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Magrolimab is a monoclonal antibody that blocks CD47, a ‘do not eat me’ signal overexpressed on
tumor cells. CD47 is overexpressed in multiple myeloma (MM), which contributes to its pathogenesis.
Preclinical studies have shown that CD47 blockade induces macrophage activation, resulting in elimination
of myeloma cells, and that there is synergy between magrolimab and certain anticancer therapies. These
findings suggest that magrolimab-based combinations may have a therapeutic benefit in MM. This phase
II study investigates magrolimab in combination with commonly used myeloma therapies in patients with
relapsed/refractory MM and includes a safety run-in phase followed by a dose-expansion phase. Primary
end points include the incidence of dose-limiting toxicities and adverse events (safety run-in) and the
objective response rate (dose expansion).

Plain language summary: Magrolimab is a therapy that blocks a ‘do not eat me’ signal overexpressed
by certain cancers, including multiple myeloma (MM) cells. Studies have shown that blocking this signal
leads to destruction of myeloma cells and that this cancer-killing effect may be increased by combining
magrolimab with certain additional anticancer therapies. These findings suggest that magrolimab-
based combinations may have a therapeutic benefit in MM. This study is investigating magrolimab in
combination with commonly used myeloma therapies in patients with MM who have persistent disease
despite prior treatment. Goals of the trial include assessing safety and response to treatment.

Clinical Trial Registration: NCT04892446 (ClinicalTrials.gov)

Twitter abstract: This phase II study investigates safety and treatment response to #magrolimab, an
antibody that enhances phagocytosis of cancer cells, combined with commonly used therapies in patients
with #multiplemyeloma.
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Multiple myeloma (MM) is a clonal plasma cell disorder that accounts for approximately 10% of hematologic
malignancies and 1% of all cancers. In USA, approximately 32,000 new cases are diagnosed each year, and 13,000
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patients die annually of this disease. Median age at diagnosis is approximately 65 years [1]. Current treatment options
for newly diagnosed MM include proteasome inhibitors (PIs), immunomodulatory drugs, antibody therapies and
autologous hematopoietic stem cell transplant; however, despite these therapies, most patients will eventually
experience relapse [1–3]. Patients with MM that relapse or are refractory to therapy have a poor prognosis, and
treatment remains challenging [2]. Outcomes remain particularly poor in patients who have received multiple lines
of therapy. In real-world practice, progression-free survival (PFS) and overall survival (OS) decrease after the first
line of therapy [4].

Due to the strong need for more efficacious therapies, particularly in the relapsed/refractory setting, multiple
studies assessing novel treatment options for heavily pretreated patients with relapsed/refractory MM (RRMM)
have been conducted. One such study investigated the antibody–drug conjugate belantamab mafodotin as single-
agent therapy. The overall response rate in patients who had disease that progressed after ≥3 lines of therapy, was
refractory to PIs and immunomodulatory drugs, and was refractory to and/or intolerant of anti-CD38 monoclonal
antibody therapy was 34% (3.4-mg dose cohort) or 31% (2.5-mg/kg dose cohort) [3]. In a post hoc analysis, OS
and median duration of response (DOR) were not reached [3].

Recent studies have indicated that multidrug combinations are superior to single- or double-agent combinations
in treating MM [5]. The addition of new drugs to available regimens could induce a higher rate of initial complete
response (CR), which could potentially improve PFS and OS. Contingent on the premise that the combined agents
have nonoverlapping and synergistic mechanisms of action, the effective targeting of tumors with multiple agents
is a promising strategy to improve clinical outcomes in patients with MM. Such a strategy is consistent with the
emerging concept that the genetic signature of MM, and consequently the patient’s susceptibility to a specific agent,
is highly heterogeneous, which may lead to drug resistance. Furthermore, nonclinical studies support this strategy,
demonstrating potential synergy with drug combination approaches [6–8].

