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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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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 
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AQUILA: Study Design and Risk Stratification Methods

• For this post hoc analysis, outcomes were assessed by:

a SLiM-CRAB, ≥60% clonal plasma cells in bone marrow, involved/uninvolved free light chain ratio ≥100 or more with the involved free light chain ≥100 mg/L, magnetic resonance imagine with >1 focal marrow lesion, hypercalcemia, 

renal insufficiency, anemia, bone lesions. BMPC, bone marrow plasma cell; C, cycle; FLC, free light chain; IMWG, International Myeloma Working Group; M, monoclonal; PFS, progression-free survival; SC, subcutaneous; 

SMM, smoldering multiple myeloma; QW, once weekly. 1. Dimopoulos MA, et al. N Engl J Med 2025;392(18):1777-88.  2. Rajkumar SV, et al. Lancet Oncol 2014;15(12):e538-48. 
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IMWG 2020 validated risk stratification:
BMPC >20%, M spike >2 g/dL, 

serum I/U FLC ratio >20

0 factors=low risk; 1 factor=intermediate risk; 

≥2 factors=high risk

Age:
<65 years

65 to <75 years

≥75 years

Daratumumab monotherapy
1800 mg SC QW C1-2, Q2W C3-6, Q4W 

thereafter until 39 C/36 months*

Active monitoring
No disease-specific treatment, 

with AE monitoring up to 36 months* 

Key eligibility criteria:1

• 18 years of age

• Confirmed SMM diagnosis (per IMWG 

2014 criteria2) for 5 years

• Clonal BMPCs 10% and 1 of:

– Serum M-protein 30 g/L; IgA SMM; 

Immunoparesis with reduction of 2 

uninvolved Ig isotypes; Serum 

involved:uninvolved FLC ratio 8 and 

<100; Clonal BMPCs >50% to <60%

Primary endpoint:

• PFS by independent 

review committee per 

IMWG SLiM-CRAB 

criteriaa

Key secondary 

endpoints:

• Time to first-line 

treatment for MM

• Overall survival
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• Efficacy follow-up 

until progression 

by SLiM-CRAB

• Survival follow-up 

every 6 months 

until end of study

*or confirmed disease progression (whichever occurred first)

Treatment/active monitoring phase Follow-up phaseScreening

IMWG scoring system: 
Points given based on values of serum FLC ratio, M 

spike g/dL, percentage of BMPCs, and FISH 

abnormalities

0–4 points=low risk; 5–8 points=low-intermediate risk; 9–

12 points=intermediate; >12 points=high risk
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AQUILA: PFS

BMPC, bone marrow plasma cells; FLC, free light chain; IMWG, International Myeloma Working Group; PFS, progression-free survival; SC, subcutaneous; SMM smoldering multiple myeloma.
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Presented by P Voorhees at the 67th American Society of Hematology (ASH) Annual Meeting; December 6–9, 2025; Orlando, FL, USA

AQUILA: IMWG 2020 Subgroups: PFS

BMPC, bone marrow plasma cells; FLC, free light chain; IMWG, International Myeloma Working Group; PFS, progression-free survival; SC, subcutaneous; SMM smoldering multiple myeloma.
5

Daratumumab monotherapy showed a PFS benefit vs active monitoring across IMWG 2020 risk 

subgroups, with the largest benefit observed in the high-risk subgroup

IMWG 2020 (aka Mayo 2018 or 20-2-20) risk stratification: BMPC >20%, monoclonal spike >2 g/dL, serum I/U FLC ratio >20. 

0 factors=low risk; 1 factor=intermediate risk; ≥2 factors=high risk

60-month PFS rates, %:

IMWG 2020 

Risk group
Daratumumab

Active 

monitoring

Low 78.2 71.6

Intermediate 56.2 42.9

High 60.4 23.6

PFS active monitoring vs daratumumab 

monotherapy, high-risk group:

62.8% vs 37.5% events

HR 0.36 (95% CI: 0.23, 0.58)
Dara: Low 45 45 45 45 45 43 41 40 39 39 39 39 38 35 34 34 32 32 32 31 27 21 10 5 3 0

76 71 69 66 59 56 51 49 46 42 40 39 36 31 29 28 24 21 20 19 19 15 5 2 1 0Active: Intermediate
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Progression-free survival per independent review committee (months)

34 33 33 32 30 28 27 26 24 24 23 23 22 21 21 21 21 20 19 19 19 12 9 5 1 0Active: Low

77 75 73 71 66 62 58 56 54 52 51 48 47 45 44 42 39 36 35 35 34 23 15 5 0 0Dara: Intermediate
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PERSEUS TRIAL – STUDY DESIGN

Sonneveld et al., NEJM, December 2024



PERSEUS TRIAL: D-VRd + D-R Maintenance significantly improved PFS 

and Depth of Response versus VRd + R  

v

Sonneveld et al., NEJM, December 2024
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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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(median, range) 
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(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 
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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 
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Any SAE 81 32.7 60 24.0 0.04 

Leukocyto-/Neutropenia ≥ 3º 28 11.3 88 35.2 <0.01 
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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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Study design – Part 1

aMelphalan 200 mg/m². bOn days of isatuximab infusion, dexamethasone will be administered intravenously as part of the premedication.

