stage  

(IA-IIB / IIIA-IIIB) 
27 / 224 10.8 / 88.2 30 / 221 12.0 / 88.0 0.78 

ISS stage (I / II / III) 99 / 80 / 72 39.4 / 31.9 / 28.7 94 / 82 / 75 37.5 / 32.7 / 29.9 0.91 

WHO performance status 

(0-1 / 2-3 / unknown) 
215 / 30 / 6 85.7 / 11.9 / 2.4 230 / 21 / 0 91.6 / 8.4 / 0.0 0.01 

LDH above ULN 46 18.4 44 17.5 0.82 

Calcium elevation 40 15.9 31 12.3 0.31 

Renal insufficiency 38 15.1 39 15.5 1.00 

Anemia 124 49.4 138 55.0 0.25 

Bone disease 229 91.2 223 88.8 0.46 

High-risk cytogenetics (del 

17p / t (4;14) / gain 1q21) 

61 

 (26 / 25 / 25) 

28.5 

(12.0 / 11.6 / 11.7) 

53 

(23 / 22 / 19) 

25.0 

(10.4 / 10.1 / 8.9) 
0.44 

Characteristic PAd  VCD  P value 

No of patients % in PAd arm No of patients % in VCD arm 

AE ≥ 3º (or ≥ 2º for infections, 

cardiac disorders, PNP and 

thromboembolic events) 

152 61.3 160 64.0 0.58 

Any SAE 81 32.7 60 24.0 0.04 

Leukocyto-/Neutropenia ≥ 3º 28 11.3 88 35.2 <0.01 

AE Infections and Infestations 

≥ 2º 
61 24.6 56 22.4 0.60 

SAE Infections and 

Infestations ≥ 2º  
32 12.9 27 10.8 0.49 
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A comparable number of patients discontinued induction therapy due to AEs in the 

Isa-RVd arm vs. RVd arm

20

*SOC considered as “Investigations” as defined by the CTCAE
†Includes five episodes of febrile neutropenia during induction: Isa-VRd (n=3) vs. VRd (n=2)
‡Infusion-related reactions of CTCAE grade 2 or higher in the Isa-RVd arm were n=42 (12.7%)
AE, adverse event; CTCAE, Common Terminology Criteria for Adverse Events; d, dexamethasone; Isa, isatuximab; NA, not applicable; PT, preferred 
term; R, lenalidomide; SOC, system organ class; V, bortezomib
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Treatment 

MRD assessment by NGS

Dara-KRd
• Daratumumab 16 mg/m2 days 1,8,15,22 (days 1,15 C 3-6; day 1 C >6)
• Carfilzomib (20) 56 mg/m2 Days 1,8,15
• Lenalidomide 25 mg Days 1-21
• Dexamethasone 40mg PO Days 1,8,15,22

Dara-KRd x 4

Induction

M
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→

Lenalidomide 
Maintenance

AHCT Dara-KRd x 4

Consolidation

Dara-KRd x 4

Consolidation 
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→
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”MRD-SURE” -Treatment-free observation and MRD surveillance*

2nd MRD (-)
(<10-5)

2nd MRD (-)
(<10-5)

2nd MRD (-)
(<10-5)

MASTER trial*24 and 72 weeks after completion of therapy

• 123 patients enrolled across 5 sites 
• 118 (96%) with MRD trackable by 

ClonoSEQ®
• Median follow-up of 23.8 months



Best IMWG response by phase of therapy (ITT)

MASTER trial
N=123

36%

10%
2%

63%

52%

25%

12%

3%

3%

2%

33%

67%

84%

Post Induction Cycle 2 Post induction Cycle 4 Post Transplant MRD-Adapted Consolidation

SD PR VGPR CR sCR
88

%
 ≥

 V
G

PR

98
%

 ≥
 V

GPR



Progression-Free and Overall Survival

MASTER trial

0 HRCA 91%

2-year PFS 1 HRCA 97%

2+ HRCA 58%

0 HRCA 96%

2-year OS 1 HRCA 100%

2+ HRCA 76%

HRCA = gain/amp 1q, t(4;14), t(14;16), t(14;20) or del(17p)



MRD-SURE

MASTER trial

• 84 patients achieved MRD-SURE
0 HRCA – 62%
1 HRCA- 78%
2+ HRCA – 63%

• Median follow up in MRD-SURE: 14.2 mo.