Trial
Here we describe the background, rationale and design of an ongoing, phase II, open-label, multicenter, multi-arm
study (NCT04892446) evaluating magrolimab (Hu5F9-G4) in combination with various antimyeloma therapies
(daratumumab, pomalidomide/dexamethasone, carfilzomib/dexamethasone, and bortezomib/dexamethasone) in
patients with RRMM. This study is sponsored by Gilead Sciences.

Background & rationale
Cancer cells overexpress CD47, an antiphagocytic ‘do not eat me’ signal, to evade detection and ingestion by
macrophages [9,10]. The binding of CD47 to SIRPα on macrophages leads to inhibition of phagocytosis; therefore,
blocking the CD47-SIRPα interaction results in enhanced phagocytosis and elimination of tumor cells [11].
Selective targeting of tumor cells occurs due to the presence of prophagocytic ‘eat me’ signals primarily expressed
on tumor cells [11]. Since the CD47:SIRPα axis has been well established as a means of immune evasion by which
cancer cells escape phagocytosis, growing evidence suggests that overexpression of CD47 contributes to the overall
pathogenesis of MM [12,13]. Preclinical studies have shown that myeloma cells exhibit increased CD47 expression
relative to healthy cells and that using an anti-CD47 antibody can inhibit the antiphagocytic signal in vitro,
resulting in elimination of myeloma cells through phagocytosis [12,13]. Further, blocking CD47 and thus inhibiting
the antiphagocytic signal enhances recruitment of cytotoxic T cells, susceptibility of tumor cells to T cells, and
enhances natural killer (NK) cell antitumor ability [14–17]. These results suggest that CD47 is a potential immune
checkpoint to target for the treatment of MM [18].

Magrolimab is a first-in-class humanized monoclonal antibody against CD47 that blocks its binding to SIRPα

(Supplementary Figure 1) [9,10]. It was engineered with a human IgG4 isotype that is inefficient at recruiting
Fc-dependent effector functions, thus decreasing toxic effects on healthy CD47-expressing cells [9]. Magrolimab
combination therapies have shown clinical efficacy in other hematologic malignancies, such as acute myeloid
leukemia (AML) and myelodysplastic syndrome (MDS) and are presently under investigation in solid tumors [19–

21]. In patients with AML or MDS, magrolimab has shown promising efficacy and synergy in combination with
azacitidine, a hypomethylating agent [19,20].

Due to the potential synergy and established clinical efficacy of magrolimab in other hematologic malignan-
cies (AML/MDS), the following approved standard-of-care therapies were chosen as combination partners for
magrolimab in this study in patients with RRMM.
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Daratumumab is a first-in-class human monoclonal IgG1κ antibody targeting the CD38 antigen that has been
approved as mono- or combination therapy for RRMM in USA [22,23]. CD38 is a transmembrane glycoprotein
expressed on the surface of hematopoietic cells that aids in receptor-mediated adhesion and signaling and in
modulation of cyclase and hydrolase [22,23]. Daratumumab has both indirect and direct antimyeloma activity
and induces cell death through various mechanisms, including complement-dependent cytotoxicity, antibody-
dependent cell-mediated cytotoxicity, antibody-dependent cellular phagocytosis, induction of apoptosis through
Fc receptor-mediated crosslinking of daratumumab to the CD38 receptor, and depletion of CD38+ regulatory
T cells, leading to increases in helper, cytotoxic T cells, and activity of NK cells [22–26]. Combination therapy
with magrolimab is hypothesized to increase antibody-dependent cellular phagocytosis of tumor cells, as previously
shown with rituximab in B-cell malignancies [27].

Pomalidomide targets cereblon, part of a ubiquitin ligase complex, and displays immunomodulatory, antiangio-
genic and antineoplastic properties [28]. Similar to lenalidomide, pomalidomide acts by inhibiting proliferation and
inducing apoptosis of tumor cells and works synergistically with dexamethasone [28,29]. It is indicated in USA for
adult patients with RRMM who have received ≥2 prior regimens (including lenalidomide and a PI) and who experi-
enced disease progression within ≤60 days of their last therapy [28]. Pomalidomide has shown promise in pre-clinical
studies for the treatment of MM, acting on myeloma cells to induce G1 growth arrest and/or apoptosis [30,31].
Pomalidomide also increases proliferation of both T cells and NK cells in patients [32]. Accordingly, it is hypothesized
that the addition of magrolimab may strengthen the combination therapy of pomalidomide/dexamethasone.

