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1 Introduction
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Myeloma Clinical Characteristics

 Cancer of the plasma cells

 10% of all hematological malignancies

 Europe: 38,900 new cases each year

 Median age: 70 yrs (EU)

 5-year survival rate: 40-50% 

 Newer treatments (PIs, IMiDs and 
Antibodies) have achieved significant 
improvement in OS, but MM remains 
incurable in the predominant 
number of patients

↑ circulating serum 
monoclonal protein or LC

Abnormal plasma cells

Genetic and 
molecular 
defects

Produce

Moreau P et al. Ann Oncol. 2013 Oct;24 Suppl 6:vi133-7. 
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The Multiple Myeloma Patient Journey

Adapted from Durie 1992, IMF Myeloma Booklet
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Raab et al., Lancet 2009

Targets for MCAB Therapy in MM

CD40

SLAMF7/CS1

CD138

Anti-CD56
anti-CD40 
PRO-001 or Chir-258
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anti-CD138-DM1
Anti-IGF1R
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IGF1R

VEGFR

BMSC

Growth 
Factors
IL-6
RANKL
VEGF
IGF-1
SDF-1
BAFF, 
APRIL

MM cell

C56

CD38

VCAM-1
Fibronectin

ICAM-1 LFA-1
MUC-1

VLA-4

Adhesion

Cell Surface Targets
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2 New Definitions
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Diagnostic criteria for myeloma

Patient Criteria MGUS Smoldering 

Myeloma

Symptomatic 

Myeloma

M-protein < 3 g/dL spike ≥ 3 g/dL spike 

and/or

In serum and/or 

urine

Monoclonal 

plasma cells in 

bone marrow, %

< 10 ≥ 10 ≥ 10

End-organ 

damage or 

biomarker

None None ≥ 1 SLiM-CRAB 

feature

*C: Calcium elevation (> 10.5 mg/L or ULN)

R: Renal dysfunction (serum creatinine > 2 mg/dL) GFR < 40ml/min

A: Anemia (Hb < 10 g/dL or 2 g/dl < normal)

B: Bone disease (lytic lesions or osteoporosis) CT-Scan

additional; FLC-Ratio > 100 or >1 Lesions in MRI or > 60% BM-Infiltration

Rajkumar et al. Lancet Oncol. 2014
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Hillengaß et al, JCO 2010

Progression Risk  Symptomatic MM

Time since MRI (months)

Smoldering Myeloma – MRI
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Merz et al, Leukemia 2014

Progression Risk  Symptomatic MM

SMM – Dynamics of Focal Lesions
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Minimal Residual Disease 
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Prognosis in MM: Role of MRD

• „Overall, this study defines MRD-negativity as the most relevant clinical endpoint for 
both standard- and high-risk transplant-eligible MM patients.“ 1. Paiva et al. Blood (ASH abstr 130) (2016)
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3 Front Line Treatment 
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                                                                                         Figure 1. Frontline therapy for Myeloma 

YES NO 

Induction 
First option: VRD, DaraVTD 
 
Other options: VTD, VCD, PAD 
 

First option: VRD, DaraVMP, DaraRd 
 
Second option: VMP, Rd, VCD, VD 
 
 

Multiple Myeloma: 
First Line Treatment – EHA/ESMO Guidelines 2021 

Dimopoulos et al. in review
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Consolidation
2nd ABSCT

Alpha-IFN

Nothing

Mel 200 Mel 200

Drugs Before and After ABSCT in the Early Days of HDT

VAD
MP

Adapted from Einsele, DGHO Slides 2012

Induction ABSCT 1x Maintenance
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Lenalidomide

