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Collaborators 

The following principal investigators participated in the PERSEUS study: 

Australia: Edwin Lee, Peter Mollee, Hang Quach, Andrew Spencer, Thomas Day, Craig 

Wallington-Gates, P. Joy Ho; Belgium: Michel Delforge, Ka Lung Wu, Vincent Maertens; 

Czech Republic: Ludek Pour, Roman Hajek; Denmark: Niels Abildgaard, Ulf Christian 

Frølund, Niels Emil Hermansen, Henrik Gregersen, Annette Vangsted, Anja Klostergaard, 

Carsten Helleberg, Thomas Aagaard; France: Bertrand Arnulf, Karim Belhadj-Merzoug, Lotfi 

Benboubker, Jean-Richard Eveillard, Jean Fontan, Lionel Karlin, Xavier Leleu, Margaret Macro, 

Jean-Pierre Marolleau, Véronique Morel-Malek, Anne-Marie Stoppa, Laure Vincent, Frédérique 

Kuhnowski, Philippe Moreau, Cyrille Hulin, Aurore Perrot, Michel Attal, Mohamad Mohty, 

Cecile Fohrer-Sonntäg, Martine Escoffre-Barbe, Frederique Orsini-Piocelle, Salomon Manier, 

Pascal Lenain, Arnaud Jaccard; Germany: Leo Rasche, Stefan Knop, Florian Bassermann, 

Monika Engelhardt; Greece: Sosana Delimpasi, Meletios A. Dimopoulos, Eirini Katodritou, 

Anargyros Symeonidis; Italy: Delia Rota Scalabrini, Massimo Aglietta, Stelvio Ballanti, 

Francesca Gay, Mario Boccadoro, Elisabetta Antonioli, Alberto Bosi, Antonietta Pia Falcone, 

Nicola Cascavilla, Michele Cavo, Silvia Mangiacavalli, Francesco Di Raimondo, Gloria 

Margiotta-Casaluci, Lorenzo De Paoli, Roberto Massimo Lemoli, Anna Marina Liberati, 

Massimo Offidani, Salvatore Palmieri, Francesca Patriarca, Angelo Belotti, Pellegrino Musto, 

Giorgina Specchia, Rita Rizzi, Giulia Benevolo, Maurizio Martelli, Roberto Foà, Sonia Ronconi, 

Iolanda Donatella Vincelli, Roberto Ria, Federico Monaco, Norbert Pescosta, Mariella Grasso, 

Giuseppe Pietrantuono, Ombretta Annibali, Anna Maria Cafro; The Netherlands: Marc Durian, 

Simo Brada, Henk Roerdink, Mark-David Levin, Monique Minnema, Annemiek Broijl, Pieter 

Sonneveld, Wilfried Roeloffzen, Peter von dem Borne, Paula Ypma, Niels W.C.J. van de Donk, 



4 
 

Rinske Boersma; Norway: Fredrik Schjesvold; Poland: Tadeusz Robak, Magdalena Dutka; 

Spain: Maria Jesus Blanchard Rodriguez, Luis Felipe Casado Montero, Felipe De Arriba de la 

Fuente, Cristina Encinas Rodriguez, Mercedes Gironella Mesa, Yolanda Gonzalez Montes, 

Maria Victoria Mateos Manteca, Albert Oriol Rocafiguera, Luis Palomera Bernal, Paula 

Rodriguez-Otero, Laura Rosiñol, Anna Sureda Balari, Joaquin Martinez Lopez, Juan Lahuerta 

Palacios, Mario Arnao Herraiz, Valentín Cabañas Perianes, Jose Maria Arguiñano Perez, Maria 

Esther Gonzalez Garcia, Ángel Ramírez Payer, Enrique Ocio; Switzerland: Tobias Silzle, 

Carmen De Ramon Ortiz, Sarah Morin, Erika Lerch; Turkey: Meral Beksac, Sevgi Besisik, 

Vahap Okan, Mustafa Pehlivan, Güray Saydam, Ali Unal 
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Study Sites 

The following study sites enrolled at least one patient in the PERSEUS study: 

Australia: Canberra Hospital, Princess Alexandra Hospital – Department of Haematology, St. 