Carfilzomib is a tetrapeptide epoxyketone PI that irreversibly binds to N-terminal threonine active sites of the
20S proteasome, a core particle within the 26S proteasome [33]. The 26S proteasome is responsible for degrading
ubiquitinated proteins. This mechanism is important for ensuring cell homeostasis; once disrupted, it can lead to
cell death [34]. In USA, carfilzomib is indicated as combination therapy for patients with RRMM who have received
one to three lines of therapy or as monotherapy for patients who have received ≥1 line of therapy [33]. Bortezomib
is a reversible inhibitor of the chymotrypsin-like activity of the 26S proteasome and is indicated in USA for adult
patients with RRMM [34]. In preclinical studies, carfilzomib and bortezomib have both been shown to decrease cell
growth and increase apoptosis [35,36]. This study hypothesized that the combination of magrolimab with either of
these PIs may exhibit synergistic properties leading to tumor cell death, as has been demonstrated in clinical studies
with similar therapies [37,38].

Design
Study design
In this phase II, open-label, multicenter, multi-arm study (NCT04892446), magrolimab will be evaluated in
combination with either daratumumab, pomalidomide/dexamethasone, or carfilzomib/dexamethasone in pa-
tients with RRMM. Based on the sponsor’s discretion in interpreting the safety and efficacy results in the
carfilzomib/dexamethasone cohort, an additional cohort of less heavily pretreated patients receiving magrolimab
combined with bortezomib/dexamethasone may be initiated (Figure 1). Following completion of the safety run-in
cohorts, dose-expansion cohorts will receive the same combination therapies. Patients will continue on treatment
until the occurrence of unacceptable toxicity, disease progression, or discontinuation at patient or investigator
discretion.

Eligibility criteria
Key eligibility criteria can be found in Table 1. Briefly, patients must be ≥18 years of age, have an Eastern
Cooperative Oncology Group performance status ≤2, and have received ≥3 prior lines of therapy, including an
immunomodulatory drug and a PI. Patients cannot have received prior treatment with CD47- or SIRPα-targeting
agents or be considered eligible for autologous or allogeneic stem cell transplant at the time of enrollment. If a
patient qualifies for >1 treatment arm, selection of the treatment arm will be determined at the investigator’s
discretion.

Dosing
The full dosing schedule for each study therapy can be found in Table 2. The rationale for the magrolimab
dose in this study originates from safety, efficacy, and pharmacokinetic/pharmacodynamic data and modeling
and simulation analyses based on data from ongoing and completed clinical trials in patients with solid tumors,
non-Hodgkin lymphoma, and AML/MDS [19–21,27].
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Patients with R/R MM who received ≥3 prior lines of therapy, including an
immunomodulatory drug and a proteasome inhibitor

Safety run-in
(n = 6 to 9; up to 3 dose levelsa)

Safety
evaluation
and RP2D

Dose expansion
(n = 24)

Magrolimab +
daratumumab

Magrolimab + 
pomalidomide + dexamethasone

Magrolimab + 
carfilzomib + dexamethasone

Magrolimab + 
bortezomib + dexamethasone

Magrolimab +
daratumumab

Magrolimab + 
pomalidomide + dexamethasone

Magrolimab + 
carfilzomib + dexamethasone

Magrolimab + 
bortezomib + dexamethasone

Figure 1. Study design. Magrolimab + bortezomib + dexamethasone may be initiated based on preliminary safety
and efficacy data in the magrolimab + carfilzomib + dexamethasone cohort and if initiated, will require only
one prior line of therapy.
aMagrolimab 1 mg/kg initial priming dose then 15–30 mg/kg.
MM: Multiple myeloma; RP2D: Recommended phase II dose; R/R: Relapsed/refractory.

