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Multiple myeloma (MM) is a plasma cell malignancy expressing B cell
maturation antigen (BCMA). Elranatamab, a bispecific antibody, engages
BCMA on MM and CD3 on T cells. The MagnetisMM-1 trial evaluated its
safety, pharmacokinetics and efficacy. Primary endpoints, including the
incidence of dose-limiting toxicities as well as objective response rate
(ORR) and duration of response (DOR), were met. Secondary efficacy
endpointsincluded progression-free survival (PFS) and overall survival
(0S). Eighty-eight patients with relapsed or refractory MM received
elranatamab monotherapy, and 55 patients received elranatamab at
efficacious doses. Patients had received a median of five prior regimens;
90.9% were triple-class refractory, 29.1% had high cytogenetic risk and
23.6% received prior BCMA-directed therapy. No dose-limiting toxicities
were observed during dose escalation. Adverse events included cytopenias
and cytokine release syndrome. Exposure was dose proportional. With a
median follow-up of 12.0 months, the ORR was 63.6% and 38.2% of patients
achieving complete response or better. For responders, the median DOR
was 17.1 months. All 13 patients evaluable for minimal residual disease
achieved negativity. Even after prior BCMA-directed therapy, 53.8% achieved
response. For all 55 patients, median PFS was 11.8 months, and median OS
was 21.2 months. Elranatamab achieved durable responses, manageable
safety and promising survival for patients with MM. ClinicalTrials.gov
Identifier: NCT03269136.

Multiple myeloma (MM)is anincurable plasma cell malignancy. Clinical
outcomes remain poor for patients with relapsed or refractory multiple
myeloma (RRMM) after therapy with at least one proteasome inhibitor,
oneimmunomodulatory drug and one CD38-directed antibody’. There

remains a substantial need to develop novel therapeutic approaches
toimprove outcomes for patients. B cell maturation antigen (BCMA),
amember of the tumor necrosis factor receptor family, represents a
promising target due to its downstream signaling through survival
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| 134 patients screened |

—»Iis not eligible —|

Table 1| Baseline characteristics and prior treatments

Elranatamab SC monotherapy
(n=55)

Median age, years 64.0 (42-80)
| 101 enrolled and treated |
Sex
—>| 13 received combination therapy—| Female 26 (47.3)
Male 29 (52.7)
| 88 received monotherapy | Race
—>L23 dosed intravenously —| s =7
Black/African American 11(20.0)
| 65 dosed subcutaneously | Asian 4(7.3)
Not reported 3(5.5)
54 discontinued: ECOG PS
36 progressive disease
i i 0-1 50 (90.9
8 wgh:c;\a“\;/raszkglgs?ent 10 treated at sub-efficacious dose ( )
2 death levels <215 pg kg™ 22 5(9.1)
1 deterioration of health R-ISS stage at initial diagnosis
1 lost to follow-up
Stage | 14 (25.5)
Stage Il 20(36.4)
55 treated at dose levels
»215 pg kg™ with 11 ongoing Stage lll 11(20.0)
. . Not reported 10(18.2)
Fig.1| CONSORT diagram of MagnetisMM-1.
Cytogenetic risk
High? 16 (29.1)
pathways and its ubiquitous expression on the surface of myeloma Standard 35 (63.6)
cells?*. In addition, soluble BCMA is elevated in the sera of patients Unknown 403)
with MM and correlates with disease burden and survival®. ; -
Novel BCMA-directed therapies include antibody-drug _Extramedullary disease 17(30.9)
conjugates (ADCs), chimeric antigen receptor T cell (CAR-T) therapies Median number of prior anti-myeloma 5.0 (2-14)
and T-cell-engaging bispecific antibodies. In the United States, three _therapies
BCMA-targeted therapies are currently approved to treat patientswith  Triple-class refractory® 50 (90.9)
RRMM. Idecabtagene vicleucel (lfie-cel) and altacgbtggene autoleucel Refractory to last line of therapy 49 (89.1)
(cilta-cel),both CAR-T-cell therapies, showed an objective responserate .
(ORR) of 67.1% (94/140) and 83.2% (94/113), respectively, in patientswho "o PIs 2 ({000
underwent leukapheresis®”. Teclistamab, a T-cell-engaging bispecific Bortezomib 52(94.5)
antibody, demonstrated an ORR of 63.0% (104/165) (refs. 8,9). Skl 47 (85.5)
.Elranatamal'a (PF-06863135) is a humanized bispecific 1gG2 xazomib 18.(327)
antibody targeting BCMA on myeloma cells and CD3 on T cells. ; ;
Elranatamab activates and directs T cells to induce a selective cyto- ~_Prior ImiDs 55(100.0)
toxic T cell response against myeloma cells™. In preclinical models, Lenalidomide 54(98.2)
elranat‘amab ind‘uced dose-dependent death of myelgma cell lings Pomalidomide 52 (94.5)
and primary patient cells as well as tumor regression in orthotopic —
10 Thalidomide 9(16.4)
myeloma xenograft models'. Here we present results from the
ongoing first-in-human phase 1 study (MagnetisMM-1) evaluating CC-92480 2(3.6)
the safety, pharmacokinetics, pharmacodynamics and efficacy of Iberdomide 101.8)
elr.anatamab for patlgnts \fwth RRMM. Wlth the exception of sa.fety, Prior anti-CD38 therapy 54(98.)
this report focuses primarily on evaluating outcomes for 55 patients
with RRMM who received single-agent elranatamab subcutaneously Daratumumab 52(94.5)
atefficacious doses 2215 pg kg ™. Isatuximab 4(7.3)
R ]t Other® 1(1.8)
esults
. . . Prior BCMA-t; ted th 13(23.6
Trial design and patients ror argeted therapy (236)
Between 29 November 2017 and 8 April 2021, 134 patients were Anti-BCMA ADC 4(7.3)
screened, and101 were enrolled and received at least one dose of elra- CAR-T 5(9.1)
natamab (Fig. 1). Of the 101 patients, 88 received elranatamab mono- Both anti-BCMA ADG and CAR-T 4(73)