Vincent’s Hospital Melbourne, Alfred Health, Flinders Medical Centre – Hemat/Transfusion 

Med, Royal Prince Alfred Hospital; Belgium: UZ Leuven Gasthuisberg, ZNA Stuivenberg, 

Imeldaziekenhuis; Czech Republic: Fakultni nemocnice Brno, Fakultni nemocnice Ostrava; 

Denmark: Odense Universitetshospital, Zealand University Hospital, Aalborg Sygehus Syd, 

Rigshospitalet, Aarhus Universitetshospital, Herlev Hospital; France: Hopital Saint Louis – 

Hematology/Oncology, CHU Henri Mondor, CHRU Hôpital Bretonneau, ICH Hopital A. 

Morvan, CHRU de Besancon, CHU de Lyon Sud, CHU de Poitiers, Centre Hospitalier 

Universitaire (CHU) de Caen, CHRU Hopital Sud, La Pitié, Institut Paoli Calmettes, CHU de 

Montpellier – Hopital Saint-Eloi, Institut Curie, CHU de Nantes hôtel-Dieu, CHU Bordeaux, 

Institut Universitaire du cancer de Toulouse-Oncopole, Hopitaux Universitaires Est Parisien 

Hopital Saint Antoine, CHRU Strasbourg, CHRU Hopital de Pontchaillou, CH Annecy 

Genevois, CHRU de Lille – Hopital Claude Huriez, Centre Henri Becquerel – Hematology, CHU 

de Limoges, Hopital Dupuytren, Hôpital René Huguenin; Germany: Universitätsklinikum 

Würzburg Med. Klinik U. Poliklinik Ii, Klinikum rechts der Isar der TU Munchen, 

Universitatsklinikum Freiburg; Greece: University of Athens - Evaggelismos Hospital 

(Evangelismos Hospital), Alexandra General Hospital of Athens, Anticancer Hospital of 

Thessaloniki ‘Theageneio’, University General Hospital of Rio Patras; Italy: Divisione di 

Oncologia - Istituto per la ricerca e cura del cancro, Azienda Ospedaliera di Perugia Ospedale 

S.Maria della Misericordia, AOU Citta della Salute e della Scienza di Torino, Azienda 

Ospedaliera Universitaria Careggi, IRCCS Ospedale Casa Sollievo della Sofferenza, Azienda 
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Ospedaliera Policlinico S. Orsola-Malpighi, Fondazione IRCCS Policlinico San Matteo, AOU 

Policlinico - Ospedale Ferrarotto, Ospedale Maggiore della Carità, Azienda Ospedaliera 

Universitaria San Martino di Genova, Azienda Ospedaliera ‘Santa Maria’, A.O. Universitaria 

Ospedali Riuniti di Ancona, Azienda Ospedaliera ‘A. Cardarelli’, Azienda Ospedaliero 

Universitaria S.Maria Della Misericordia, Azienda Ospedaliera Spedali Civili di Brescia, U.O. 

Ematologia con Trapianto- AOU Policlinico di Bari, A.O.Citta della Salute e della Scienza di 

Torino, Università Degli Studi ‘La Sapienza’, Istituto Scientifico Romagnolo per lo Studio e la 

Cura dei Tumori, Azienda Ospedaliera Bianchi Melacrino Morelli, AOU Consoziale Policlinico 

di Bari, Az. Osp. ‘SS. Antonio e Biagio’, Az. Sanitaria di Bolzano - Ospedale Lorenz Böhler - 

Hemat/Transfusion Med, S.C. Ematologia Azienda Ospedaliera S. Croce e Carle, IRCCS CROB, 

Policlinico Universitario Campus Biomedico, ASST Grande Ospedale Metropolitano Niguarda; 

The Netherlands: Elisabeth-TweeSteden Ziekenhuis, Albert Schweitzer zkh, UMCU, Erasmus 

MC, UMCG, LUMC, Haga ziekenhuis, Vrije Universiteit Medisch Centrum, Amphia 

Ziekenhuis; Norway: Oslo University Hospital; Poland: Klinika Hematologii AM w Lodzi, 

Uniwersyteckie Centrum Kliniczne; Spain: Hospital Universitario Ramón y Cajal, Hospital 

Virgen de la Salud, Hospital General Universitario Morales Meseguer, Hospital General 

