
Oriol, et al        ASH 2020        #3477

HORIZON (OP-106): Melflufen Plus Dexamethasone in 
Patients With Relapsed/Refractory Multiple Myeloma 
– Health-Related Quality of Life (HRQoL) Analysis 

Albert Oriol1; Paul G. Richardson2; María-Victoria Mateos3; Alessandra Larocca4; Joan Bladé5; Michele Cavo6; Paula Rodríguez-Otero7; 
Maxim Norkin8; Omar Nadeem2; John W. Hiemenz9; Hani Hassoun10; Cyrille Touzeau11-13; Adrián Alegre14; Agne Paner15; 
Christopher Maisel16; Amitabha Mazumder17; Anastasios Raptis18; Noemí Puig3; Peter Strang19; Anna Sandberg20; Christian Jacques20; 
Marcus Thuresson21; Marie Orre20; and Xavier Leleu22

1Institut Català d’Oncologia and Josep Carreras Research Institute, Hospital Germans Trias i Pujol, Badalona, Spain; 2Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA, USA; 3Hospital 
Clínico Universitario de Salamanca/IBSAL/CIC, Salamanca, Spain; 4Myeloma Unit, Division of Hematology, University of Torino, Azienda Ospedaliero – Universitaria Città della Salute e della Scienza, 
Torino, Italy; 5Hematology Department, IDIBAPS, Hospital Clinic, Barcelona, Spain; 6Seràgnoli Institute of Hematology, Bologna University School of Medicine, Bologna, Italy; 7Clínica Universidad de 
Navarra, Pamplona, Spain; 8Baptist MD Anderson Cancer Center, Jacksonville, FL, USA; 9Division of Hematology-Oncology, Department of Medicine, University of Florida, Gainesville, FL, USA; 
10Myeloma Service, Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 11Centre de Recherche en Cancérologie et Immunologie Nantes-Angers (CRCINA), Institut
National de la Santé et de la Recherche Médicale (INSERM), Centre National de la Recherche Scientifique (CNRS), Université d'Angers, Université de Nantes, Nantes, France; 12Site de Recherche Intégrée
sur le Cancer (SIRIC), Imaging and Longitudinal Investigations to Ameliorate Decision-making (ILIAD), Nantes, France; 13Service d'hématologie Clinique, Centre Hospitalier Universitaire, Place Alexis 
Ricordeau, Nantes, France; 14Hospital Universitario La Princesa and Hospital Universitario Quironsalud, Madrid, Spain; 15Rush University Medical Center, Chicago, IL, USA; 16Baylor Scott & White 
Charles A. Sammons Cancer Center, Dallas, TX, USA; 17The Oncology Institute of Hope and Innovation, Glendale, CA, USA; 18Division of Hematology-Oncology, Department of Medicine, University of 
Pittsburgh School of Medicine, Pittsburgh, PA , USA; 19Karolinska Institutet, Stockholm, Sweden; 20Oncopeptides AB, Stockholm, Sweden; 21Statisticon AB, Stockholm, Sweden; and 22CHU de Poitiers, 
Poitiers, France.

1



Oriol, et al        ASH 2020        #3477

HRQoL With Melflufen in RRMM
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Objective: To evaluate HRQoL in patients with RRMM 
throughout treatment with melflufen plus 
dexamethasone in the HORIZON study.

Melphalan flufenamide (melflufen) is an investigational first-in-class 
peptide-drug conjugate (PDC) that targets aminopeptidases and 
rapidly releases alkylating agents into tumor cells.1-5 

HRQoL, health-related quality of life; RRMM, relapsed/refractory multiple myeloma. 
1. Chauhan D, et al. Clin Cancer Res. 2013;19(11):3019-31. 2. Ray A, et al. Br J Haematol. 2016;174(3):397-409. 3. Wickström M, et al. Oncotarget. 2017;8(39):66641-55. 4. Wickström M, et al. Invest New Drugs. 2008;26(3):195-204. 5. 
Strese S, et al. Biochem Pharmacol. 2013;86(7):888-95. 6. Richardson et al. EHA 2020. Poster EP945. 7. Richardson P, et al. Blood. 2019;134[suppl1]:3487. 8. Richardson et al. ASH 2019. Poster #3487. 