therapy either intravenously (n =23) or subcutaneously (n = 65). Of
the 65 patients who received elranatamab subcutaneously and with a
data cutoffof 30 September 2022, 11 patients were ongoing and 54 had
discontinued due to progressive disease (n = 36), withdrawal by patient
(n=28), adverse event (n=6), death (n =2), deterioration of health
(n=1) or lost to follow-up (n=1). For subcutaneous monotherapy,

Values are median (range) or n (%). Data cutoff was 30 September 2022. Patients may

have received more than one treatment within a given therapy class. *Definition of high
cytogenetic risk includes t(4;14), t(14;16) and del(17p). ®Triple-class refractory disease is
refractory to at least one PI, one ImiD and one anti-CD38 therapy. °One patient treated at
360ugkg™ received prior anti-myeloma therapy with a CD38xCD3 bispecific molecule. ImiD,
immunomodulatory drug; Pl, proteasome inhibitor; R-ISS, Revised International Staging

System; SC, subcutaneous.
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Table 2 | TEASs (all causality)

Adverse event Elranatamab SC monotherapy (n=55)
Grade1 Grade 2 Grade 3 Grade 4 Total
Hematologic
Neutropenia 0 2(3.6) 14 (25.5) 25 (45.5) 41(74.5)
Anemia 1(1.8) 8(14.5) 28(50.9) (0] 37(67.3)
Lymphopenia 0 1(1.8) 3(5.5) 25 (45.5) 29 (52.7)
Thrombocytopenia 6(10.9) 6(10.9) 6(10.9) 10(18.2) 28(50.9)
Non-hematologic
CRS*® 28 (50.9) 20(36.4) 0 0 48 (87.3)
Injection site reaction 27 (49.1) 4(7.3) 0 0 31(56.4)
Fatigue 7(12.7) 12(21.8) 4(7.3) ] 23 (41.8)
Diarrhea 12 (21.8) 8 (14.5) 2(3.6) 0 22 (40.0)
Dry skin 18(32.7) 2(3.6) 0 0 20(36.4)
Hypophosphatemia 0 6 (10.9) 13(23.6) 1(1.8) 20 (36.4)
Decreased appetite 11(20.0) 7(012.7) 1(1.8) 0 19 (34.5)
Nausea 6(10.9) 10 (18.2) 3(5.5) 6] 19 (34.5)

Values are n (%). Data cutoff was 30 September 2022. Any grade TEAEs reported in more than 33.3% of patients. Grading of TEAEs was based on NCI CTCAE version 4.03, except for CRS.
Grading of CRS was based on Lee et al.”. *Twenty patients received no priming or premedication; 20 patients received priming only; and 15 patients received priming plus premedication.
In the group that received priming plus premedication, the overall incidence of CRS was 67% and limited to grade 1(33%) and grade 2 (33%), with seven (47%) patients receiving tocilizumab.

SC, subcutaneous.

