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CEPHEUS: Introduction

• In NDMM, achievement of MRD negativity is associated with superior PFS and OS1,2

• Daratumumab in frontline quadruplet and triplet standard-of-care regimens improves 
survival outcomes

– The phase 3 PERSEUS study (D-VRd with D-R maintenance) demonstrated that 
daratumumab significantly improved PFS in TE patients with NDMM3

– The phase 3 MAIA study (D-Rd) set a new benchmark, with median OS of 7.5 years in
TIE patients with NDMM4

• Triplet therapy (D-Rd, VRd) is the current standard of care for TIE patients with NDMM

NDMM, newly diagnosed multiple myeloma; MRD, minimal residual disease; PFS, progression-free survival; OS, overall survival; D-VRd, daratumumab plus bortezomib/lenalidomide/dexamethasone; D-R, daratumumab plus 
lenalidomide; TE, transplant eligible; D-Rd, daratumumab plus lenalidomide/dexamethasone; TIE, transplant ineligible; VRd, bortezomib/lenalidomide/dexamethasone. 
1. Munshi NC, et al. Blood Adv. 2020;4(23):5988-5999. 2. Perrot A, et al. Blood. 2018;132(23):2456-2464. 3. Sonneveld P, et al. N Engl J Med. 2024;390(4):301-313. 4. Facon T, et al. Presented at: European Hematology 
Association (EHA) Hybrid Congress; June 13-16, 2024; Madrid, Spain.

3

We report results for the first time from the phase 3 CEPHEUS study                              
evaluating D-VRd versus VRd in patients with NDMM who are TIE or for whom transplant 

was not planned as initial therapy (transplant deferred)
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CEPHEUS: Phase 3 Study of DARA SC-VRd Versus VRd in
TIE or Transplant-deferred Patients With NDMM

4

Key eligibility 
criteria:

• NDMM (TIE or 
transplant deferred) 

• ECOG PS score 
of 0-2

• Frailty score of 0-1

Primary endpoint:
• Overall MRD 

(≥CR) negativity

Key secondary 
endpoints:
• PFS
• Sustained MRD (≥CR) 

negativity (≥12 months)  
• ≥CR rate
• OS

1:
1 
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 3

95
)

Rd
Cycle 9+

R: 25 mg PO Days 1-21
d: 40 mg PO Days 1, 8, 15, 22

DARA SC-Rd
Cycle 9+ 

DARA: 1,800 mg SC Q4W
Rd: schedule as above

28-day cycles 
until disease progression 
or unacceptable toxicity

VRd
V: 1.3 mg/m2 SC Days 1, 4, 8, 11
R: 25 mg PO Days 1-14
d: 20 mg PO Days 1, 2, 4, 5, 8, 9, 11, 12

DARA SC-VRd
DARA: 1,800 mg SC QW Cycles 1-2, 
            Q3W Cycles 3-8
VRd: schedule as above

21-day cycles
8 cycles of bortezomib treatment  

DARA SC, daratumumab and recombinant human hyaluronidase for subcutaneous injection; ECOG PS, Eastern Cooperative Oncology Group performance status; V, bortezomib; SC, subcutaneous; R, lenalidomide; PO, oral; 
d, dexamethasone; DARA, daratumumab; QW, weekly; Q3W, every 3 weeks; Q4W, every 4 weeks; CR, complete response. 
ClinicalTrials.gov Identifier: NCT03652064. Accessed August 26, 2024.
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CEPHEUS: Baseline Demographic and Clinical 
Characteristics (ITT Population)

5

D-VRd
 (n = 197)

VRd
(n = 198)

Age 
Median (range), years 70.0 (42-79) 70.0 (31-80)
Category, n (%)

<65 years 36 (18.3) 35 (17.7)
65 to <70 years 52 (26.4) 53 (26.8)
≥70 years 109 (55.3) 110 (55.6)

Male, n (%) 87 (44.2) 111 (56.1)
ECOG PS score, n (%)a

0 71 (36.0) 84 (42.4)
1 103 (52.3) 100 (50.5)
2 23 (11.7) 14 (7.1)

Frailty score, n (%)b 
0 (fit) 124 (62.9) 132 (66.7)
1 (intermediate fitness) 73 (37.1) 66 (33.3)

Transplant deferred, n (%) 53 (26.9) 53 (26.8)
Transplant ineligible, n (%) 144 (73.1) 145 (73.2)