Table 1. Key eligibility criteria.
Key inclusion criteria

Male or female aged ≥18 years

Previous diagnosis of MM based on the IMWG 2016 criteria and currently requiring treatment

Measurable disease, defined as ≥1 of the following: serum M-protein ≥0.5 g/dl (≥5 g/l), urine M-protein ≥200 mg/24 h, SFLC assay with involved
SFLC level ≥10 mg/dl (100 mg/l) and abnormal SFLC ratio

ECOG performance status ≤2

Received ≥3 previous lines of therapy, including an IMiD and a PI

Daratumumab arm: CD38+ MM with no prior anti-CD38 antibody therapy for ≤6 months prior to enrollment; no history of discontinuation of
daratumumab due to toxicity

Pomalidomide/dexamethasone arm: no history of pomalidomide discontinuation due to toxicity; prior pomalidomide therapy allowed if PR was
achieved with the most recent pomalidomide therapy and pomalidomide-free interval since last dose is ≥6 months; no contraindication to
dexamethasone

Carfilzomib/dexamethasone arm: no history of discontinuation of carfilzomib due to toxicity; prior PI therapy allowed if PR was achieved with the
most recent PI therapy; no contraindication to dexamethasone

Bortezomib/dexamethasone arm: no history of discontinuation of bortezomib due to toxicity; prior PI therapy allowed if PR was achieved with the
most recent PI therapy and PI-free interval since last dose is ≥6 months; no contraindication to dexamethasone; if initiated, patients only require
one prior line of therapy

Key exclusion criteria

Prior treatment with CD47- or SIRP�-targeting agents

MM of immunoglobulin M subtype, Waldenström macroglobulinemia, or MDS

Known amyloidosis, including myeloma complicated by amyloidosis

Plasma cell leukemia or circulating plasma cells ≥2 × 109/l

Solitary bone or extramedullary plasmacytoma as the only evidence of plasma cell dyscrasia

POEMS syndrome

Glucocorticoid therapy within 14 days prior to enrollment

Chemotherapy with approved or investigational anticancer therapies within 28 days prior to enrollment

Focal radiation therapy within 7 days prior to enrollment; radiation therapy to an extended field involving a significant volume of bone marrow
within 21 days prior to enrollment

Immunotherapy within 28 days prior to enrollment

Autologous SCT �100 days prior to enrollment or considered eligible to receive autologous or allogeneic SCT at the time of enrollment

ECOG: Eastern Cooperative Oncology Group; IMiD: Immunomodulatory drug; IMWG: International Myeloma Working Group; MDS: Myelodysplastic syndrome;
MM: Multiple myeloma; PI: Proteasome inhibitor; POEMS: Plasma cell dyscrasia with polyneuropathy, organomegaly, endocrinopathy, M-protein and skin changes;
PR: Partial response; SCT: Stem cell transplant; SFLC: Serum free light chain.
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Table 2. Dosing regimens.
Drug Dose level (Cycle 1 is 35 days; remainder are 28 days)

Cycle 1 Cycle 2 Cycle 3+
Magrolimab Starting dose Priming dose: day 1

Maintenance dose: days 8, 15,
22, 29

Maintenance dose: days 1, 8,
15, 22

Maintenance dose: day 1, 15

Daratumumab† 16 mg/kg iv. or
1800 mg sc.