10 patients received elranatamab at sub-efficacious dose levels
(80 pg kg™ or130 pg kg™) not associated with International Myeloma
Working Group (IMWG)-confirmed responses of partial response (PR)
or better, and 55 patients received elranatamab at efficacious dose
levels =215 pg kg™. For these 55 patients, median age was 64 years
(range, 42-80) with 29 (52.7%) male and 26 (47.3%) female patients
(Table1). Notably,17 (30.9%) patients had extramedullary disease, and
16 (29.1%) patients had a high cytogeneticrisk at study entry based on
local assessment and defined by the presence of detectable t(4;14),
t(14;16) or del(17p) abnormalities. These patients had amedian of five
prior anti-myeloma therapies (range, 2-14), and 38 (69.1%) patients
hadreceived prior stem cell transplants. A total of 54 (98.2%) patients
had disease that was triple-class exposed, and 50 (90.9%) patients had
disease that was triple-class refractory; 43 (78.2%) patients had disease
that was penta-drug exposed, and 32 (58.2%) patients had disease that
was penta-drugrefractory. A total of 13 (23.6%) patients were exposed
to prior BCMA-directed therapy, including ADCs in four (7.3%) patients,
CAR-T therapy in five (9.1%) patients and both in four (7.3%) patients.

Safety endpoints

Elranatamab monotherapy demonstrated amanageable safety profile
(n=388) (Extended Data Table 1). No dose-limiting toxicities (DLTs)
were observed during dose escalation (part 1), and the maximum tol-
erated dose of elranatamab was not reached. Among the 55 patients
treated at doses associated with clinical efficacy, the most common
treatment-emergent adverse events (TEAEs) regardless of causality
(andirrespective of whether priming and premedication were imple-
mented) included cytopenias, cytokine release syndrome (CRS) and
injectionsite reaction (n =55) (Table 2). Hematologic TEAEs were com-
monandincluded neutropeniain41(74.5%),anemiain 37 (67.3%), lym-
phopeniain 29 (52.7%) and thrombocytopeniain 28 (50.9%) patients.
The most common (=50%) non-hematologic TEAEs were CRS in 48
(87.3%) patients and injection site reaction in 31(56.4%) patients. CRS
waslimited togrades1and 2, with median time to onset of 1.0 d (range,
1.0-3.0) and a median duration of 3.0 d (range, 1.0-10.0); no grade >3
events were observed. For patients who received a priming dose of
elranatamab, CRS occurred primarily with the priming dose; only two

Full
dose
(C1D1)

2 _»
10,000 +— '/'/\:/ —
Priming Dose

[ dose 600/1,000 pg kg
(copn) QW & 44/76 mg
* 600/1,000 g kg™

Q2w
1,000 pg kg™

- 600 pg kg™

' 360 pg kg™

i 215 ug kg™

130 pg kg™

80 ugkg”

1,000 +

Total elranatamab concentration (ng ml™)

100 +

-7

7 14 21 28 35 42
Time relative to first full dose on C1D1 (days)

O $—o-tmmtma

Fig. 2| Elranatamab pharmacokinetics. A priming dose was not administered
during dose escalation (part 1), whereas a single priming dose of 600 pg kg™ (or
equivalent 44-mg fixed dose) was administered 1 week before the RP2D during
expansions (part1.1and part 2A). C, cycle; D, day.

(6.1%) patients experienced grade 1 CRS after receiving the recom-
mended phase 2 dose (RP2D). Among the 15 patients who received both
apriming dose and dexamethasone-based premedication in part 2A,
the overall incidence of CRS was reduced to 10 (66.7%) patients and
limited to grade 1in five (33.3%) patients and grade 2 in five (33.3%)
patients; no grade >3 events were observed (Extended Data Table 2).
Inaddition to the most common TEAEs, other adverse events were
reported. Immune effector cell-associated neurotoxicity syndrome
(ICANS) was limited to grade 1in four (7.3%) patients and grade 2 in
five (9.1%) patients; no grade >3 events were observed. Among the 15
patients whoreceived botha priming dose and dexamethasone-based
premedication in part 2A, ICANS was limited to grade 1in one (6.7%)
patient and grade 2 in one (6.7%) patient; no grade >3 events were
observed (Extended Data Table 3). Infections of any etiology (including
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Fig.3|Best overall response and duration of treatment. Swimmer plot depicts disease assessments relevant to first response, confirmation of response, deepening
of response and best response. Black asterisk indicates prior anti-BCMA ADC. Blue asterisk indicates prior BCMA-targeted CAR-T. MR, minimal response; NE, not

evaluable; PD, progressive disease; REL, relapse; SD, stable disease.

bacterial, viraland fungal) or grade were reported in 41(74.5%) patients,
with grade 3 events in 12 (21.8%) and grade 4 events in three (5.5%)
patients. Among the 55 patients, 18 (32.7%) received intravenous immu-
noglobulin. Opportunistic infections occurred in five (9.1%) patients
andincluded pneumocystisjirovecii pneumonia (n =2, both grade 2),
adenovirusinfection (n =1, grade5), cytomegalovirusinfection (n=1,
grade 2), cytomegalovirus infection reactivation (n =1, grade 1) and
pneumonia cytomegaloviral (n =1, grade 1). There were eight (14.5%)
deaths considered unrelated to study treatment, including three (5.5%)
duetodisease progression, two (3.6%) due to coronavirus disease 2019
(COVID-19) infection and one each due to plasma cell myeloma, sudden
death and septic shock; one death due to adenovirus infection was
assessed asrelated to study treatment. A total of eight (14.5%) patients
discontinued treatment due to an adverse event, including one patient
with pre-existing peripheral neuropathy who developed muscular
weakness assessed as related to study treatment.