Treatment arms were well balanced 
ITT, intent-to-treat; FLC, free light chain; ISS, International Staging System. 
aECOG PS is scored on a scale from 0 to 5, with 0 indicating no symptoms and higher scores indicating increasing disability. bTotal additive frailty is scored on a scale of 0 to 5 based on age, comorbidities, and cognitive and 
physical conditions, with 0 indicating fit, 1 indicating intermediate fitness, and ≥2 indicating frail, per the Myeloma Geriatric Assessment score (http://www.myelomafrailtyscorecalculator.net/). cBased on the combination of serum 
β2-microglobulin and albumin levels. Higher stages indicate more advanced disease. dBased on fluorescence in situ hybridization; high risk was defined as the presence of del(17p), t(4;14), and/or t(14;16). eIndeterminate 
includes patients with missing or unevaluable samples.  

D-VRd
(n = 197)

VRd
(n = 198)

Type of myeloma by immunofixation or serum FLC assay, n (%)
IgG 130 (66.0) 114 (57.6)
IgA 38 (19.3) 52 (26.3)
IgD 2 (1.0) 3 (1.5)
Light chain 22 (11.2) 25 (12.6)
Biclonal 5 (2.5) 3 (1.5)
Unknown 0 1 (0.5)

Extramedullary plasmacytomas, n (%) 11 (5.6) 13 (6.6)
ISS disease stage, n (%)c

I 68 (34.5) 68 (34.3)
II 73 (37.1) 75 (37.9)
III 56 (28.4) 55 (27.8)

Cytogenetic risk profile, n (%)d

Standard risk 149 (75.6) 149 (75.3)
High risk 25 (12.7) 27 (13.6)
Indeterminatee 23 (11.7) 22 (11.1)
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CEPHEUS: Patient Disposition (ITT Population)

6

TEAE, treatment-emergent adverse event.
aPercentages are based on the number of patients treated. bTreatment discontinuations due to death are different than grade 5 TEAEs. c“Other” included patients who refused further treatment, physician decision, and patients 
who received concurrent treatment for multiple myeloma prior to disease progression. 

D-VRd VRd 
Randomized patients (ITT) 197 198

Number of patients treated 197 195

Median treatment duration, months 56.3 34.3

Patients who discontinued study treatment,a n (%) 95 (48.2) 128 (65.6)

Reason for treatment discontinuation,a n (%)

Progressive disease 27 (13.7) 51 (26.2)

Adverse events 16 (8.1) 32 (16.4)

Deathb 34 (17.3) 24 (12.3)

Death due to COVID-19 12 (6.1) 6 (3.1)

Otherc 18 (9.1) 21 (10.8) 

Median follow-up: 58.7 months 
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Overall MRD-negativity rate (10–5) ≥CR rate

7

CEPHEUS: Primary Endpoint of Overall MRD-negativity 
Ratea (10–5; ITT Population)
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Daratumumab significantly increased overall MRD-negativity rate and 
overall ≥CR rate by approximately 20% 
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OR, 2.73 (95% CI, 1.71-4.34); 
P <0.0001

≥CR: 
81.2%

≥CR: 
61.6%

OR, odds ratio; CI, confidence interval; sCR, stringent complete response; VGPR, very good partial response; PR, partial response.
aMRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity (10–5) and ≥CR. 

sCR   CR   VGPR   PR

sCR   CR   VGPR   PR
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Primary endpoint 
Overall MRD-negativity rate (10‒5) 

8

CEPHEUS: Overall and Sustained MRD-negativity Ratesa 
(ITT Population)
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OR, 2.37 (95% CI, 1.58-3.55); 
P <0.0001

Δ22%

aMRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity (10–5) and ≥CR. 
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Primary endpoint 
Overall MRD-negativity rate (10‒5) Overall MRD-negativity rate (10‒6) 

9

CEPHEUS: Overall and Sustained MRD-negativity Ratesa 
(ITT Population)
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OR, 2.37 (95% CI, 1.58-3.55); 
P <0.0001

OR, 2.24 (95% CI, 1.48-3.40); 
P = 0.0001

Δ22% Δ19%

aMRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity (10–5) and ≥CR. 
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Overall MRD-negativity rate (10‒6) 

10

CEPHEUS: Overall and Sustained MRD-negativity Ratesa 
(ITT Population)
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OR, 2.37 (95% CI, 1.58-3.55); 
P <0.0001

OR, 2.24 (95% CI, 1.48-3.40); 
P = 0.0001

OR, 2.63 (95% CI, 1.73-4.00); 
P <0.0001

Δ22% Δ19% Δ22%

aMRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity (10–5) and ≥CR. 