Universitario Gregorio Marañón, Hospital Universitari Vall D Hebron, Hospital Universitari de 

Girona Dr. Josep Trueta, Hospital Universitario de Salamanca, Institut Catala d'Oncologia, 

Hospital Clinico Universitario Lozano Blesa, Clínica Universidad de Navarra Pamplona, 

Hospital Clinic De Barcelona, Institut Català d’Oncologia – L’Hospitalet, Hospital Universitario 

12 de Octubre, Hospital Universitario Y Politécnico La Fe, Hospital Universitario Virgen de la 

Arrixaca, C.H. de Navarra, Hospital de Cabueñes, Hospital Universitario Central de Asturias, 

Hospital Universitario Marqués de Valdecilla, Clinica Universidad de Navarra Madrid; 
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Switzerland: Kantonsspital St.Gallen, Hopitaux Universitaires de Geneve, IOSI, Ospedale 

Regionale; Turkey: Ankara Universitesi Tip Fakultesi, Istanbul University Hospital, Gaziantep 

University Medical Faculty, Ege University Medical Faculty Dept. of Hematology, Erciyes Univ 

MKD Hospital   
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Additional Methods 

Patients 

Eligible patients had newly diagnosed, documented multiple myeloma1 and were eligible for 

high-dose therapy and autologous stem cell transplant (ASCT). Patients were 18 to 70 years of 

age and had an Eastern Cooperative Oncology Group performance status of 0 to 2, an absolute 

neutrophil count of 1.0×109 or more per liter, a hemoglobin level of 7.5 g or more per deciliter, a 

platelet count of 75×109 or more per liter (if ≤50% of bone marrow nucleated cells were plasma 

cells; otherwise, a platelet count ≥50×109 per liter), a calculated creatinine clearance of 30 mL or 

more per minute, a corrected serum calcium level of 13.5 mg or less per deciliter (≤3.4 mmol per 

liter), aspartate and alanine aminotransferase levels 2.5 or fewer times the upper limit of normal, 

and a total bilirubin level 1.5 or fewer times the upper limit of normal. Excluded were patients 

with prior systemic therapy or stem cell transplant for any plasma cell dyscrasia, grade 2 or 

higher peripheral neuropathy or neuropathic pain (per National Cancer Institute Common 

Terminology Criteria for Adverse Events [NCI CTCAE], Version 5), prior or concurrent 

invasive malignancy within 5 years of randomization, radiation therapy for treatment of 

plasmacytoma within 14 days of randomization, plasmapheresis within 28 days of 

randomization, clinical signs of meningeal involvement of multiple myeloma, pulmonary disease 

(patients <65 years of age with chronic obstructive pulmonary disease with a forced expiratory 

volume in 1 second [FEV1] <50% of predicted normal; patients ≥65 years of age with a FEV1 

<50% or diffusing capacity of the lungs for carbon monoxide [DLCO] <50%), or moderate or 

severe persistent asthma within the past 2 years or currently uncontrolled asthma. 

 

Pre- and Post-injection Medications 
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To decrease the risk of infusion-related reactions, all patients in the group who received 

daratumumab combined with bortezomib, lenalidomide, and dexamethasone (D-VRd) therapy 

also received intravenous or oral acetaminophen (650-1000 mg), an antihistamine (intravenous 

or oral diphenhydramine 25-50 mg or equivalent), and oral montelukast (10 mg, recommended 

on cycle 1 day 1) up to 3 hours prior to daratumumab injection.  

 

Patients with mild asthma or chronic obstructive pulmonary disease who have a FEV1 of <80% 

could receive post-infusion medications, including an antihistamine, a leukotriene inhibitor 

(montelukast or equivalent), a short-acting β2 adrenergic receptor agonist (such as salbutamol), 

and control medications for lung disease (eg, inhaled corticosteroids ± long-acting β2 adrenergic 

receptor agonists for patients with asthma or long-acting bronchodilators [such as tiotropium or 

salmeterol] ± inhaled corticosteroids for patients with chronic obstructive pulmonary disease). 

 

Endpoints and Assessments 

The primary endpoint was progression-free survival. Key secondary endpoints included overall 

complete response or better rate, overall minimal residual disease (MRD)–negativity rate, and 

overall survival. Other secondary endpoints included overall response rate, very good partial 

response or better rate, stringent complete response rate, and duration of MRD negativity. 