Pharmacokinetics and pharmacodynamics

Elranatamab demonstrated linear pharmacokinetics and low incidence
ofimmunogenicity. Elranatamab concentrations over time (Fig. 2) and
pharmacokinetic parameters (Extended Data Table 4) are summarized
across all subcutaneous dose levels from 80 pg kg to 1,000 pg kg™
Elranatamab showed prolonged absorption, and exposure increased
inadose-proportional manner. A dose of 1,000 pg kg’ every 2 weeks
(Q2W) achieved exposure between that observed for 360 pg kg™
once weekly (QW) and 1,000 pg kg™ QW, which were associated with
anti-myeloma activity. After subcutaneous dosing, 8.6% (5/58) of

patients evaluable for immunogenicity showed treatment-induced
anti-drug antibodies (ADAs), including one patient with neutralizing
antibodies. All but one patient with ADAs had low titer (close to the
minimum required dilution), and no patients who received elranatamab
atthe RP2D (1,000 pg kg™ or 76 mg QW) developed ADAs.

Serum cytokines, including those produced by activated T cells,
were increased after the first dose of elranatamab. Consistent with
mitigation of clinical CRS, elevated serum levels of cytokines, includ-
ing interferon-gamma, interleukin-2, tumor necrosis factor-alpha
andinterleukin-6, were observed in part1.1after the priming dose but
then substantially attenuated at the RP2D (Extended Data Fig. 1a-d).
Notably, the addition of dexamethasone-based premedicationin part
2Areduced cytokine production associated with the priming dose.

Efficacy endpoints

Elranatamab demonstrated anti-myeloma activity and achieved
durable clinical and molecular responses. During dose escalation
(part1),the ORRwas 50.0% (2/4)at 215 pg kg™, 75.0% (3/4) at 360 pg kg™,
66.7% (4/6) at 600 pg kg™ and 83.3% (5/6) at 1,000 pg kg™ No
confirmed responses of PR or better were observed at dose levels
less than 215 pg kg™, including the two lowest subcutaneous dose
levels (80 pg kgand 130 pg kg™) or the intravenous dose levels (all
<50 pg kg™). The RP2D 0f 1,000 pg kg was established based on an
integrated assessment of safety, pharmacokinetics, pharmacody-
namics and efficacy. For the 55 patients treated with single-agent
elranatamab at efficacious dose levels >215 pg kg™, median duration
of follow-up was 12.0 months (range, 0.3-32.3). Overall, the ORR was
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Fig. 4 |Kaplan-Meier plot. a-c, Kaplan-Meier plot. for DOR (a), PFS (b) and OS (c). NE, not estimable.

63.6% (35/55; 95% confidence interval (CI): 50.4-75.1) with 56.4%
(31/55) of patients achieving very good partial response (VGPR) or
better and 38.2% (21/55) of patients achieving complete response (CR)
or better (Fig. 3). Specifically, 27.3% (15/55) of patients achieved con-
firmed stringent complete responses (sCRs); 10.9% (6/55) achieved
confirmed CR; 18.2% (10/55) achieved confirmed VGPR; and 7.3%
(4/55) achieved confirmed PR. Serum levels of soluble BCMA, a poten-
tial surrogate for disease burden, decreased over time in respond-
ing patients (Extended Data Fig. 2). Among 13 patients with prior
BCMA-directed therapy, five patients were refractory, and eight
patients had received either ADC (n = 5) or CAR-T (n = 3) immediately
before elranatamab therapy. Notably, 53.8% (7/13) of patients with
prior BCMA-directed therapy achieved confirmed responses (two
sCR, two CR, two VGPR and one PR), including four patients with prior
BCMA-directed therapy immediately before elranatamab therapy.
Across all 35 responders, median time to first confirmed response
of PR or better was 36.0 d (range, 7-262), and median duration of
response (DOR) was 17.1 months (95% CI: 11.1-not estimable) (Fig. 4a).

Of the eight responders who transitioned to less frequent (Q2W)
dosing after =6 months of QW therapy, 75.0% (6/8) remained on
elranatamab therapy and maintained or deepened response with
time. All patient subgroups benefited from elranatamab therapy,
with a trend toward lower benefit among those with high cytoge-
netic risk, extramedullary disease, more than 50% plasma cells
in bone marrow or prior BCMA-directed therapy (Extended Data
Fig.3).Forall 55 patients, median progression-free survival (PFS) was
11.8 months (95% CI: 6.0-19.1) (Fig. 4b), and median overall survival
(0S) was 21.2 months (95% CI: 10.9-not estimable) (Fig. 4c).