Days 8, 15, 22, 29 Days 1, 8, 15, 22 Days 1, 15 for cycles 3 to 6; day 1 of
cycles 7+

Pomalidomide 4 mg p.o. Days 1 to 21 daily Days 1 to 21 daily Days 1 to 21 daily

Carfilzomib‡ 20/70 mg/m2 iv. Days 8 (20 mg/m2), 15
(70 mg/m2), 22 (70 mg/m2)

Days 1, 8, 15 Days 1, 8, 15

Bortezomib 1.3 mg/m2 sc./iv.§ Days 8, 15, 22, 29 Days 1, 8, 15, 22 Days 1, 8, 15, 22¶

Dexamethasone 40 mg p.o. Days 1, 8, 15, 22, 29# Days 1, 8, 15, 22 Days 1, 8, 15, 22††

†This arm will not receive treatment with dexamethasone.
‡Recommended starting dose is 20 mg/m2 on cycle 1, day 8. If tolerated, escalate dose to 70 mg/m2 on cycle 1, day 15 and thereafter.
§sc. is preferred over iv., where feasible.
¶Maximum of 8 cycles in those who previously received bortezomib.
#Administration on day 1 does not occur in the carfilzomib cohort.
††Those patients in the magrolimab + carfilzomib + dexamethasone group will receive dexamethasone on days 1, 8, 15 and 22 from cycle 2 until cycle 9 and days 1, 8 and
15 from cycle 10 onward.
iv.: Intravenous; p.o.: Oral; sc.: Subcutaneous.

Magrolimab has been shown to induce predictable on-target anemia, an adverse event (AE) known to occur with
blockage of CD47, as CD47 blockade can speed up the elimination of aging red blood cells [27,39]. To help mitigate
on-target anemia, intravenous magrolimab will be administered as an initial priming dose (1 mg/kg), then as a
weekly maintenance dose during the first two cycles, and then every 2 weeks starting in cycle 3 (15–30 mg/kg).
Although no dose-limiting toxicities (DLTs) have been observed with magrolimab to date, and maximum tolerated
dose has not been reached, dose de-escalation may occur in the event of DLTs, per protocol, in the safety run-in
cohorts. The recommended phase II dose will be determined based on the clinical and pharmacokinetic data in the
safety run-in cohort.

Given the lack of overlapping toxicities between any of the study drugs and magrolimab, the label-indicated
doses and regimens were selected for all other therapies, excluding bortezomib. To improve patient convenience
and to align better with magrolimab dosing, the bortezomib dosing regimen was changed from a 5-week cycle to a
4-week cycle.

Study procedures
Patients will be screened within 30 days prior to enrollment to determine eligibility. The length of cycle one will
be 35 days, and all subsequent cycles will be 28 days. All patients will continue study treatment until study
discontinuation criteria are met. Prior to administration of any study therapy, appropriate prophylactic medication
will be provided.

All DLTs and AEs will be reported, as required. DLTs are defined as any grade ≥3 hematologic or nonhematologic
toxicity that has worsened from baseline during the assessment period and may be related to magrolimab. All reports
of AEs will be collected until 70 days following the last study drug administration. All toxicities will be graded
according to the National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v5.0.

Efficacy assessments will be based on the International Myeloma Working Group (IMWG) 2016 criteria and
will be completed in parallel with bone marrow assessments according to the schedule of assessments starting on
cycle two, day 1, onward. For determination of disease response and progression, the following assessments will be
used: serum protein electrophoresis (SPEP), urine protein electrophoresis (UPEP), serum free light chain (SFLC),
serum immunofixation (SIFE), urine immunofixation (UIFE), bone marrow, minimal residual disease (MRD),
bone lesions and extramedullary plasmacytoma evaluation. SPEP, UPEP, SFLC, SIFE and UIFE assessment will
be completed at the central laboratory at the time of screening and will be repeated every 28 ± 7 days (from cycle
one, day 1), regardless of changes in cycle length due to dose delays or discontinuations.