• Risk of MRD resurgence or progression 12 months 
after treatment cessation

0 HRCA – 4%
1 HRCA- 0%
2+ HRCA – 27%

• None of patients entering MRD-SURE died from 
MM progression

Cumulative incidence of MRD resurgence or progression

HRCA = gain/amp 1q, t(4;14), t(14;16), t(14;20) or del(17p)



MAIA: Study Design

Facon T, et al. EHA (abstr LB1901)

§ Primary endpoint: PFS

§ Secondary endpoints: TTP, CR/sCR, MRD by NGS (10-5), PFS2, OS, ORR, 
safety

MAIA: Study Design

§ Multicenter, open-label, randomized phase III trial

Patients with 

ASCT-ineligible ND 

MM, ECOG PS 0-2, 

CrCl ≥ 30 mL/min

(N = 737)

Daratumumab + Lenalidomide + Dexamethasone

(n = 368)

Lenalidomide + Dexamethasone

(n = 369)

Stratified by ISS (I vs II vs III), region (North 
America vs other), age (< vs ≥ 75 yrs) 

28-day cycles until 

disease progression 

or unacceptable 

toxicity

Dosing: daratumumab, 16 mg/kg IV (QW cycles 1-2, Q2W cycles 3-6, Q4W cycle 7+); 
lenalidomide, 25 mg QD PO on Days 1-21; dexamethasone 40 mg QW PO or IV.

Kumar. ASH 2020. Abstr 2276. NCT02252172.



MAIA: OS and PFS with D-Rd and Rd 

Facon T, et al. EHA (abstr LB1901)

100
A.

Figure: Overall survival (A) and progression-free survival (B) with D-Rd and Rd.
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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

STUDY SCHEME

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 twice daily
Vaccinations according to local policy

MAINTENANCE



GMMG and Heidelberg University Hospital | ASH 2021

DEMOGRAPHICS – PATIENT CHARACTERISTICS

n=65 (%)

Male 35 (54)

Median age (years) [range] 76 [65-80]

≤75 years
76-80 years

28 (43)
37 (57)

WHO performance status (%)
0
1
2
3
unknown

25 (38)
28 (43)

6 (9)
3 (5)
3 (5)

n=65 (%)

Activity of Daily Living (ADL)
≥5
≤4

65 (100)
-

Instrumental ADL (IADL)
≥6
≤5

56 (86)
9 (14)

Charlson Comorbidity Index (CCI)
≤1
≥2

46 (71)
19 (29)



GMMG and Heidelberg University Hospital | ASH 2021

EFFICACY

BEST RESPONSE ON INDUCTION TREATMENT

Response rate (%) INT-FIT n=65 (%)

ORR 46 (71)

(s)CR 1 (2)

VGPR 23 (35)

PR 22 (34)

MR 11 (17)

SD 7 (11)

Not evaluable 1 (2)



GMMG and Heidelberg University Hospital | ASH 2021

EFFICACY - PROGRESSION FREE SURVIVAL
MEDIAN FOLLOW UP 18.1 MONTHS (RANGE 9.4-27.8)

MEDIAN PFS: 17.4 MONTHS

MEDIAN PFS:
- AGE: 16.6 MONTHS
- CCI/IADL: 18.2 MONTHS



GMMG and Heidelberg University Hospital | ASH 2021

CTCAE grade II III IV 

NON-HEMATOLOGIC n (%) 28 (43) 30 (46) 3 (5)

Gastro-intestinal 14 (22) 9 (14) -

Infections 18 (28) 6 (9) -

Peripheral neuropathy* 10 (15) 5 (8) -

Pain 14 (22) 4 (6) -

Secondary primary malignancy 3 (5) 2 (3) 1 (2)

Cardiac 3 (5) 1 (2) 2 (4)

Infusion related reactions 2 (3) 2 (3) -

TOLERABILITY

NON-HEMATOLOGIC TOXICITY

* Grade 1 PNP observed in 12 (18%) patients



Consider 

clinical 

trial

Newly diagnosed myeloma

Yes No

High risk

KRd
Standard risk

RVd + daratumumab

Transplant eligible?

Lenalidomide

maintenance

Early Transplant

Induction therapy

T (4;14)

Early

transplant

All other high-risk

PI maintenance
PI+IMiD

maintenance

VD: bortezomib/dexamethasone, Rd: lenalidomide/dexamethasone 

RVD: bortezomib/lenalidomide/dexamethasone, RVD-lite: modified RVD

VMP: bortezomib/melphalan/prednisone

Standard risk High risk

RVD-lite

T (4;14)

Rd+daratumumab

RVd+daratumumab

VMP+daratumumab

All other high-risk

Bortezomib

maintenance

RVD 

maintenance
All other high-risk: del 17p, t (14;16), 

t (14;20) and plasma cell leukemia

Emory Algorithm for newly diagnosed patients



Conclusions

• CD38 based induction clearly adds value in the induction 

setting

• Role in the maintenance setting remains unclear given the 

very long outcomes for standard risk with len alone. 

• May be more exciting if addition of a second agent to Len 

allows one to shorten maintenance duration

• Do Not yet use MRD to define duration of maintenance
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