A total of 13 patients with confirmed CR or better had a dominant
variable (V)-diversity (D)-joining (J) or V) sequence at baseline and were,
therefore, minimal residual disease (MRD) evaluable (Fig. 5). Notably, all
13 (100.0%) patients achieved MRD negativity at a sensitivity of 1x107%,
andnine (69.2%) patients with confirmed CR or better achieved MRD neg-
ativity atthe1-month assessment. Molecular responses were durable, and
eight (61.5%) patients had sustained MRD negativity beyond 6 months,
including two (15.4%) patients with ongoing sCR beyond 2 years.
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Discussion
MagnetisMM-1is the first-in-human phase 1 study of elranatamab for
patients with RRMM. The RP2D of 1,000 pg kg™ (equivalent to fixed
dose of 76 mg) is supported by available data on safety, pharmacokinet-
ics, pharmacodynamics and efficacy. Among 55 patients with RRMM
who were heavily pretreated and who received single-agent elranata-
mab subcutaneously at efficacious doses >215 pg kg™, the ORR was
63.6%, with 38.2% of patients achieving CR or better. Notably, 90.9% of
these patients were triple-class refractory. Elranatamab induced rapid
and durableresponses, with half of responders maintaining response
for more than 17 months. This benefit extended to patients with prior
BCMA-directed therapy and across all subgroups, with response rates
of >50% for those with high cytogenetic risk, extramedullary disease
or more than 50% bone marrow plasmacytosis. For patients with con-
firmed CR or better who were MRD evaluable, all 13 patients achieved
MRD negativity, and more than 65% of them achieved MRD negativity
at the 1-month assessment. Elranatamab-induced durable molecular
responses and sustained MRD negativity beyond 6 months were docu-
mented for more than 60% of MRD-evaluable patients. These results are
particularly notablein the context of an emerging body of evidence link-
ing MRD status to survival". Inaddition to inducing durable clinical and
molecular responses, patients with RRMM who received elranatamab
achieved amedian PFS of 11.8 months and a median OS of 21.2 months.
Elranatamab demonstrated a manageable safety profile. DLTs
were not observed during dose escalation, and a maximum tolerated
dose was not reached. The most common TEAEs regardless of causal-
ity included CRS and cytopenias. With premedication and a single
priming dose, the overall incidence of CRS was reduced to 66.7% and
divided equally betweengrade 1and grade 2, withno grade >3 events.
Similarly, the overall incidence of ICANS was reduced to 13.3% and
divided equally betweengrade 1and grade 2, withno grade >3 events.
Notably, subsequent studies with elranatamab implemented astep-up
priming dose regimen (12 mg on day 1 and 32 mg on day 4) to further
mitigate CRS and ICANS. Inthe present study, infections were common,
andgrade3andgrade 4 events occurredin 21.8% and 5.5% of patients,
respectively. These results highlight the importance of patient educa-
tion, preventive measures', regular monitoring and prompt diagnosis
and treatment for infection.

Elranatamab showed predictable pharmacokinetics and low
immunogenicity. Exposureincreased inadose-dependent manner and,
consistent with maintenance or deepening of response after transition
to less frequent (Q2W) dosing after >6 months of QW therapy, a dose
0f 1,000 pg kg™ Q2W achieved exposure in the range associated with
anti-myeloma activity. The overall incidence of treatment-induced
ADAswas 8.6%, and no patients who received elranatamab at the RP2D
QW developed ADAs.

Immunotherapeuticapproaches, including both T-cell-engaging
bispecific antibodies and CAR-T therapies, have provided important
new opportunities for the treatment of patients with MM. Elranatamab
represents a readily accessible off-the-shelf therapy with flexibility
for biweekly dosing and provides an option for patients requiring
immediate treatment or unable to access CAR-T therapies. Results
from MagnetisMM-1 support the favorable risk-benefit profile of
elranatamab and highlight a particularly compelling combination of
attributes even among these emerging immunotherapies®®. Ingeneral,
CAR-T therapies have response rates in RRMM similar to (ide-cel, 67.1%)
or better than (cilta-cel, 83.2%) those achieved by bispecific molecules
(teclistamab, 63.0%; elranatamab, 63.6%) but with higher overallinci-
dence (and severity) of toxicities, including CRS (ide-cel, 83.6% and
cilta-cel, 94.8%; versus teclistamab, 72.1% and elranatamab, 66.7%).
MRD negativity rates among MRD-evaluable patients were high for
allfour therapies: elranatamab100.0% (13/13), ide-cel 100.0% (33/33),
cilta-cel 94.3% (33/35) and teclistamab 81.5% (44/54). Although there are
inherent limitations to comparisons across studies, additional efficacy
endpoints for RRMM have been reported, with a median follow-up of
approximately 1 year for elranatamab in this first-in-human phase 1
study (MagnetisMM-1) and for two currently approved BCMA-targeted
immunotherapies including teclistamab and ide-cel (Extended Data
Table 5). Median DOR for elranatamab (17.1 months) was similar to
that for teclistamab (18.4 months) and longer than that for ide-cel
(10.7 months). Median PFS for elranatamab (11.8 months) was similar
tothatfor teclistamab (11.3 months) and numerically longer than that
foride-cel (8.8 months). Median OS for elranatamab (21.2 months) was
similar to that for teclistamab (18.3 months) and ide-cel (19.4 months).
These results demonstrate not only the ways in which immunothera-
peutic approaches have extended the range of options for patients with
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RRMM but also the importance of customizing therapy to maximize
efficacy and minimize toxicity for individual patients.