ASCT, autologous stem cell transplant; CR, complete response; d, dexamethasone; HDM, high-dose melphalan; HR, high-risk; Isa, isatuximab; IV, 

intravenous; MRD–, minimal residual disease negativity; NDMM, newly diagnosed multiple myeloma; PD, progressive disease; PO, oral; 

R, lenalidomide; R-ISS, Revised International Staging System; SC, subcutaneous; V, bortezomib.
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Primary end pointsc: Post-induction MRD– (NGF, 10–5); PFS after second randomization

Key secondary end points: PFS (whole study); OS (whole study and from second randomization); post-induction CR; CR and MRD– after 

HDM and during and after maintenance therapy 

Selected secondary end point: PFS after first randomization

Here, we present the PFS from first randomization comparing Isa-RVd and RVd induction therapies
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Further deepening of MRD response between the end of induction and post transplant 

was observed with Isa-RVd vs RVd, despite lack of consolidation after transplant

MRD– and continued MRD– rates in the ITT population

v
September 2025 Dr. med. K. Veelken

*P value derived from stratified conditional logistic regression analysis. aIndependent of IMWG response status. bContinued MRD– defined as
MRD– persisting from post induction to post transplant. 1. Goldschmidt H, et al. Lancet Haematol. 2022;9:e810-e821.
CI, confidence interval; CR, complete response; d, dexamethasone; Isa, isatuximab; IMWG, International Myeloma Working Group; ITT, intent-to-treat; 
MRD, minimal residual disease; MRD–, minimal residual disease negativity; OR, odds ratio; R, lenalidomide; V, bortezomib; VGPR, very good partial 
response. 
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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).  

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 

30 

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. 
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Future perspectives

GMMG-HD7 is the only Phase 3 study with a second randomization before 

maintenance incorporating SOC lenalidomide, which allows the effects of 

isatuximab in induction and maintenance to be isolated and evaluated separately

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 
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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

aMelphalan 200 mg/m². ASCT, autologous stem cell transplant; CR, complete response; d, dexamethasone; HDM, high-dose melphalan; HR, 

high-risk; Isa, isatuximab; NDMM, newly diagnosed multiple myeloma; PD, progressive disease; PFS, progression-free survival; R, lenalidomide; 

SOC, standard of care; 

V, bortezomib.

• Follow-up of the GMMG-HD7 trial is ongoing 

• The next readout from the GMMG-HD7 trial will be the primary end point for part 2: 

PFS from second randomization comparing maintenance therapy with Isa-lenalidomide or 

lenalidomide alone
R
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Primary endpoint:

PFS

Key secondary endpoints:

CR rate, MRD– CR (NGS, 10-5) 

rate,  ≥VGPR rate, OS

Primary endpoint:

Overall MRD negaticity

>= CR

Key secondary endpoints:

PFS, sustained (>12 months) 

MRD negativity, >= CR rate

Zulassung 2025



IMROZ TRIAL CEPHEUS TRIAL

v

v

Isatuximmab, Bortezomib, Lenalidomide and Dexamethasone for Multiple 
Myeloma, NEJM, 2024

Daratumumab plus bortezomib lenalidomide and dexamethasone for
transplant-ineligible or transplant-deferred newly diagnosed multiple 
myeloma: the randomized phase 3 CEPHEUS trial; Nature Medicine, 
2025



Was kommt nach 2025? 

v



v

- MIDAS Trial 
(Erstlinientherapie mit Isa-KRd gesteuert nach MRD)

◼TE:

- MajesTEC5/HD10 

(5-fach Kombination in Erstlinie: Tec-Dara(V)Rd)

- CARTITUDE6

(Dara-VRd + Ciltacel+ ET vs. SOC)

- HD8 (Isa s.c. RVd vs. Isa i.v. RVd)

Auswahl Studien bei NDMM:

ET nach ABSCT: 

-MajesTEC 4 (Tec-Len vs. Len mono)

-MAGNETISMM7 (Elranatamab vs. Lenalidomid)

-HD9 (Iberdomid vs. Iberdomid + Isatuximab s. c.)

◼ NTE:

- MajesTEC7 (Tec-DR vs. 

DRd)

- DREAMM-9
(Belantamab Mafodotin 

VRd vs. VRd)

- MAGNETISMM6

(Elranatamab-DR vs. 