Patients will be evaluated for disease response and progression according to the IMWG 2016 criteria, with
categories including stringent CR, CR, very good partial response, minimal response, stable disease and progressive
disease. Diagnosis of progressive disease is based on central laboratory testing, and two consecutive assessments
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Cycle 1 is 35 days
Cycles 2+ are 28 days

Screening

•     Bone marrow 
      sample
•     MM frailty index 
      (age >65 years)
•     Blood phenotyping, 
      type and screen and 
     DAT
•     FACT-MM 
      questionnaire

•     PK (days 1, 22)
•     Antidrug
      antibodies
      (day 1)
•     Peripheral
      blood
     (days 1, 8, 15)

•     PK (day 1)
•     Bone marrow
      sample
      (day 1)
•     IMWG
      response
     (day 1)

•     PK (day 1)
•     IMWG response
      (day 1)
•     MRD (cycle 4,
     day 1)
•     CT (±PET) or
     MRI (cycle 4,
     day 1)

30-day window Schedule of assessments – treatment period

Magrolimab
+

daratumumab

Magrolimab
+

pomalidomide +
dexamethasone

Magrolimab
+

carfilzomib +
dexamethasone

Magrolimab
+

bortezomib +
dexamethasone

Cycle
1

Cycle
2

Cycle
3+

Figure 2. Schedule of study assessments. All treatment arms follow the same schedule of assessments. Not
exhaustive.
CT: Computed tomography; DAT: Direct antiglobulin test; IMWG: International Myeloma Working Group; MM:
Multiple myeloma; PET: Positron emission tomography; PK: Pharmacokinetics.

are required. Of note, this definition of progressive disease included progression due to the development of
hypercalcemia solely attributed to recurrence or progression of MM. Bone marrow assessments, including aspirate
and core/trephine biopsy specimens, are required and will be used to determine response. Samples can additionally
be used for MRD assessments, other clinical reasons, or further biomarker/genomic research.

Samples will be obtained within 14 days prior to the first dose on cycle one, day 1; repeated within 7 days
prior to cycle two, day 1; and repeated as clinically indicated from cycle three onward. MRD assessments will be
completed using next-generation sequencing using clonoSEQ (Adaptive Biotechnologies, WA, USA) at multiple
time points. Bone lesion assessments will be completed within 30 days prior to enrollment and repeated if patients
exhibit worsening clinical symptoms or as clinically indicated. Imaging studies will be read locally. Extramedullary
plasmacytoma assessment will be completed at screening and may be completed within 30 days prior to enrollment.
If extramedullary plasmacytoma is found, patients will undergo repeated evaluation during treatment to evaluate
response and will undergo radiological evaluation every 12 weeks.

Pharmacokinetic assessments will be performed using a validated enzyme-linked immunosorbent assay method.
Immunogenicity assessments will also be completed using a validated immunoassay method. The schedule for
pharmacokinetic and immunogenicity assessments can be found in Figure 2. Further assessments to determine
biomarkers, mutation profile, mutation burden, immune effector cell composition, signaling molecules, and
prophagocytic/antiphagocytic signals will also be completed in this study to help delineate dominant mechanisms
of action and identify possible predictors of response.

Health-related quality of life and potential for improvement over the study will be investigated using the MM-
specific Functional Assessment of Cancer Therapy – Multiple Myeloma (FACT-MM) Patient-Reported Outcomes
questionnaire.

In patients who do not experience progression after discontinuing treatment, assessments will continue until
disease progression is documented, a new antimyeloma therapy is initiated, or 2 years have elapsed since the last
dose of magrolimab.

Outcome measures/end points
The primary end point in the safety run-in cohort is to establish the incidence of DLTs, AEs and laboratory
abnormalities according to the NCI CTCAE v5.0. The primary end point in the dose-expansion cohort is to
establish the objective response rate (ORR). Secondary end points include DOR, PFS and OS. Exploratory end
points include time-to-response and MRD negativity rate. A complete list of objectives and end points can be
found in Table 3.
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Table 3. Objectives and end points.
Safety run-in cohort

Primary objectives
• To evaluate the safety and tolerability of magrolimab in combination
with other anticancer therapies
• To determine the RP2D for combination with daratumumab,
pomalidomide/dexamethasone, carfilzomib/dexamethasone, and
bortezomib/dexamethasone

Primary end points
• Incidence of DLTs, AEs, and laboratory abnormalities according to NCI
CTCAE v5.0