The interpretation of the results in this study is limited by its
single-arm design and lack of direct comparison with other treatment
options as well as by the small sample size in some subgroups. How-
ever, elranatamab induced durable clinical and molecular responses
with predictable pharmacokinetics and a manageable safety profile
for patients with RRMM. These results, along withemerging evidence
for both PFS and OS, support the favorable risk-benefit profile of
elranatamab at its RP2D (76 mg subcutaneously weekly) for patients
with RRMM. Ongoing studies, including the pivotal phase 2 study
(MagnetisMM-3), will further investigate elranatamab for patients
with RRMM or newly diagnosed MM.

Online content

Any methods, additional references, Nature Portfolio reporting sum-
maries, source data, extended data, supplementary information,
acknowledgements, peer review information; details of author contri-
butions and competinginterests; and statements of dataand code avail-
ability are available at https://doi.org/10.1038/s41591-023-02589-w.
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Methods
Study design and participants
MagnetisMM-1 is a first-in-human, open-label, multicenter, phase 1
study (NCT03269136) that enrolled patients from November 2017
through April 2021 at 14 investigative centers (11 in the United States
and three in Canada). The study included intravenous and subcuta-
neous dose escalation without priming or premedication (part 1),
expansions with priming but no premedication (part1.1) and expansion
with both priming and premedication (part 2A). Eligible patients aged
>18 years had a diagnosis of MM as defined by IMWG criteria', meas-
urable disease and progression or intolerance to standard therapies,
including atleast one proteasome inhibitor,immunomodulatory drug
and CD38-directed antibody. Prior BCMA-targeted therapy was permit-
ted. Eastern Cooperative Oncology Group performance status (ECOG
PS) of 0-1or 2 (if due to underlying MM) as well as adequate hepatic
(total bilirubin <2.0 mg dI™ with exception for Gilbert syndrome; alka-
line phosphatase and aspartate/alanine aminotransferases <2.5times
the upper limit of normal with exceptions for bone or liverinvolvement
by tumor, respectively), renal (creatinine clearance =30 ml min™) and
hematopoietic (absolute neutrophil count 21,000 mm?, platelet count
>25,000 mm®and hemoglobin >8.0 g dI™*) function were required.
This study was conducted in accordance with the Declaration of
Helsinki and the International Conference on Harmonization guide-
lines for Good Clinical Practice. All patients provided writteninformed
consent. The study protocol and relevant documents were approved by
anindependentinstitutional review board or ethics committee at each
investigative center. Patient safety was monitored jointly by investiga-
tors and a safety assessment committee established by the sponsor.

Procedures

Patients received elranatamab monotherapy intravenously (dose
levels 0.1,0.3,1,3,10,30 or 50 pg kg™ or subcutaneously (dose levels
80,130,215,360, 600 0r1,000 png kg™) either QW or Q2W until disease
progression, withdrawal of consent, death or discontinuation. To miti-
gate CRS, asingle priming dose (600 pg kg™ or equivalent 44-mg fixed
dose) was administered to patients who received elranatamab at the
RP2D (1,000 pg kg™ or equivalent 76-mg fixed dose) in part 1.1 (n = 20)
and part 2A (n=15). In addition, patients enrolled in part 2A received
premedication (dexamethasone 20 mg or equivalent, antihistamine
and antipyretic) before the priming dose and the first full treatment
dose. Dose modifications were permitted for management of adverse
events. Patients with disease stability for >2 months were permitted to
transition to elranatamab Q2W after 6 months of QW therapy.