Patients with late-stage RRMM, often older and having 
comorbidities, require efficacious and tolerable 
therapies to maintain HRQoL7; a previous baseline 
HRQoL analysis concluded that the HORIZON population 
is representative of RRMM populations, with a poor 
overall HRQoL relative to other populations with 
advanced cancers.8

In the pivotal, phase 2, HORIZON study, melflufen plus 
dexamethasone showed clinically meaningful efficacy 
and a manageable safety profile in patients with heavily 
pretreated and poor-risk RRMM.6
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Methods

3

aPatients aged ≥75 years received dexamethasone 20 mg. bDue to small sample size, analyses beyond cycle 6 were not included. cPatients refractory to or intolerant of ≥1 immunomodulatory agent, ≥1 proteasome inhibitor, and ≥1 
anti-CD38 monoclonal antibody. 
BL, baseline; C, cycle; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 V.3; EQ-5D-3L, EuroQOL 5 Dimension-3 Level; HRQoL, health-related quality of life; VAS, visual 
analog scale.
1. Osoba D, et al. J Clin Oncol. 1998;16:139-44. 

Study Design
• Eligible patients received melflufen 40 mg on day 1 of each 28-day cycle plus dexamethasone 40 mg/weeka until disease progression or 

unacceptable toxicity and must have had BL (predose C1) and at least 1 post-baseline HRQoL assessment 
• HRQoL was added as a secondary endpoint as an amendment to the HORIZON protocol, which allowed collection of data from a subset 

of pts using the EORTC QLQ-C30 V.3 and the EQ-5D-3L questionnaires
HRQoL Assessments/Questionnaires
• EORTC QLC-C30 evaluates functional domains and symptoms on a scale from 0-100 (higher functional scores = better function; higher 

symptom scores = more symptomatology/problems)
• The EQ-5D index is evaluated on a scale from 0 (death) to 1 (perfect health) and the EQ-5D VAS is evaluated on a scale from 0 (death) to 

100 (perfect health)
• Questionnaires were administered at BL (predose C1) and before dosing at intervals throughout the study (C2, C4, C6)
HRQoL Analysis 
• Data cutoff date: 25 August 2020
• Most relevant EORTC QLQ-C30 domain scores (global health status, emotional functioning, and physical functioning) and symptom 

scores (fatigue and pain) and EQ-5D VAS and health utility index scores are presented
• Mean scores over time per cycle up to C6b and number of patients with improvements within each cycle were analyzed for the overall 

population and for subgroups of interest (triple-class–refractoryc and extramedullary disease). A within-patient change of 5 points was 
considered clinically relevant1
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Patient Disposition

Data cutoff date: August 25, 2020.
HRQoL, health-related quality of life. 
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157 Patients enrolled and treated 
(overall population)

Primary reason for treatment 
discontinuation
• Progressive disease (n=36)
• Adverse event (n=9)
• Withdrawal by patient (n=5)
• Lack of efficacy (n=3)

11 Patients ongoing 53 Patients terminated 
study treatment

64 Patients with baseline and ≥1 post-
baseline HRQoL assessment 

(HRQoL subgroup)
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Baseline Characteristics
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Characteristics
HRQoL Subgroup

(n=64)a
Overall 
(N=157)

Age, median (range), years 67 (46-84) 65 (35-86)
Male sex, n (%) 33 (52) 89 (57)
Time since diagnosis at study entry, median (range), yearsb 7.0 (0.7-17.1) 6.5 (0.7-24.6)
ISS stage I / II / III, %c 48 / 32 / 19 40 / 31/ 25
ECOG PS 0 / 1 / 2, % 27 / 63 / 11 25 / 59 / 16
Baseline albumin, median (range), g/Ld 39 (19-47) 38 (19-52)

<35 g/L, n (%) 11 (17) 47 (30)
≥35 g/L, n (%) 53 (83) 110 (70)

High LDH (≥1.5 × ULN) at study entry, n (%) 6 (10) 24 (15)
High-risk cytogenetics at study entry, n (%) 23 (36) 59 (38)
EMD at study entry, n (%) 19 (30) 55 (35)
No. prior lines of therapy, median (range) 5 (2-10) 5 (2-12)
Triple-class refractory, n (%)e 50 (78) 119 (76)
Refractory to prior alkylators, n (%) 34 (53) 92 (59)

Data cutoff: August 25, 2020.
aEfficacy data were not included for this population because the data cutoff date used for the HRQoL analysis differed from that of the overall population (January 14, 2020). bTime since initial diagnosis is calculated relative to first dose 
of study drug. cIn the HRQoL group and the overall population, 2 patients and 6 patients had unknown/missing ISS stage, respectively. dBaseline labs are defined as the most recent assessment prior to administration of the first dose of 
study drug. eTriple-class refractory is defined as refractory or intolerant to ≥1 PI, ≥1 IMiD, and ≥1 anti-CD38 monoclonal antibody.
ECOG, Eastern Cooperative Oncology Group; EMD, extramedullary disease; LDH, lactate dehydrogenase; HR, high risk; HRQoL, health-related quality of life; ISS, International Staging System; mAb, monoclonal antibody; PI, proteasome 
inhibitor; PS, performance status; ULN, upper limit of normal. 