 

Progression-free survival was defined as the time from the date of randomization to the date of 

first disease progression according to the International Myeloma Working Group response 

criteria2 or death due to any cause, whichever occurred earlier.  
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Overall complete response or better rate was defined as the percentage of patients in the 

intention-to-treat population who achieved complete response or stringent complete response 

status at any time during the study per the International Myeloma Working Group criteria.2 In 

addition, the specific response must have been achieved prior to the start of subsequent therapies.  

 

Overall MRD-negativity rate was defined as the proportion of patients in the intention-to-treat 

population who achieved both MRD negativity (at or below a sensitivity threshold of 10–5) by 

bone marrow aspirate and a complete response or better at any time after the date of 

randomization during the study (and prior to disease progression, receipt of subsequent therapy, 

or both). Patients whose tested samples were found to be MRD positive or ambiguous and 

patients who were not tested were considered as not achieving MRD negativity. 

 

Overall survival was measured from the date of randomization to the date of death due to any 

cause. Patients who were lost to follow-up were censored at the time that they were lost to 

follow-up. Patients who died after consent withdrawal were considered as having an overall 

survival event. Patients who were still alive at the clinical cutoff date for the analysis were 

censored at the last known date that they were alive; this date was determined by the maximum 

collection/assessment date from among selected data domains within the clinical database. 

 

Overall rates of overall response, very good partial response or better, and stringent complete 

response were defined as the percentage of patients in the intention-to-treat population who 

achieved partial response or better status, very good partial response or better status, and 

stringent complete response status, respectively, at any time during the study per International 
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Myeloma Working Group criteria.2 In addition, the specific response must have been achieved 

prior to the start of subsequent therapies. 

 

Duration of MRD negativity was defined as the time from the date of first documentation of 

MRD negativity to the date of first documentation of confirmed disease progression, death due to 

disease progression, or loss of MRD negativity (at 10–4 or higher), whichever occurred first, for 

patients who achieved MRD negativity in the study. Patients without disease progression or loss 

of MRD-negative status were censored at the last disease evaluation prior to subsequent therapy 

or the date of last MRD negativity, whichever was later. Sustained MRD negativity lasting at 

least 12 months was defined as two consecutive MRD-negative results (10–5) at least 12 months 

apart, without any MRD-positive results in between. 

 

Disease assessments were performed on day 1 of each cycle in cycles 1 through 6, prior to 

ASCT, every 4 weeks for the first year of maintenance, and every 8 weeks thereafter until 

disease progression. MRD was evaluated post consolidation in patients with very good partial 

response or better; at the time of suspected complete response/stringent complete response; and 

for patients who achieved complete response/stringent complete response and remained on study, 

at 12, 18, 24, 30, and 36 months after cycle 1 day 1 and yearly thereafter. 

 

Statistical Analysis 

The study design includes two interim analyses and a final analysis for progression-free survival. 

The first interim analysis was to be performed when approximately 143 progression-free survival 

events had occurred (corresponding to 50% of the total planned progression-free survival 
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events); the second interim analysis for progression-free survival will be performed when 

approximately 185 progression-free survival events have occurred (corresponding to 65% of the 

total planned progression-free survival events). If the superiority of D-VRd over VRd alone with 

respect to progression-free survival could be established at the first or second interim analysis, 

the interim progression-free survival analysis was to serve as the primary progression-free 

survival analysis, which otherwise was to occur when approximately 285 progression-free 

survival events had been observed. 

 

A hierarchical testing procedure proposed by Tang and Geller (1999)3 was used to control 

overall family-wise type I error for the primary and key secondary endpoints.  

 

The primary endpoint of progression-free survival was tested at the 0.05 significance level 

(overall); the exact significance level (0.0126) at this interim analysis was determined by the 

observed number of events (n = 153) per the Hwang-Shih-DeCani alpha spending function,4 with 

a gamma parameter = –2.5. If the primary endpoint of progression-free survival was statistically 

significant, the key secondary endpoints (overall complete response or better rate, overall MRD-

negativity rate, and overall survival) were/will be sequentially tested, each with an overall two-

sided alpha of 0.05. The overall family-wise type I error rate across the testing of all four 

hypotheses, over both (interim and final) analyses, was strongly controlled to 5% (two-sided). 
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Figure S1. Trial Design.  