Dose-expansion cohort

Primary objective
• To evaluate the efficacy of magrolimab in combination with other
anticancer therapies in patients with relapsed/refractory MM

Primary end points
• ORR, defined as the percentage of patients who achieve complete
response, stringent complete response, partial response, or very good
partial response (IMWG 2016 criteria)

Secondary objectives
• To evaluate the safety and tolerability of magrolimab in combination
with other anticancer therapies
• To investigate the depth of response, DOR, and survival
• To evaluate the PK and immunogenicity of magrolimab combination
therapy in relapsed/refractory MM

Secondary end points
• Incidence of AEs and laboratory abnormalities according to NCI CTCAE
v5.0
• DOR (measured from the earliest date of complete response, stringent
complete response, partial response, or very good partial response to the
earliest date of documented disease progression, relapse, or death from
any cause), PFS (measured from the date of the first dose of study
treatment to the earliest date of documented relapse, disease
progression, or death from any cause), and OS (measured from the date
of the first dose of study treatment to the date of death from any cause)
(IMWG 2016 criteria)
• Magrolimab concentration vs time and measurements of antidrug
antibodies against magrolimab

Exploratory objectives
• To evaluate the impact of magrolimab combination therapy on:
• MRD negativity
• Mutation profiles and mutation burden in myeloma cells
• Immune effector cell composition and signaling molecules
• Prophagocytic/antiphagocytic signal expressed by myeloma cells
• Health-related quality of life
• Time-to-response

Exploratory end points
• MRD negativity rate (IMWG 2016 criteria)
• Mutational profile of myeloma cells and the correlation with clinical
response
• Changes from baseline in biomarkers of immune cell recruitment and
signaling molecules
• Changes from baseline in known phagocytic regulators in myeloma cells
• Change from baseline in FACT-MM questionnaire
• Time-to-response (IMWG 2016 criteria)

AE: Adverse event; DLT: Dose-limiting toxicity; DOR: Duration of response; FACT-MM: Functional Assessment of Cancer Therapy – Multiple Myeloma; IMWG: Inter-
national Myeloma Working Group; MM: Multiple myeloma; MRD: Minimal residual disease; NCI CTCAE: National Cancer Institute Common Terminology Criteria for
Adverse Events; ORR: Objective response rate; OS: Overall survival; PFS: Progression-free survival; PK: Pharmacokinetics; RP2D: Recommended phase II dose.

Planned sample size
This study will include approximately 153 patients, with up to 27 participants in each safety run-in cohort and
72 participants in the dose-expansion cohorts. A sample size of 30 patients for each of the dose-expansion cohorts
would provide 86.1% power for a one-group χ2 test at a one-sided alpha of 0.1 to detect an ORR of ≥45%
for the combination treatment compared with a historical control ORR of 25%. The historical control ORR of
25% is based on outcomes from the MAMMOTH study in the subset of patients treated with any daratumumab-
containing regimen, including daratumumab in combination with an immunomodulatory drug or PI, following
≥1 prior treatment [40].

Planned study period
This study started on 9 November 2021, and has an estimated completion date of May 2024 [41]. The final analysis
will be performed once all patients have completed the study and all data have been finalized.

Statistics
All enrolled patients who received ≥1 dose of the study therapy assigned to them at enrollment will be included in
the primary analysis of efficacy and safety. For inclusion in the pharmacokinetics, immunogenicity, and biomarker
analyses, participants are required to have received ≥1 dose of the study treatment assigned to them and to have
≥1 posttreatment measurement of magrolimab serum concentration, ≥1 evaluable anti-magrolimab antibody test
result, or evaluable baseline and on-study measurements, respectively.