• Baseline characteristics for the 
HRQoL subgroup were generally 
consistent with the overall 
population and representative of a 
population with advanced RRMM

• Of 64 patients in the HRQoL 
subgroup, 19 (30%) had EMD and 
50 (78%) had triple-class–
refractory disease

• At Cycle 2, Cycle 4, and Cycle 6, 
97.9%, 98.9%, and 99.4% of 
patients in the HRQoL cohort with 
ongoing treatment completed 
HRQoL assessments
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Mean EORTC QLC-C30 Domain Scores Were Generally 
Stable Over Time With Melflufen Plus Dexamethasone
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Data cutoff: August 25, 2020
aProportion of patients with improvement (ie, within-patient change from baseline at each cycle that is ≥5 points) out of the total patients in each cycle.
BL, baseline; EORTC QLC-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 V.3; EQ-5D, EuroQOL 5 Dimension-3 Level; VAS, visual analog scale.
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oL

Overall
Triple-class–refractory
EMD

Patients, n/N
Overall 17/55 19/37 11/25 21/55 15/37 9/25 21/55 12/37 6/25
Triple-class–refractory 15/41 16/28 8/18 17/41 13/28 7/18 17/41 8/28 3/18
EMD 7/15 5/8 4/6 7/15 4/8 3/6 8/15 3/8 1/6

• Mean EORTC QLQ-C30 scores 
for relevant domains were 
generally stable over time 

• Improvements (ie, mean 
change from baseline ≥5 
points) in QoL, emotional 
functioning, and physical 
functioning were consistent 
between patients in the overall 
population and patients with 
triple-class–refractory MM or 
EMD

Patients, n
Overall 64 55 37 25 64 55 37 25 64 55 37 25
Triple-class–refractory 50 41 28 18 50 41 28 18 50 41 28 18
EMD 19 15 8 6 19 15 8 6 19 15 8 6

BL Cycle 2 Cycle 4 Cycle 6 BL Cycle 2 Cycle 4 Cycle 6

Global Health Status/QoL Emotional Functioning Physical Functioning
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Mean EORTC QLQ-C30 Pain and Fatigue Scores Were Stable 
Over Time With Melflufen Plus Dexamethasone
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Data cutoff: August 25, 2020
aProportion of patients with improvement (ie, within-patient change from baseline at each cycle that is ≥5 points) out of the total patients in each cycle.
EORTC QLC-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 V.3; HRQoL, health-related quality of life; QoL, quality of life.

• Mean EORTC QLQ-C30 pain and fatigue symptoms 
scores were generally stable over time, with a 
slight trend in reduction in pain score

• The proportion of patients with improvements 
(ie, mean change from baseline ≥5 points) in pain 
and fatigue was consistent between patients in the 
overall population and patients with triple-class–
refractory MM or EMD

• There was a trend towards an increase in the 
proportion of patients with improvements in pain 
over time
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• EQ5D VAS and health utility index mean scores were generally stable over time in the overall population and 
in patients with triple-class–refractory MM or EMD

EQ-5D: VAS and Health Utility Index Mean Scores Over Time
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Patients, n

Data cutoff: August 25, 2020
BL, baseline; EORTC QLC-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 V.3; EQ-5D, EuroQOL 5 Dimension-3 Level; VAS, visual analog scale.

Overall 63 52 37 25 62 52 36 23
Triple-class–refractory 49 39 28 18 48 39 27 16
EMD 18 15 8 6 17 15 8 6

Overall

Triple-class–refractory

EMD

EQ-VAS Health Utility Index
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The Safety Profile of Melflufen Plus Dexamethasone In the HRQoL 
Subgroup Was Generally Similar to That in the Full Population 

Data cutoff: August 25, 2020.
aAEs are coded to preferred term using MedDRA, version 19.1. 
AE, adverse event; HRQoL, health-related quality of life; SAE, serious adverse event; URTI, upper respiratory tract infection.
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Most Common AEs (Occurring in ≥20% of Patients) in 
Patients in the HRQoL Subgroup (n=64)
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In the HRQoL Subgroup (n=64)
• Grade 3/4 AEs occurred in 58 patients (91%)
• SAEs occurred in 37 patients (58%)
• The most common SAEs included pneumonia (17%), 

acute kidney injury, Clostridium difficile infection, 
febrile neutropenia, general physical health 
deterioration, lower gastrointestinal hemorrhage, 
platelet count decrease, pneumonia viral, pyrexia, 
respiratory tract infection, thrombocytopenia, and viral 
URTI (3% each)

• Fatal AEs occurred in 4 patients (6%); none were 
considered related to melflufen

The general AE profile of the HRQoL subgroup (n=64) 
was similar to the full population (n=157) albeit with a 
somewhat higher frequency of pneumonias.
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AE, adverse event; EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 V.3; EQ-5D, EuroQOL 5 Dimension-3 Level; HRQoL, health-related quality of life; RRMM, 
relapsed/refractory multiple myeloma.
1. Boland E, et al. J Pain Sumptom Manage. 2013;46:671-680. 2. Kvam A, et al. Health Qual Life Outcomes. 2010;8:79. 3. Richardson PG, et al. EHA 2020. Poster EP945. 4. Richardson PG, et al. ASH 2019. Poster #3487. 
5. Sonneveld P, et al. Leukemia. 2013;27:1959-1969. 