Thalidomide

VTD + Ab
VRD
KRD

VD
VCD + Ab

Mel 200 Mel 200

Len-Dex
RAD

Bortezomib

Increasing Number of New Drugs Before and After ABSCT

TD
TAD

VRD + Ab
KRD + Ab

IMID + Ab

Ixazomib

Adapted from Einsele, DGHO Slides 2012

ConsolidationInduction ABSCT 1/2x Maintenance

Bortezomib
Len 25

VTD
VRD
KRD
+ Ab
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1. Delforge M, Ludwig H, Blood 2017;129:2359–67; 2. Chng et al. Leukemia 2014;28:269–77;
3. Mikhael et al. Mayo Clin Proc 2013;88:360–76; 4. Goldschmidt et al. Ann Hematol 2019;98:1–18DSS, Durie-Salmon Staging; ECOG, Eastern Cooperative Oncology Group; (R-)ISS, (Revised-) International Staging System; LDH, 

lactate dehydrogenase; PS, performance status; QoL, quality of life

The addition of another agent to a triplet backbone should result in a

favorable balance of increased efficacy with minimal additional toxicity

As quadruplet combinations increase regimen complexity, 
a number of factors should be considered

Disease biology

• Cytogenetic risk

• Plasma cell 

proliferation rate

• LDH

• ISS/R-ISS stage

• DSS stage

• Extramedullary 

disease

Host factors

• Age

• Frailty

• ECOG PS

• Comorbidities 

• Organ function (e.g. 

cardiac, hepatic)

Therapy factors

• Treatment 

tolerability/toxicity

• Treatment 

combinations

Patient preference

• QoL goals

• Treatment burden
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Which

Dose?
Which of the New Drug(s)?

The Patient: Frail Versus Fit

Personal communication of Hartmut Goldschmidt, 2022.
Adapted from Facon/Salwender; IMW 2012

Carefully Evaluate

the Patient Clinically!
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Long Term Outcome - Discontinuation

Antonio Palumbo et al. Blood 2015
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Long Term Outcome - Overall Survival

Antonio Palumbo et al. Blood 2015
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Recommended Starting Dose and Dose Adjustments 
According to Age Groups and Vulnerability Status

* Risk factors; age> 75 years, frailty, comorbidities (cardiac, pulmonary, 
hepatic, renal); ** Dose also adapted according to renal function.

Agent
No Risk

Factors*

At least 1 Risk

Factor

At least 1 Risk Factor 

(+ grade 3/4 

non-haem AE)

Dexamethasone

(mg/day, Weekly)
40 20 10 (or prednisone)

Melphalan

(mg/kg, Days 1-4)
0.25 0.18 0.13

Thalidomide

(mg/Day)
100 50 50 qod

Lenalidomide**

(mg/Day, Days 1-21)
25 15 10

Bortezomib

(mg/m2, Weekly, 

s.c.)

1.3 1.0 0.7

Adapted from Palumbo A, et al. Blood. 2011;118:4519-29.
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 no significant difference regarding PFS and age

GMMG MM5 - Progression-free survival 
related to age 

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 

diagnosis of multiple 

myeloma requiring systemic 

therapy) received VCD 

therapy and was included in 

safety analysis 

 

 

 

Excluded from PP analysis 

- incomplete induction 

therapy (n = 5) 

- missing response 

assessment (n = 3) 

- one patient not ITT not PP 

but Safety (see above) 

 
 

Excluded from PP analysis 

-  incomplete induction 

therapy for reasons other 

than PD (n = 9) 

- missing response 

assessment (n = 6) 

- randomized PAd and 

treated VCD (n = 1) 

Randomized (n = 504) 
 

Two patients were excluded from ITT due to 

unconfirmed diagnosis of multiple myeloma 

requiring systemic therapy 

  

 

PAd 

(n = 251) 
 

Received allocated 

intervention (n = 248) 

 

randomized PAd and 

treated VCD (n = 1) 

VCD 

(n = 251) 

 

Received allocated 

intervention (n = 249) 

 

 

 

3 cycles  n = 234 
2 cycles  n = 10 

1 cycle   n = 5 

3 cycles  n = 244 
2 cycles  n = 4 

1 cycle   n = 1 

ITT   n = 251 
Per-Protocol  n = 233 

Safety   n = 249 

ITT   n = 251 
Per-Protocol  n = 240 

Safety   n = 249 

 

 

 

Baseline characteristics 

Figure 1: Flow sheet GMMG MM5 Trial 

CR nCR PR MR SD PD 

PAd 

VCD 

P
e
rc

e
n

t 
(%

) 

0 

10 

20 
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40 

Response rates (ITT)  