 

VRd denotes bortezomib/lenalidomide/dexamethasone. D-VRd denotes subcutaneous 

daratumumab plus bortezomib/lenalidomide/dexamethasone. R denotes lenalidomide. PD 

denotes progressive disease. D-R denotes daratumumab and lenalidomide. MRD denotes 

minimal residual disease. DARA denotes daratumumab. PFS2 denotes progression-free survival 

on next line of therapy. 

*Restart therapy upon relapse from complete response or loss of MRD status. 
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Figure S2. CONSORT Patient Flow Diagram. 
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D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. VRd 

denotes bortezomib/lenalidomide/dexamethasone. COVID-19 denotes coronavirus disease 2019. 

MRD denotes minimal residual disease.  

*Patients who received cycles 5 and 6 consecutive to induction therapy due to the COVID-19 

pandemic. 

†After at least 24 months of maintenance therapy, daratumumab was discontinued in patients 

who achieved complete response or better and sustained MRD negativity (at or below a 

sensitivity threshold of 10–5) for 12 months; patients continued lenalidomide maintenance 

therapy until disease progression or unacceptable toxicity.  

  



16 
 

Figure S3. Prespecified Subgroup Analysis of Overall Complete Response or Better Rate. 

Shown are the results of an analysis of overall complete response or better rate in prespecified 

subgroups in the intention-to-treat population. The International Staging System consists of three 

stages, with higher stages indicating more severe disease: stage I, serum β2-microglobulin level 

less than 3.5 mg per liter (300 nmol per liter) and albumin level 3.5 g or more per deciliter; stage 

II, neither stage I or III; and stage III, serum β2-microglobulin level 5.5 mg or more per liter 

(≥470 nmol per liter). The subgroup analysis for type of MM was performed on data from 

patients who had measurable disease in serum. Cytogenetic risk was assessed by fluorescence in 

situ hybridization. High risk was defined as the presence of del(17p), t(4;14), and/or t(14;16). 
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ISS denotes International Staging System. MM denotes multiple myeloma. ECOG denotes 

Eastern Cooperative Oncology Group. VRd denotes bortezomib/lenalidomide/dexamethasone. 

D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. CI 

denotes confidence interval. NE denotes could not be estimated. 

*The widths of CIs have not been adjusted for multiplicity and cannot be used to infer treatment 

effects. 
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Figure S4. Prespecified Subgroup Analysis of Overall MRD-negativity Rate. 

Shown are the results of an analysis of overall MRD-negativity rate in prespecified subgroups in 

the intention-to-treat population. Overall MRD-negativity rate was defined as the proportion of 

patients who achieved both MRD negativity (at or below a sensitivity threshold of 10–5) and a 

complete response or better at any time during the study after randomization. The International 

Staging System consists of three stages, with higher stages indicating more severe disease: stage 

I, serum β2-microglobulin level less than 3.5 mg per liter (300 nmol per liter) and albumin level 

3.5 g or more per deciliter; stage II, neither stage I or III; and stage III, serum β2-microglobulin 

level 5.5 mg or more per liter (≥470 nmol per liter). The subgroup analysis for type of multiple 

myeloma was performed on data from patients who had measurable disease in serum. 

Cytogenetic risk was assessed by fluorescence in situ hybridization. High risk was defined as the 

presence of del(17p), t(4;14), and/or t(14;16). 
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MRD denotes minimal residual disease. ISS denotes International Staging System. MM denotes 

multiple myeloma. ECOG denotes Eastern Cooperative Oncology Group. VRd denotes 

bortezomib/lenalidomide/dexamethasone. D-VRd denotes subcutaneous daratumumab plus 

bortezomib/lenalidomide/dexamethasone. CI denotes confidence interval.  

*The widths of CIs have not been adjusted for multiplicity and cannot be used to infer treatment 

effects. 
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Figure S5. Overall Survival. 

Shown are the results of the Kaplan–Meier estimates of overall survival among patients in the 

intention-to-treat population. 

 

D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. VRd 

denotes bortezomib/lenalidomide/dexamethasone. 
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Table S1. Representativeness of Study Participants. 