In the primary analysis, a point estimate and two-sided exact 95% CI will be determined for ORR using the
Clopper–Pearson method, and testing against a control rate of 25% using a one-group χ2 will be conducted in
each respective cohort. In the secondary analysis, median scores and first and third quartiles estimated with the
Kaplan–Meier method, as well as 95% CIs, will be determined for DOR, PFS and OS. The proportion of event-free
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patients at benchmark points at 6 and 12 months will also be estimated with the Kaplan–Meier method. In the
exploratory analysis, median and first and third quartile for time-to-response will be summarized with descriptive
statistics in those participants who achieved an objective response. The MRD negativity rate will be provided with
a point estimate and a two-sided exact 95% CI using the Clopper–Pearson method. FACT-MM scores will be
summarized.

All data from day 1 after first-dose administration to 70 days after the last dose will be included in the safety
analysis. DLTs will be summarized. The pharmacokinetics analysis will be depicted in a magrolimab versus time
plot with summary statistics and descriptive graphical points of individual concentration versus time and mean
concentration versus time. Immunogenicity analysis will be run with a three-tier approach, including a screen,
confirmatory test, and titer testing using immunoassay. Biomarker analysis will be a summation of descriptive
statistics of baseline, absolute, and changes in biomarker status.

COVID-19 vaccination
No substantial safety data are available regarding the concomitant administration of COVID-19 vaccines and
magrolimab. Patients are allowed to receive the COVID-19 vaccine, and study visits should continue as planned
if vaccination occurs while a patient is in the study. Investigators should follow local guidelines for concomitant
administration of COVID-19 vaccines and study drugs.

Enrollment
The study is open for enrollment. Additional information is available at ClinicalTrials.gov (NCT04892446).

Conclusion
Patients with RRMM currently have limited treatment options and poor survival outcomes, including short DOR
and limited PFS and OS. Combination therapies with the CD47 inhibitor magrolimab represent a potentially
promising therapeutic option based on strong preclinical rationale in patients with RRMM. This ongoing phase II
trial evaluating the safety, tolerability, and efficacy of magrolimab in combination with other anticancer therapies in
patients with RRMM will potentially support additional treatment options in this currently limited disease space.

Executive summary

Introduction
• Despite multiple treatment options, multiple myeloma (MM) remains difficult to treat, and many patients will

experience refractory disease.
Background & rationale
• Magrolimab is a first-in-class human monoclonal antibody that blocks CD47, the ‘do not eat me’ molecule

expressed on cancer cells. CD47 is a well-known mediator of cancer cell evasion of the innate immune system.
Evidence suggests that the overexpression of CD47 may play a large role in the pathogenesis of MM.

• Combination therapies have exhibited greater efficacy than single-agent therapies in treating MM.
Study design & eligibility
• This is a phase II, open-label, multicenter, multi-arm study (NCT04892446) evaluating magrolimab in combination

with daratumumab, pomalidomide/dexamethasone, carfilzomib/dexamethasone, or
bortezomib/dexamethasone in patients with relapsed/refractory MM (RRMM) who have received ≥3 prior lines
of therapy, including an immunomodulatory drug and a proteasome inhibitor (PI). Approximately 153 patients
will be included in the study and, based on prior therapies received, will be assigned to a treatment combination
group.

Outcomes & end points
• The primary end point in the safety run-in cohort is the incidence of dose-limiting toxicities (DLTs), adverse events

(AEs) and laboratory abnormalities according to the NCI CTCAE v5.0, and the primary end point in the
dose-expansion cohort is objective response rate (ORR). Secondary end points include the incidence of AEs and
laboratory abnormalities, duration of response (DOR), progression-free survival (PFS), overall survival (OS) and
pharmacokinetics. Exploratory end points include the minimal residual disease (MRD) negativity rate, changes in
the mutational profile of myeloma cells, changes from baseline in biomarkers of immune cell recruitment and
signaling molecules, changes from baseline in phagocytic regulators, and changes from baseline in the FACT-MM
questionnaire.

Conclusion
• Ultimately, this study will define the role of magrolimab combination therapy in a heavily pretreated subset of

patients with RRMM. Results of this study will prove vital for this population, in which such high unmet need
exists.
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