VGPR missing 

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 

Disclosures: The GMMG MM5 Trial (EudraCT no. 2010-019173-16) is supported by grants from Janssen-Cilag, Celgene, Chugai 

and The Binding Site.  Disclosures: Goldschmidt: Celgene: Consultancy, Honoraria, Research Funding; Chugai: Research Funding; 

Janssen Cilag: Consultancy, Honoraria, Research Funding. Duerig: Janssen Cilag: Honoraria; Celgene: Honoraria. Schmidt-Wolf: 

Janssen Cilag: Honoraria; Novartis: Honoraria. Weisel: Janssen Cilag: Consultancy, Honoraria; Celgene: Consultancy, Honoraria, 

Research Funding. Scheid: Janssen Cilag: Honoraria; Celgene: Honoraria; Novartis: Honoraria. Salwender: Janssen Cilag: 

Honoraria; Celgene: Honoraria. All other authors declared no potential conflict of interest. 

< 60 y
61-65 y

66-70 y

Mai et al, Leukemia 2020
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GMMG MM5 - Overall survival 
related to age

 no significant difference regarding OS and age

<60 y

66-70 y
61-65 y

Mai et al, Leukemia 2020

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 
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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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treated VCD (n = 1) 

VCD 

(n = 251) 

 

Received allocated 

intervention (n = 249) 

 

 

 

3 cycles  n = 234 
2 cycles  n = 10 

1 cycle   n = 5 

3 cycles  n = 244 
2 cycles  n = 4 

1 cycle   n = 1 

ITT   n = 251 
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Baseline characteristics 

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 

Disclosures: The GMMG MM5 Trial (EudraCT no. 2010-019173-16) is supported by grants from Janssen-Cilag, Celgene, Chugai 

and The Binding Site.  Disclosures: Goldschmidt: Celgene: Consultancy, Honoraria, Research Funding; Chugai: Research Funding; 

Janssen Cilag: Consultancy, Honoraria, Research Funding. Duerig: Janssen Cilag: Honoraria; Celgene: Honoraria. Schmidt-Wolf: 

Janssen Cilag: Honoraria; Novartis: Honoraria. Weisel: Janssen Cilag: Consultancy, Honoraria; Celgene: Consultancy, Honoraria, 

Research Funding. Scheid: Janssen Cilag: Honoraria; Celgene: Honoraria; Novartis: Honoraria. Salwender: Janssen Cilag: 

Honoraria; Celgene: Honoraria. All other authors declared no potential conflict of interest. 
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Liebe DAG-KBT Mitglieder, 

26.09.2019

zusammen mit den Myelom Studiengruppen GMMG und DSMM hat die DAG-KBT in 2 Treffen mit 

dem Medizinischen Dienst der Krankenkassen (MDK) eine Vereinbarung hinsichtlich der Erstattung 

einer autologen Stammzelltransplantation bei Patienten mit Multiplem Myelom in der Altersklasse 66 

bis 70 Jahren gefunden. Ab Januar 2019 wird die autologe Stammzelltransplantation bei Patienten 

mit Multiplem Myelom im Alter von 66 bis 70 vom MDK nicht mehr als strittig erachtet wenn eine 

entsprechende Aufklärung, wie im Anhang ausgeführt, vorgenommen und vom Patienten 

unterschrieben wird.

Die DAG-KBT ist mit den Studiengruppen DSMM und GMMG weiterhin bemüht auch eine 

einvernehmliche Lösung hinsichtlich der Altersgruppe 71 bis 75 Jahre und der Tandem Transplantation 

mit dem MDK in den nächsten Monaten zu erreichen.

Beste Grüße 

Laura Ruhkopf

Sekretariat Deutsche Arbeitsgemeinschaft für Knochenmark und Blutstammzelltransplantation e.V. 

(DAG-KBT) 

c/o Prof. Dr. Kröger 

Trial Results Influences Daily Practice



Hämatologie/Onkologie im Dialog| November 30st, 2022 | Hartmut Goldschmidt 25

Front Line Treatment Options for NDMM not 
Transplant Eligible

25

D, Daratumumab; d, Dexamethason; HR, hazard ratio; KI, Konfidenzintervall; M, Melphalan; NR, not reached; NSZT, nicht geeignet für Stammzelltransplantation; P, Prednison; R, Lenalidomid; V, Bortezomib.