Category Example 

Disease, problem, or condition under 

investigation 

Transplant-eligible newly diagnosed multiple 

myeloma 

Special considerations related to  

Sex and gender Multiple myeloma affects men more than 

women (3:2 ratio).5,6 

Age Multiple myeloma prevalence increases with 

age. The median age of patients at diagnosis 

is approximately 66 to 70 years of age; 37% 

of patients are younger than 65 years of age.7 

Race or ethnic group Black patients have a higher incidence of 

multiple myeloma compared to other 

ethnicities (more than double the rate in 

White patients).8 

Geography Multiple myeloma incidence and mortality 

appears highest in Western Europe, the 

United States, Canada, and Australasia.9 

Overall representativeness of the study The patients enrolled in the present study had 

the expected ratio of men to women.  

The median age was 60 years (range, 31-70), 

which aligns with the median age at diagnosis 

reported in the literature. 



22 
 

The proportion of Black patients enrolled in 

the study overall was relatively low (1.3%). 

The study was conducted in Europe and 

Australia, which are among the areas with the 

highest incidence of multiple myeloma. 
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Table S2. Duration of Treatment and Relative Dose Intensities* During Induction/Consolidation/Maintenance Treatment in 

the Safety Population.† 

 
D-VRd 

(N = 351) 

VRd 

(N = 347) 

Median (range) duration 

of treatment, months 
45.7 (0.5‒54.3) 42.2 (0.1‒53.9) 

Median (range) relative 

dose intensity, % 
Induction Consolidation Maintenance Induction Consolidation Maintenance 

Bortezomib 
(n = 351) 

98.0 (25.3‒104.8) 

(n = 243) 

97.8 (12.3‒114.2) 
NA 

(n = 347) 

97.8 (40.2‒110.4) 

(n = 236) 

98.2 (9.5‒106.0) 
NA 

Lenalidomide 
(n = 351) 

100 (28.6‒122.2) 

(n = 271) 

100 (29.5‒116.7) 

(n = 316) 

85.2 (8.5‒152.8) 

(n = 347) 

100 (36.7‒105.6) 

(n = 260) 

100 (23.3‒100.0) 

(n = 300) 

97.1 (39.7‒150.4) 

Dexamethasone 
(n = 351) 

100 (20.8‒183.3) 

(n = 263) 

100 (1.6‒100.0) 
NA 

(n = 347) 

100 (35.9‒121.9) 

(n = 250) 

100 (10.0‒125.0) 
NA 

 

Induction 

cycles 1-2 

(n = 351) 

Induction 

cycles 3-4  

(n = 343) 

Consolidation 

(n = 274) 

Maintenance 

(n = 322) 
 

Daratumumab 
100 (50.0‒

100.4) 

100 (25.0‒

100.0) 
100 (50.0‒100.0) 100 (67.6‒100.0) NA 

D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. NA denotes not applicable. VRd denotes 
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bortezomib/lenalidomide/dexamethasone.  

*Dose intensity was defined as the ratio of total administered dose to total planned dose. 

†The safety population included all patients who received at least one dose of study treatment. 
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Table S3. List of All Deaths on Study* in the Intention-to-Treat Population. 

Treatment Group Primary Cause Preferred 

Term/Description† 

VRd Progressive disease – 

VRd Adverse event Acute erythroid leukemia 

VRd Adverse event 
Pneumocystis jirovecii 

pneumonia 

VRd Progressive disease – 

VRd Other COVID-19 infection 

VRd Progressive disease – 

VRd Adverse event Sepsis 

VRd Other Multiorgan failure 

VRd Progressive disease – 

VRd Other COVID-19 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Adverse event Pneumonia 

VRd Adverse event Myocardial infarction 

VRd Adverse event Acute lymphocytic leukemia 

VRd Adverse event Myocardial infarction 

VRd Progressive disease – 

VRd Adverse event Septic shock 
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VRd Progressive disease – 

VRd Other Acute myeloid leukemia 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Adverse event Septic shock 

VRd Progressive disease – 

VRd Adverse event Influenzal pneumonia 

VRd Progressive disease – 

VRd Adverse event Sepsis 

VRd Adverse event Sepsis 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Progressive disease – 