Daratumumab led to deeper MRD responses at 10‒6 and a higher 
sustained MRD-negativity rate

Primary endpoint 
Overall MRD-negativity rate (10‒5) 

This
 m

ate
ria

l is
 di

str
ibu

ted
 fo

r s
cie

nti
fic

 pu
rpo

se
s o

n J
an

ss
en

 Scie
nc

e, 
an

d i
s n

ot 
for

 pr
om

oti
on

al 
us

e



Add QR 
code here on 
slide master
0.75” x 0.75“

Presented by SZ Usmani at the 21st International Myeloma Society (IMS) Annual Meeting; September 25-28, 2024; Rio de Janeiro, Brazil

CEPHEUS: PFS (ITT Population)

11

Daratumumab significantly improved PFS, with a 43% reduction in the risk 
of disease progression or death 
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68.1%

Median follow-up: 58.7 months 
54-month PFS

Median:
not reached

Median:
52.6 months 

No. at risk
D-VRd 197 180 170 160 149 140 136 132 122 115 33 0

VRd 198 174 157 143 131 123 105 98 88 81 21 0

D-VRd

VRd

HR, 0.57; 95% CI, 0.41-0.79; P = 0.0005

HR, hazard ratio.

49.5%
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CEPHEUS: PFS in Prespecified Subgroups 
(ITT Population)

12

Subgroup

Disease progression or death, 
n/N

Median PFS, 
months

HR (95% CI)D-VRd VRd D-VRd VRd
Sex

Male 24/87 53/111 NE 49.2 0.46 (0.29-0.75)
Female 39/110 38/87 NE NE 0.73 (0.47-1.15)

Age
<70 years 30/88 38/88 NE NE 0.72 (0.44-1.16)
≥70 years 33/109 53/110 NE 49.4 0.50 (0.33-0.78)

Region
Europe 37/120 54/116 NE 51.1 0.54 (0.36-0.82)
North America 10/37 13/31 NE 50.2 0.51 (0.22-1.17)
Other 16/40 24/51 NE NE 0.87 (0.46-1.64)

Weight
≤65 kg 17/58 24/63 NE NE 0.62 (0.34-1.16) 
>65-85 kg 34/101 40/88 NE 51.1 0.65 (0.41-1.02)
>85 kg 12/38 27/47 NE 41.9 0.46 (0.23-0.91)

ISS disease stage
I 21/68 28/68 NE 60.6 0.66 (0.37-1.16)
II 18/73 37/75 NE 45.6 0.36 (0.21-0.64)
III 24/56 26/55 NE 49.2 0.84 (0.48-1.46)

Cytogenetic risk
High risk 13/25 17/27 39.8 31.7 0.88 (0.42-1.84)
Standard risk 43/149 60/149 NE 60.6 0.61 (0.41-0.91)

ECOG PS score
0 16/71 30/84 NE NE 0.53 (0.29-0.97)
≥1 47/126 61/114 NE 43.8 0.59 (0.40-0.86)

Daratumumab benefit was generally consistent across prespecified subgroups 
D-VRd better VRd better

0.1 1 10

NE, not estimable.
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13

CEPHEUS: OS

OS trended favorably for the daratumumab arm and further improved when 
censoring for death due to COVID-19
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Censoring for death due to COVID-19

HR, 0.69; 95% CI, 0.45-1.05 

D-VRd

VRd

No. at risk
D-VRd 197 187 175 168 158 150 147 142 136 132 44 0

VRd 198 185 176 166 160 153 144 139 132 124 34 0

OS (ITT population)
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CEPHEUS: Safetya 

14
aThe safety population included patients who received ≥1 dose of study treatment. bDeaths on or within 30 days of treatment. cIncludes COVID-19 and COVID-19 pneumonia. 