Modifiziert nach 1. Bahlis et al. ASH 2019; 2. Mateos et al. NEJM 2018.
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MAIA: OS

D-Rd: median NR

Rd: median NR
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53.1%

60-month OS rate
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D-Rd demonstrated a significant benefit in OS, with a 32% reduction in the risk of 

death, in patients with NDMM who are transplant ineligible
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4 Role of ABSCT 
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Study includes an investigational combination that has not been approved by any health authorities. ASCT, autologous stem cell transplant; C, 
cyclophosphamide; CI, confidence interval; d, dexamethasone; HR, hazard ratio; K, carfilzomib; NDMM, newly diagnosed multiple myeloma; PD, 
progressive disease; PFS progression-free survival; R, lenalidomide; Te, transplant eligible; VGPR, very good partial response

• 1. Gay et al. Lancet Oncol. 2021;22:1705–20; 
2. Mina et al. EHA 2021; Abstract #S182

In the future, will all transplant-eligible patients
still require a transplant?
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an investigational combination that has not been approved by any health authorities. Adverse cytogenetic abnormalities included: ≥15% t(4;14), t(14;16) (cut-off not reported), ≥10% del(17p), ≥10% del(1p), ≥10% gain(1q), ≥20% 
amp(1q). *Defined as the absence of any adverse cytogenetic abnormalities. †Defined as ≥1 cytogenetic aStudy includes bnormalities. ‡Defined as ≥2 cytogenetic abnormalities. ASCT, autologous stem cell transplant; C, 
cyclophosphamide; CI, confidence interval; d, dexamethasone; HR, hazard ratio; K, carfilzomib; NDMM, newly diagnosed multiple myeloma; PFS progression-free survival; R, lenalidomide; 

Mina et al. EHA 2021; Abstract #S182
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HR 0.60, P=0.04
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4 cycles KRd + ASCT vs 12 cycles KRd: HR 0.46, 
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4-year PFS by cytogenetic risk in the FORTE study

Median follow-up 51 months

In the future, will all transplant-eligible patients
still require a transplant?

Of the patients treated with KRd induction and consolidation, patients who underwent ASCT had a longer

PFS than patients who received an additional 4 cycles of KRd without ASCT, regardless of cytogenetic risk
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Kumar, et al. Cancer Med 2021;10:5866–77

Over the last decade, the use of triplet regimens in 
frontline MM treatment has increased 
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Flatiron Health electronic‐health records database (N=6271)

Use of triplet regimens
doubled between 2011
and 2019
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Moreau, et al. Lancet 
2019;394:29–38; 

ASCT, autologous stem cell transplant; CI, confidence interval; CR, complete response; D, daratumumab; d, dexamethasone; HR, hazard ratio; NDMM, newly diagnosed multiple myeloma; OR, odds ratio; PFS, progression-free 
survival; sCR, stringent complete response; T, thalidomide; Te, transplant eligible; V, bortezomib; VGPR, very good partial response

CASSIOPEIA: DVTd vs VTd in transplant-eligible NDMM
Efficacy (Part 1 - induction, ASCT, and consolidation)
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There was a statistically significant improvement in 100-day post-ASCT sCR rate with the addition of
daratumumab to VTd. After 18.8 months median follow-up, the PFS HR favored the DVTd arm
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GMMG-CONCEPT-Trial 
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GMMG-CONCEPT: Isa-KRd (Phase 2)
Efficacy Interim analysis of first 50 patients

Leypoldt, et al. Leukemia
2022;36:885–8
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Rates of early, deep responses were encouraging, with

almost two-thirds of patients achieving MRD– during induction 
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IMAGE / TABLE

 The addition of elotuzumab to VRD did not increase 
VGPR rates or better after four cycles of induction 
therapy

 Determination of CR rates is impeded by 
elotuzumabMRD results may provide further 
insights in possible differences

 Overall toxicities for VRD vs. VRD + elotuzumab are 
comparable

 PFS results being awaited for 2021 (including results 
on maintenance strategies lenalidomide vs. 
elotuzumab + lenalidomide)