VRd Other 
Death due to unknown cause 

on month October 2022 

VRd Adverse event Sudden death 

VRd Progressive disease – 

VRd Adverse event Acute pulmonary edema 

VRd Adverse event COVID-19 

VRd Progressive disease – 

VRd Adverse event Septic shock 
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VRd Adverse event 
Lower gastrointestinal 

hemorrhage 

VRd Adverse event Cardiac arrest 

VRd Adverse event Cardiac arrest 

D-VRd Progressive disease – 

D-VRd Adverse event Transplantation complication 

D-VRd Adverse event Pulmonary embolism 

D-VRd Adverse event Sepsis 

D-VRd Adverse event COVID-19 pneumonia 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Other 
Diffuse large B-cell 

lymphoma 

D-VRd Adverse event Myelodysplastic syndrome 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Adverse event 
Lower respiratory tract 

infection 

D-VRd Adverse event Septic shock 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Adverse event Acute myocardial infarction 
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D-VRd Adverse event Squamous cell carcinoma 

D-VRd Adverse event COVID-19 

D-VRd Adverse event Post-procedural sepsis 

D-VRd Progressive disease – 

D-VRd Other Pneumonia 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Progressive disease – 

D-VRd Other 

Fever and intensive care 

admission after second-line 

ASCT for multiple myeloma 

D-VRd Adverse event Death 

D-VRd Progressive disease – 

D-VRd Adverse event COVID-19 

D-VRd Adverse event Sepsis 

D-VRd Progressive disease – 

D-VRd Adverse event COVID-19 pneumonia 

VRd denotes bortezomib/lenalidomide/dexamethasone. D-VRd denotes subcutaneous 

daratumumab plus bortezomib/lenalidomide/dexamethasone. COVID-19 denotes coronavirus 

disease 2019. ASCT denotes autologous stem cell transplant. 

*Up until the clinical cutoff. 
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†As originally entered into the database by the investigator. 
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Table S4. Serious Adverse Events in the Safety Population.* 

 D-VRd 

(n = 351) 

VRd 

(n = 347) 

Total no. of patients with serious adverse event – no. (%) 200 (57.0) 171 (49.3) 

Serious adverse events occurring in ≥2% of patients in either 

treatment group – no. (%) 

  

Infections 123 (35.0) 95 (27.4) 

Pneumonia 40 (11.4) 21 (6.1) 

COVID-19 13 (3.7) 6 (1.7) 

COVID-19 pneumonia 11 (3.1) 5 (1.4) 

Lower respiratory tract infection 9 (2.6) 3 (0.9) 

Sepsis 7 (2.0) 9 (2.6) 

Upper respiratory tract infection 7 (2.0) 8 (2.3) 

Febrile neutropenia  16 (4.6) 16 (4.6) 

Pyrexia 13 (3.7) 16 (4.6) 

Pulmonary embolism 9 (2.6) 5 (1.4) 

Atrial fibrillation 9 (2.6) 2 (0.6) 

Diarrhea  7 (2.0) 9 (2.6) 

COVID-19 denotes coronavirus disease 2019. D-VRd denotes subcutaneous daratumumab plus 

bortezomib/lenalidomide/dexamethasone. VRd denotes bortezomib/lenalidomide/ 

dexamethasone.  

*The safety population included patients who received at least one dose of study treatment.  
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Table S5. Summary of Second Primary Malignancies in the Safety Population.* 

 D-VRd 

(n = 351) 

VRd 

(n = 347) 

Total 

(N = 698) 

Total no. of patients with new malignancy – no. (%) 37 (10.5) 25 (7.2) 62 (8.9) 

Cancer type/dictionary-derived term – no. (%)    

Cutaneous 20 (5.7) 8 (2.3) 28 (4.0) 

Basal cell carcinoma 8 (2.3) 1 (0.3) 9 (1.3) 

Squamous cell carcinoma 8 (2.3) 1 (0.3) 9 (1.3) 

Malignant melanoma 2 (0.6) 2 (0.6) 4 (0.6) 

Squamous cell carcinoma of skin 2 (0.6) 2 (0.6) 4 (0.6) 

Bowen’s disease 1 (0.3) 1 (0.3) 2 (0.3) 