Outcomes

For dose escalation (part 1), the primary endpoint was the number of
DLTs. The primary efficacy endpoints were ORR and DOR for patients
treated at efficacious doses, with response assessed according to IMWG
criteria®. Secondary endpoints included adverse events, laboratory
abnormalities, ORR, time to response, CR rate, DOR, PFS, OS, rate of
MRD negativity, pharmacokinetic parameters, immunogenicity and
levels of serum cytokines. Additional planned secondary endpoints
notreportedin this manuscriptincluded above-described endpointsin
patients treated with elranatamab in combination withimmunomodu-
latory agents. Exploratory endpointsincluded levels of soluble BCMA
and characterization ofimmune cellsin whole blood and bone marrow
by flow cytometry analysis.

The DLT observation period was through the end of the first treat-
ment cycle for each patient in part 1. TEAEs were graded according to
National Cancer Institute Common Terminology Criteria for Adverse
Events (NCICTCAE) version4.03.Both CRS and ICANS were defined and
graded accordingto American Society for Transplantationand Cellular
Therapy consensus criteria”. Tumor response and disease progression
were assessed according to IMWG response criteria”, and ORR was
calculated based on confirmed responses reported by investigators.

MRD at asensitivity of 1 x 10~ was centrally assessed by next-generation
sequencing (clonoSEQ, Adaptive Biotechnologies) according to IMWG
response criteria”. Pharmacokinetics, cytokines, lymphocyte subsets
and serum levels of soluble BCMA were analyzed over time.

Statistical analysis

Safety and efficacy were evaluated in all patients enrolled who received
at least one dose of elranatamab. Elranatamab dose escalation was
guided using a Bayesian method with modified Toxicity Probability
Interval design'. Maximum tolerated dose was defined as the dose with
approximately 25% probability of DLT and considers equivalent doses
that yield a probability of DLT in the (equivalence) interval between
20% and 30%. Due to the dynamic nature of the Bayesian allocation
procedure, the sample size of the modified toxicity probability interval
couldnotbe determinedinadvance. No formal hypothesis testing was
performed for efficacy endpoints.

Summary statistics for categorical variables were reported with
mean (s.d.) or median (95% CI or range) unless otherwise specified.
Time-to-event endpoints were analyzed using the Kaplan-Meier
method". Cls for medians were calculated according to the Clopper-
Pearson method™, and Cls for Kaplan-Meier estimates were derived
using the log(-log) method"”. SAS version 9.4 software was used for
statistical analysis. This ongoing study is registered with ClinicalTrials.
gov (NCT03269136).

Reporting summary
Furtherinformation onresearch designisavailable in the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Uponreasonable request, and subject to review, Pfizer will provide the
datathatsupportthe findings of this study. Subject to certain criteria,
conditions and exceptions, Pfizer may also provide access tothe related
individual de-identified participant data. See https://www.pfizer.com/
science/clinical-trials/trial-data-and-results for more information.
The protocol and statistical analysis plan for MagnetisMM-1 have been
uploaded to ClinicalTrials.gov.
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Extended Data Fig. 1| Effect of premedication on cytokine production including (a) IFN-y, (b) TNF-«, (c) IL-2, and (d) IL-6. The mean is plotted from 20 patients

inPart1.1and 15 patientsin Part 2A. Error bars represent standard error of the mean. C, cycle; D, day; H, hour; IFN-y, interferon-gamma; IL-2, interleukin 2; IL-6,
interleukin 6; TNF-a, tumor necrosis factor-alpha.
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Extended DataFig. 2 | ElIranatamab-induced changes in soluble BCMA. BCMA, B-cell maturation antigen; CR, complete response; MR, minimal response;
PD, progressive disease; PR, partial response; QW, once weekly; SBCMA, soluble B-cell maturation antigen; sCR, stringent complete response; SD, stable disease;
VGPR, very good partial response.
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Extended Data Fig. 3| Objective response rate across subgroups. Square aminotransferase; BCMA, B-cell maturation antigen; CI, confidence interval;
denotes ORR and the whiskers indicate 95% CI (Clopper-Pearson). Liver CrCl, creatinine clearance; ECOG PS, Eastern Cooperative Oncology Group
function: normal = AST and total bilirubin <ULN; impaired = AST or total performance status; ORR, objective response rate; ULN, upper limit of normal.

bilirubin >ULN (including both AST and total bilirubin >ULN). AST, aspartate
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Extended Data Table 1| TEAEs (all causality)

Elranatamab IV and SC monotherapy (N = 88)
Adverse event

Grade 1 Grade 2 Grade 3 Grade 4 Total

Hematologic
Anemia 2(2.3) 13 (14.8) 42 (47.7) 1(1.1) 58 (65.9)
Neutropenia 2(2.3) 33.4) 19(21.6) 26(29.5) 50(56.8)
Lymphopenia 0 1(1.1) 11(12.5) 33(37.5) 45(51.1)
Thrombocytopenia 10 (11.4) 8(9.1) 11(12.5) 16(18.2)  45(51.1)

Non-hematologic

CRS? 37(42.0)  26(29.5) 0 0 63 (71.6)
Injection-site reaction 30 (34.1) 4(4.5) 0 0 34 (38.6)
Fatigue 10 (11.4) 18 (20.5) 44.5) 0 32 (36.4)

Values are »n (%). Data cutoff was September 30, 2022. Any grade TEAESs reported in >33.3% of patients. Grading
of TEAESs based on NCI CTCAE version 4.03, except for CRS. Grading of CRS based on Lee, D.W. et al. Biol
Blood Marrow Transplant 25, 625-638 (2019).