Bortezomib, lenalidomide and dexamethasone with or without elotuzumab as induction therapy for newly-diagnosed, 
transplant-eligible multiple myeloma
Hartmut Goldschmidt1,2, Elias K. Mai1,2, Hans J. Salwender3, Uta Bertsch1,2, Kaya Miah4, Christina Kunz4,5, Roland Fenk6, Igor W. Blau7, Christof Scheid8, Hans Martin9, Jörg Thomalla10, Rolf Mahlberg11, Marc. S. Raab1, Stefanie Huhn1,2, Dirk Hose1, 
Anna Jauch12, Ullrich Graeven13, Mohammed Wattad14, Britta Besemer15, Andrea Seidel-Glätzer16, Roland Schroers17, Andreas Neubauer18, Jan Dürig19, Markus Munder20, Mathias Hänel21 and Katja C. Weisel15, 22 for the German-speaking Myeloma 
Multicenter Group (GMMG)

 

EudraCT: 2014-003079-40 

GMMG-HD6 

Version 3.0  03.05.2017  

 

 Page 17 of 102 

Flow Chart 

 

 

Figure 1: Flow chart of the GMMG HD6 trial 

 

Abbreviations:  

- VRD = Velcade® (Bortezomib), Revlimid® (Lenalidomide), Dexamethasone    

 

- ® Randomisation to one of four treatment strategies A1, A2, B1, B2:  

A1 = VRD induction / VRD consolidation / Lenalidomide maintenance;  

A2 = VRD induction / VRD + Elotuzumab consolidation / Lenalidomide + Elotuzumab 
maintenance 

B1 =  VRD + Elotuzumab induction / VRD consolidation / Lenalidomide maintenance 

B2 =  VRD + Elotuzumab induction / VRD + Elotuzumab consolidation / Lenalidomide + 
Elotuzumab maintenance 

 

-  Risk assessment; high risk patients as defined in chapter 9.1.2.7 may go off protocol 
with participation in an experimental phase II trial (e.g., allogeneic transplantation) 
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GMMG HD-6 Overall Survival

• stratified log rank p=0.43 

3-year OS rates

A1: 89.4%

A2: 89.1%

B1: 92.5%

B2: 89.7%
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The first phase 3 study evaluating Isa + RVd for 
induction and maintenance in Te NDMM patients

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   
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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 

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).  
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Baseline characteristics 

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 

Disclosures: The GMMG MM5 Trial (EudraCT no. 2010-019173-16) is supported by grants from Janssen-Cilag, Celgene, Chugai 

and The Binding Site.  Disclosures: Goldschmidt: Celgene: Consultancy, Honoraria, Research Funding; Chugai: Research Funding; 

Janssen Cilag: Consultancy, Honoraria, Research Funding. Duerig: Janssen Cilag: Honoraria; Celgene: Honoraria. Schmidt-Wolf: 

Janssen Cilag: Honoraria; Novartis: Honoraria. Weisel: Janssen Cilag: Consultancy, Honoraria; Celgene: Consultancy, Honoraria, 

Research Funding. Scheid: Janssen Cilag: Honoraria; Celgene: Honoraria; Novartis: Honoraria. Salwender: Janssen Cilag: 

Honoraria; Celgene: Honoraria. All other authors declared no potential conflict of interest. 

HD7

ASCT, autologous stem cell transplant; D, day; d/Dex, dexamethasone; HDT, high-dose therapy; Isa, isatuximab; IV, intravenous; 

NDMM, newly diagnosed multiple myeloma; PD, progressive disease; PO, oral; R/Len, lenalidomide; SC, subcutaneous; Te, transplant 

eligible; V/Bor, bortezomib; RVd is off label use in some countries according to the lenalidomide summary of product characteristics.