D-VRd
(n = 197)

VRd
(n = 195)

Median (range) treatment duration, months 56.3 (0.1-64.6) 34.3 (0.5-63.8)

Any grade 3 or 4 TEAE, n (%) 182 (92.4) 167 (85.6)

TEAE leading to discontinuation of all study drugs, n (%) 15 (7.6) 31 (15.9)

Grade 5 non–COVID-19 TEAE,b n (%) 21 (10.7) 15 (7.7)

Grade 5 COVID-19 TEAE,b,c n (%) 12 (6.1) 6 (3.1)

Exposure-adjusted grade 5 TEAE rate, patient-months 0.39/100 0.31/100 

• Comparable rate of grade 5 TEAEs, adjusting for a ~2-year difference in treatment duration
• The impact of COVID-19 on grade 5 TEAEs was greatest at the peak of the global pandemic
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CEPHEUS: Safetya 

15
aThe safety population included patients who received ≥1 dose of study treatment. 

TEAE, n (%)
D-VRd (n = 197) VRd (n = 195)

Any grade Grade 3 or 4 Any grade Grade 3 or 4
HEMATOLOGIC 
Blood and lymphatic system disorders 163 (82.7) 126 (64.0) 126 (64.6) 98 (50.3)

Neutropenia 110 (55.8) 87 (44.2) 76 (39.0) 58 (29.7)
Thrombocytopenia 92 (46.7) 56 (28.4) 66 (33.8) 39 (20.0)
Anemia 73 (37.1) 26 (13.2) 62 (31.8) 23 (11.8)

NONHEMATOLOGIC
Gastrointestinal disorder 157 (79.7) 41 (20.8) 159 (81.5) 40 (20.5)

Diarrhea 112 (56.9) 24 (12.2) 115 (59.0) 18 (9.2)
Constipation 75 (38.1) 4 (2.0) 82 (42.1) 5 (2.6)

General disorders and administration-site conditions 159 (80.7) 40 (20.3) 147 (75.4) 28 (14.4)
Peripheral edema 83 (42.1) 4 (2.0) 76 (39.0) 1 (0.5)
Fatigue 63 (32.0) 18 (9.1) 60 (30.8) 16 (8.2)

Psychiatric disorders 91 (46.2) 10 (5.1) 96 (49.2) 10 (5.1)
Insomnia 63 (32.0) 4 (2.0) 63 (32.3) 2 (1.0)

Infections 181 (91.9) 79 (40.1) 167 (85.6) 62 (31.8)
Upper respiratory tract infection 78 (39.6) 1 (0.5) 64 (32.8) 1 (0.5)
COVID-19 75 (38.1) 22 (11.2) 48 (24.6) 9 (4.6)

Second primary malignancies 15 (7.6) – 18 (9.2) –
Any grade Grade 2 Grade 3 or 4 Any grade Grade 2 Grade 3 or 4

Peripheral sensory neuropathy 110 (55.8) 60 (30.5) 16 (8.1) 119 (61.0) 70 (35.9) 16 (8.2)

Safety data was consistent with the established safety profile of each individual drug
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CEPHEUS: Quality of Life by EORTC QLQ-C30 

16

EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire–Core 30.
Quality of life was assessed using the EORTC QLQ-C30.

Quality of life improved in both arms over time 
with no detriment due to daratumumab 

55

60

65

70

Baseline Cycle 3
Day 1

Cycle 6
Day 1

Cycle 9
Day 1

Cycle 12
Day 1

Cycle 15
Day 1

Cycle 18
Day 1

Cycle 21
Day 1

Cycle 24
Day 1

M
ea

n 
(±

SE
) E

O
R

TC
 Q

LQ
-C

30
 

gl
ob

al
 h

ea
lth

 s
ta

tu
s 

sc
or

e 

Visit
No. of patients

D-VRd 174 185 173 166 154 144 141 140 137
VRd 174 179 175 158 141 128 119 116 106
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CEPHEUS: Conclusions

• CEPHEUS is the first phase 3 daratumumab trial with a primary endpoint of MRD negativity
• Adding daratumumab to VRd significantly improved depth and duration of response

– Primary endpoint of overall MRD negativity (10–5): 60.9% vs 39.4%
– Overall MRD-negativity (10–6): 46.2% vs 27.3%
– Sustained MRD-negativity (10–5): 48.7% vs 26.3%

• Risk of disease progression or death was 43% lower for D-VRd, HR: 0.57
• OS trended favorably for D-VRd, improving further when censored for COVID-19 deaths, HR: 0.69
• D-VRd quadruplet has the potential to improve clinical outcomes for TIE or transplant-deferred 

patients with NDMM who can tolerate bortezomib

17

CEPHEUS complements MAIA (D-Rd), supporting a daratumumab-based quadruplet or 
triplet standard-of-care option across TIE patients and those deferring transplant
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