DRd)



- Vierfach-Induktion mit einem CD38-Antikörper, IMiD, Proteasominhibitor und 
Dexamethason ist der Goldstandard für Patienten mit neudiagnostiziertem 
Multiplen Myelom (NE und NTE)

- Doublette (Daratumumab-Lenalidomid) in Erhaltungstherapie nach Quadruplet 
Induktionstherapie mit Dara-VRd (analog PERSEUS)

- Etablierung von Carfilzomib-basiertem Quadruplet für HR NDMM (CONCEPT, 
MIDAS); bisher nicht zugelassen!

- Stellenwert MRD – adaptierter Therapiestrategien? Stellenwert ASCT bei MRD 
negativen Patienten? 

- Outlook: Integration der nächsten Generation an Immuntherapien in die erste 
Behandlungslinie (bispezifische Antikörper, CAR-T Zellen)

Fazit Erstlinientherapie: 
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Baertsch MA, et al. Blood, 2025

Autologe Rezidivtransplantation? 
ReLApsE-Studie Langzeitergebnisse (mFU 8 yrs)

Kein Überlebensvorteil für Rezidiv-TPL nach vorheriger Erstlinien-TPL 

OS

Median OS 

– Arm A: 62.7 months

– Arm B: 67.1 months

– HR 0.89

p=0.44

PFS

Median PFS 

– Arm A: 19.3 months

– Arm B: 20.5 months

– HR 0.98

p=0.9

Einleitung Hochrisiko-SMM Erstlinie Rezidiv



San Miguel J et al., NEJM, 2023

CAR-T-Zell-Therapie ab 2. Linie
Cartitude-4 phase III trial (1-3 Vortherapien) – BCMA-targeted CAR-T cells

PFS OS

Cilta-cel (Carvykti) als Standard ab der 2. Linie 
(Voraussetzungen: CAR-T-Fähigkeit, Lenalidomid-Refrakterität)



EHA2021 Virtual Congress - Updates-in-Hematology session

Tage 0 7 14 21 28

CRS

• Fieber(Beginn wenige Stunden bis 7 Tage nach Infusion) →

• Rigor, Schwäche, Kofschmerzen, Muskelschmerzen →

• Schweelungen, Blutdruckabfall, Sauerstoffmangel

ICANS (meist mit CRS)

• Aufmerksamkeitsdefizit, Sprachstörungen, Zittern, Lethargie, Schreibstörung →

• Aphasie, Krampfanfälle, Gehirnentzündung, Kraftverlust, Kopfschmerzen

Besondere Nebenwirkungen der CAR T Zelltherapie: CRS and ICANS

21

ICANS, immune effector cell-associated neurologic syndrome.

Santomasso B, et al. Am Soc Clin Oncol Educ Book. 2019;39:433–44. Siegler EL, et al. Front Immunol. 2020;11:1973.

CAR T Expansion

CAR T Infusion

Management

IL-6 Hemmung

Corticosteroide

Supportive care

Corticosteroide

Supportive care



EHA2021 Virtual Congress - Updates-in-Hematology session

Neurotoxizität

22

This presentation is strictly aimed for educational purposes and does not replace personalized medical advice from physicians. The case study is based on a theoretical situation and any correlation to a real 

person is not intended and should not be inferred.

Courtesy of L. Schubert.



EHA2021 Virtual Congress - Updates-in-Hematology session 23www.bergerhenryent.com; Butler et al., 2017

Neurologische Spätfolgen: Selten aber wichtig zu wissen

Gesichtsnervenlähmung:

selten, vorübergehend

Parkinson-ähnliches Syndrom

sehr selten, evtl. bleibend

http://www.bergerhenryent.com/


Belantamab mafodotin
Wirkmechanismen



Anti-CD38-refraktär, LEN-refraktär: Belantamab



Anti-CD38-refraktär, LEN-refraktär: Belantamab



Anti-CD38-refraktär, LEN-refraktär: Belantamab
Subgruppenanalysen LEN-refraktäre Pat.

DREAMM-7 (BVd) DREAMM-8 (BPd)

Medianes PFS bei LEN-Refrakterität mit BVd/BPd beträgt 2 Jahre 
(vergleichbar mit Dara-Kd [CANDOR phIII])



Belantamab mafodotin
Okuläre Toxizität: Visusverschlechterung



• Frühes Rezidiv

• Grundsätzlich Therapiewahl nach Vortherapie, Refrakterität und Patientenfaktoren (Komorbiditäten, 

Präferenzen)

• Anti-BCMA CAR-T Zellen entwickeln sich zum Standard für geeignete Patienten (Cilta-cel)

• Fitness, Lenalidomid-Refrakterität

• Herausforderung der Lenalidomid- und/oder Anti-CD38-Refrakterität (nach Erstlinie)