Lentigo maligna 0 1 (0.3) 1 (0.1) 

Skin cancer 1 (0.3) 0 1 (0.1) 

Superficial spreading melanoma stage unspecified 1 (0.3) 0 1 (0.1) 

Hematologic  10 (2.8) 9 (2.6) 19 (2.7) 

Myelodysplastic syndrome 4 (1.1) 3 (0.9) 7 (1.0) 

Acute myeloid leukemia 3 (0.9) 3 (0.9) 6 (0.9) 

Acute lymphocytic leukemia 1 (0.3) 2 (0.6) 3 (0.4) 

Acute erythroid leukemia 0 1 (0.3) 1 (0.1) 

Angioimmunoblastic T-cell lymphoma 1 (0.3) 0 1 (0.1) 

Cutaneous T-cell lymphoma 1 (0.3) 0 1 (0.1) 

Diffuse large B-cell lymphoma 1 (0.3) 0 1 (0.1) 

Waldenstrom’s macroglobulinemia 0 1 (0.3) 1 (0.1) 
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Noncutaneous  9 (2.6) 8 (2.3) 17 (2.4) 

Prostate cancer 1 (0.3) 2 (0.6) 3 (0.4) 

Breast cancer 1 (0.3) 1 (0.3) 2 (0.3) 

Clear cell renal cell carcinoma 1 (0.3) 1 (0.3) 2 (0.3) 

Adenocarcinoma of colon 0 1 (0.3) 1 (0.1) 

Breast neoplasm 1 (0.3) 0 1 (0.1) 

Colon cancer 1 (0.3) 0 1 (0.1) 

Colorectal adenocarcinoma 1 (0.3) 0 1 (0.1) 

Gastrointestinal neoplasm 1 (0.3) 0 1 (0.1) 

Lung adenocarcinoma 0 1 (0.3) 1 (0.1) 

Myxofibrosarcoma 1 (0.3) 0 1 (0.1) 

Non‒small cell lung cancer stage I 0 1 (0.3) 1 (0.1) 

Ovarian cancer 0 1 (0.3) 1 (0.1) 

Phaeochromocytoma 0 1 (0.3) 1 (0.1) 

Rectal adenocarcinoma 1 (0.3) 0 1 (0.1) 

Renal neoplasm 0 1 (0.3) 1 (0.1) 

Transitional cell carcinoma 1 (0.3) 0 1 (0.1) 

D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. VRd 

denotes bortezomib/lenalidomide/dexamethasone.  

*The safety population included patients who received at least one dose of study treatment. 
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Table S6. Overview of Adverse Events by Age Subgroup in the Safety Population.* 

 D-VRd VRd 

 <50 y 

(n = 53) 

50‒<65 y 

(n = 205) 

≥65 y 

(n = 93) 

Total 

(n = 351) 

<50 y 

(n = 53) 

50‒<65 y 

(n = 207) 

≥65 y 

(n = 87) 

Total 

(n = 347) 

Treatment-emergent adverse event – 

no. (%) 

        

Any grade 52 (98.1) 204 (99.5) 93 (100.0) 349 (99.4) 52 (98.1) 205 (99.0) 87 (100.0) 344 (99.1) 

Grade 3 30 (56.6) 116 (56.6) 47 (50.5) 193 (55.0) 29 (54.7) 122 (58.9) 48 (55.2) 199 (57.3) 

Grade 4 15 (28.3) 64 (31.2) 38 (40.9) 117 (33.3) 11 (20.8) 46 (22.2) 26 (29.9) 83 (23.9) 

Treatment-emergent adverse event 

leading to treatment discontinuation 

– no. (%) 

2 (3.8) 17 (8.3) 12 (12.9) 31 (8.8) 6 (11.3) 33 (15.9) 35 (40.2) 74 (21.3) 

Treatment-emergent adverse event 

leading to death – no. (%) 

0 8 (3.9) 5 (5.4) 13 (3.7) 2 (3.8) 10 (4.8) 4 (4.6) 16 (4.6) 

D-VRd denotes subcutaneous daratumumab plus bortezomib/lenalidomide/dexamethasone. VRd denotes bortezomib/lenalidomide/ 

dexamethasone. 

*The safety population included patients who received at least one dose of study treatment. 
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