1. ClinicalTrials.gov: NCT03617731
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Key eligibility criteria1:

 Age 18–70 years 

 NDMM and eligible for

HDT and ASCT

3 years 

or PD
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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 

50,1%

35,6%

0%

10%

20%

30%

40%

50%

60%
Isa-RVd

RVd

P<0.001*

Patients with MRD negativity at the end of induction therapy

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 
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- myocardial infarction prior 
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Patients not receiving 

allocated intervention due 
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- withdrawal of consent  

(n = 2) 

 

One patient excluded from 

ITT (due to unconfirmed 

diagnosis of multiple 

myeloma requiring systemic 

therapy) received VCD 
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safety analysis 

 

 

 

Excluded from PP analysis 

- incomplete induction 

therapy (n = 5) 

- missing response 

assessment (n = 3) 

- one patient not ITT not PP 

but Safety (see above) 
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than PD (n = 9) 

- missing response 
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- randomized PAd and 
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Baseline characteristics 

Figure 1: Flow sheet GMMG MM5 Trial 
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Response rates (ITT)  

VGPR missing 

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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Biobanking in HD7 - Time Points For Sampling
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Flexible Time Points: PD, suspected CR
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4 Relapse Treatment and Future Directions 
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High therapeutic requirement in advanced lines in 
multiple myeloma

Therapielinien

~2-4 Jahre
~1-3,5 Jahre

~5,7 Jahre

~4 Monate

~50-60%
~15-47%

≤3%

NDMM No ASCTNDMM ASCT 2L-3L 4L+

~4 Monate
≤3%

4L+

CR: complete response; mPFS: medianes progression free survival; NDMM: neu diagnostiziertes 
Multiples Myelom; sCR: stringent CR; ASCT: Autologe Stammzelltransplantation.

Gandhi, et al. Leukemia 2019.

mPFS sCR/CR

~30-42%
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Wikipedia

Paul Ehrlich 1854 - 2015
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Quelle: Trillium Immunologie 2018; 2(4) – Eine kurze Zeitreise 

Von Ehrlichs Seitenkette bis zur Entdeckung der Plasmazelle – Autoren: S.R. Schulz, H-M Jäck, K. Pracht

Paul Ehrlich Nobel Prize 1908 
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Deliver

Antibody Active substance Conjugate
e.g. Belantamab mafodotin

Link

T cell Engager

Arm

Chimera Antigen Receptor T Cell

BCMA: One target, several approaches
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Studienübersicht (aktiv/Initiierung geplant) 
(Status 10.10.2022)
Prof. Raab
Dr. Schlenzka
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GMMG-DADA Trial Protocol   

GMMG-DADA_Protocol_V_01.0.docx 01.08.2020 Page 34 of 92 

LPLT is defined as the time point when the last patient has terminated all study therapy. LPO is the time point when 

the last patient has ended the 24 months follow up phase after EOT. 

 

 

Figure 1: Trial flowchart 

 

4.3. Description of visits and Lab manual 

 

Visits performed at the trial sites are advised to follow the visit schedule shown in Table 1 and 2. Please be aware 

to discriminate between local and central diagnostics. Additionally, a Lab Manual will be handed out to each trial 

site with detailed information about the procedures. Exclusively in the screening phase the informed consent must 

be signed as well as the medical history and concomitant medication must be recorded. After consideration of all 

exclusion- and inclusion criteria the patient must be examined as shown in the visit schedule. A blood type testing 

(AB0, Rhesus) must be performed including an indirect coombs test. Women of childbearing potential must 

perform a pregnancy test as explained under 7.1.7. If a COPD is suspected, a FEV1 testing should be performed 

(1 second (FEV1) <50% of predicted normal is an exclusion criteria). ECG and echocardiography must be 

performed before enrolment. Imaging depends on the clinical situation and can be decided by the treating 

physician. Additional investigations may be performed by the treating physician if deemed necessary. The 

sequence of examinations, after given informed consent and evaluation of inclusion and exclusion criteria, is left to 

the trial sites. 

GMMG DaDa Trial - LKP Prof. Scheid, Köln
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R1 = 1st randomization (at study inclusion); R2 = 2nd randomization (prior to maintenance)

Joint German Study: Proposal NDMM up to 70 Years
(n=514 pts.) 
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AMG-Studien MM max. 3 Jahre FU GMMG-MM-FU-Register (in Vorbereitung)
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FU lebenslang

Myeloma Register Expansion Follow-Up:  
GMMG-Studies MM
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Danke! Heidelberg, Germany
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GMMG Study Group Meeting 
Heidelberg September 2019 