• In HORIZON, melflufen plus dexamethasone preserved HRQoL in a population with advanced RRMM, which is clinically 
meaningful given the poor HRQoL at baseline and that HRQoL has been shown to deteriorate in patients with more 
advanced disease1

– Clinically relevant EORTC QLQ-C30 domain scores and EQ-5D health index score and VAS were stable throughout 6 cycles of treatment 
with melflufen plus dexamethasone

– Importantly, pain symptoms, which is a major contributor to impaired HRQoL at diagnosis in patients with MM,2 showed a slight trend 
towards improvement 

• The safety profile of melflufen plus dexamethasone consisted primarily of clinically manageable hematologic AEs in the 
overall patient population3

– No new safety signals were observed in the HRQoL-evaluable population

• Patients in HORIZON are representative of a population with advanced RRMM with poor overall HRQoL relative to other 
populations with advanced cancers.4 Given the impact of treatment-related AEs on HRQoL, an important consideration for 
novel therapies is the preservation of HRQoL5

• These findings are encouraging as treatment-related AEs may negatively affect HRQoL in RRMM
– Data should be interpreted with caution due to the small sample size, attrition of patients over time, and insufficient intra-patient 

follow up over time



Oriol, et al        ASH 2020        #3477

Acknowledgments and Further Information

• The authors would like to thank the patients who volunteered to participate in the study, the staff and the study sites who cared for them, and Precision for 
Medicine, the CRO involved in data-gathering and analyses

• Medical writing support was provided Jared Hoffman, PhD, of Team 9 Science, with funding from Oncopeptides
• AO reports consultancy for Amgen, Celgene/Bristol Myers Squibb, and Janssen. PGR received grant support from Bristol Myers Squibb, grant support and 

honoraria from Celgene, Karyopharm, Oncopeptides, and Takeda, and honoraria from Janssen, Sanofi, and Secura Bio. MVM received personal fees from 
AbbVie, Adaptive, Amgen, Celgene, GlaxoSmithKline, Janssen, Roche, Seattle Genetics, and Takeda. AL reports honoraria and personal fees from Bristol Myers 
Squibb, Celgene, Janssen, and Takeda and personal fees from Amgen and GlaxoSmithKline. JB reports honoraria from Amgen, Celgene, Janssen, Oncopeptides, 
and Takeda. MC received personal fees from AbbVie, Amgen, Bristol Myers Squibb, Celgene, GlaxoSmithKline, Janssen, Sanofi, and Takeda. PRO reports 
honoraria from AbbVie, Amgen, Celgene/Bristol Myers Squibb, GlaxoSmithKline, Janssen, Kite, Oncopeptides, and Sanofi. ON reports personal fees from 
Amgen, Celgene, Janssen, Sanofi, and Takeda. HH received grant support from Celgene and Janssen and personal fees from Novartis. CT reports personal fees 
from Oncopeptides during the conduct of the study. AA received honoraria from Amgen, Bristol Myers Squibb, Celgene, GlaxoSmithKline, Janssen, 
Oncopeptides, Sanofi, and Takeda. AP reports honoraria from Amgen and Celgene and consultancy/advisory fees from AbbVie, Cellectar, Janssen, Karyopharm, 
and Takeda. CM received honoraria from Amgen, Celgene, Incyte, Janssen, Karyopharm, Kite, Takeda, and Verastem and consulting fees from Bayer. XL, MN, 
JWH, AM, AR, and NP have nothing to disclose. PS, AS, CJ, and MO are employees of and own stock and stock options in Oncopeptides. MT is a consultant of 
and owns stock and stock options in Oncopeptides.  

11

QR code

• Melflufen is being discussed in other presentations at this meeting:
– Melflufen plus dexamethasone and daratumumab or bortezomib; abstract: 417 (oral)
– Melflufen plus dexamethasone; abstracts: 2293, 2321, 2564, 3214, 3237 (posters)

• Copies of this presentation obtained through Quick Response (QR) Code are for personal use only and may not be 
reproduced without permission from the author of this poster
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