• Anti-CD38/Carfilzomib/Dexamethason 

• Belantamab mafodotin/Pomalidomid/Dex bzw. Belantamab mafodotin/Bortezomib/Dex

• Herausforderung okuläre Toxizität: Dosisreduktion, Intervallverlängerung

• Reversibilität

• Einfluss auf spätere BCMA-gerichtete Therapien? (bispezifische Antikörper)

• Weitere Optionen

• Selinexor/Bortezomib/Dexamethason

• Reduzierte Startdosis und konsequente Antiemeseprophylaxe

• Elotuzumab/Pomalidomid Dexamethason

Zusammenfassung
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Bispezifische Antikörper

3

1

Batlevi CL, et al. Nat Rev Clin Oncol. 2016;13(1):25-40., Marin-Acevedo JA, et al. J Hematol Oncol. 2018;11(1):8., Thomas A, et al. Lancet Oncol. 2016;17(6):e254-e262., Baeuerle PA, et al. 
Cancer Res. 2009;69(12):4941-4944., Brudno JN, et al. Blood Rev. 2019;34:45-55., Porter DL, et al. N Engl J Med. 2011;365(8):725-733.

bispezifische AK/BiTE



Teclistamab, Elranatamab, Linvoseltamab und Talquetamab: 
zugelassene bispezifische Antikörper

3
2

• EMA Zulassung: 

• Teclistamab, Elranatamab, Linvoseltamab und Talquetamab sind indiziert für die Behandlung des 
rezidivierten und refraktären multiplen Myeloms bei erwachsenen Patienten, die mindestens drei 
vorausgegangene Therapien, einschließlich eines Immunmodulators, eines Proteasominhibitors und eines 
Anti-CD38-Antikörpers, erhalten und unter der letzten Therapie eine Krankheitsprogression gezeigt haben.

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-idecabtagene-vicleucel-multiple-myeloma

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-idecabtagene-vicleucel-multiple-myeloma
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MajesTEC-1: Gesamtansprechen, Beispiel Teclistamab

Im Median 5 Vortherapielinien

• 78% Dreifach-refraktär (PI, IMID, CD38)

• Fast 40% mit kompletter Remission

• 46% mit kompletter Remission waren MRD negativ

Nooka et al. ASCO 2022. Oral Presentation 8007.

≥VGPR: 
58.8%

≥CR: 
39.4%

63.0% (104/165)
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Dauer des Ansprechens: Beispiel Elranatamab 

Nooka et al. ASCO 2022. Oral Presentation 8007.

• Im Laufe der Zeit 
Vertiefung des 
Ansprechens

• Dauer des Ansprechens > 
30 Monate

• Progressionsfreie Zeit     
17 Monate

Mediane DOR 

nicht erreicht
(95% CI: 29.4–NE)

Dauer des Ansprechens
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61.0%
(95% CI: 47.8–71.8)











Presented by NWCJ van de Donk at the American Society of Clinical Oncology (ASCO) Annual Meeting; May 30–June 3, 2025; Chicago, IL, USA & Virtual

Zukunft: Trispezifische Antikörper, z.B.  BCMA×GPRC5D×CD3

39

Weniger Nebenwirkungen ?

Weniger Geschmacks- und Gewichtsverlust (?)

Taste Skin Nail

↓ ↓

Weight decrease

100 mg Q4W SC with 1 step-up dose selected as RP2D

100 mg Q4W SC 

(5 mg step-up dose)

Dose escalation 

Dose and schedule 

optimization 

Step-up dose 

optimization

Langes Ansprechen ?
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Sehr häufiges und tiefes Ansprechen



Zusammenfassung

• zur Behandlung des Multiplen Myeloms sind sehr vielversprechende Immuntherapien in der 
Entwicklung und nun auch zugelassen.

• Sowohl CAR T Zellen als auch bispezifische Antikörper erreichen hohe und andauernde 
Ansprechraten auch in sehr stark vorbehandelten Patienten.

• Die CAR T Zelltherapie beim Myelom ist ab dem ersten Rezidiv der Erkrankung verfügbar, weitere in 
der Entwicklung.

• Vier bispezifische Antikörper ebenfalls zugelassen. Ausblick Tri-spezifische Antikörper

• Der beste Zeitpunkt für den Einsatz dieser Therapien im Krankheitsverlauf muss noch 
herausgefunden werden. CAR T besser vor bispezifischen Antikörpern

• Möglicherweise in Zukunft in vivo CARs (ohne Herstellung, ohne Lymphdepletion)

• Zur erfolgreichen Therapie ist eine vertrauensvolle Zusammenarbeit zwischen Patienten und Ärzten 
sehr wichtig.
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Aufmerksamkeit
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