253 patients received no priming or premedication, 20 patients received priming only, and 15 patients received
priming plus premedication; in the group that received priming plus premedication, the overall incidence of CRS
was 67% and limited to grade 1 (33%) and grade 2 (33%) with seven patients (47%) receiving tocilizumab.

CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; NCI, National
Cancer Institute; [V, intravenous; SC, subcutaneous, TEAE, treatment-emergent adverse event.
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Extended Data Table 2 | Effect of priming and premedication on CRS

Elranatamab SC at
recommended monotherapy dose

Dose escalation Priming Expansion
(RP2D) cohort cohort
part 1 part 1.1 part 2A
N=6) (N=20) =15
Priming/premedication® No/No Yes/No Yes/Yes
Overall incidence of CRS 6 (100.0) 20 (100.0) 10 (66.7)
Grade 1 4 (66.7) 10 (50.0) 5:433:3)
Grade 2 2 (33.3) 10 (50.0) 5(33.3)
Median duration of CRS, days 4.0 (1.0-10.0) 3.0 (2.0-7.0) 3.0 (1.0-4.0)

Median time to onset of CRS relative

8 TR S, BN 1.0(1.0-3.0)  1.0(1.0-2.0)  2.0(1.0-2.0)

Supportive measures®
Tocilizumab 3 (50.0) 16 (80.0) 7 (46.7)
Steroids 1(16.7) 3 (15.0) 3 (20.0)
Oxygen 0 7 (35.0) 2(13.3)
Vasopressor 0 0 0

Values are median (range) or # (%). Data cutoff was September 30, 2022. Grading of CRS based on Lee, D.W. et al.
Biol Blood Marrow Transplant 25, 625-638 (2019).

“Premedication (with acetaminophen, diphenhydramine, and dexamethasone) was given with the priming dose and
first full dose.

bPercentage calculated based on number of patients exposed to elranatamab in each part of the study.

CRS, cytokine release syndrome; RP2D, recommended phase 2 dose; SC, subcutaneous.
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Extended Data Table 3 | Effect of priming and premedication on ICANS

Elranatamab SC at
recommended monotherapy dose

Dose escalation Priming Expansion
(RP2D) cohort cohort
part1 part 1.1 part 2A
(N=06) (N=20) (N=15)
Priming/premedication® No/No Yes/No Yes/Yes
Overall incidence of ICANS 2 (33.3) 3 (15.0) 2:(13.3)
Grade 1 2 (33.3) 1(5.0) 1(6.7)
Grade 2 0 2 (10.0) 1(6.7)
Median duration of ICANS, days 4.5 (2.0-7.0) 3.0 (2.0-3.0) 1.5 (1.0-2.0)
Median time to onset of ICANS 1.0 (1.0-1.0) 1.0 (1.0-2.0)  2.0(2.0-2.0)
relative to most recent dose, days
Supportive measures®
Tocilizumab 0 3 (15.0) 2(13.3)
Steroids 1(16.7) 1(5.0) 1(6.7)

Values are median (range) or # (%). Data cutoff was September 30, 2022. Grading of ICANS based on Lee, D.W. et
al. Biol Blood Marrow Transplant 25, 625-638 (2019).

“Premedication (with acetaminophen, diphenhydramine, and dexamethasone) was given with the priming dose and
first full dose.

bPercentage calculated based on number of patients exposed to elranatamab in each part of the study.

ICANS, immune effector cell-associated neurotoxicity syndrome; RP2D, recommended phase 2 dose; SC,
subcutaneous.
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Extended Data Table 4 | Elranatamab serum pharmacokinetic (total) parameters 1week after a single subcutaneous dose

administration

Part 1 Part 1 Part1 Part1 Part1 Part 1 Part 1.1* Part 2A?
80 ng/kg 130 png/kg 215 ng/kg 360 ng/kg 600 pg/kg 1000 pg/kg 600/1000 44/76 mg
N=2) N=3) V=2 N=4 V=3 V=4 ng/kg V=11)
N=14)
AUCra, 703, 1140 4426 (17) 435, 6090 12580 (26) 18590 (31) 25530 (36) 17700 (37) 11070 (103)
ng-day/ml
AUCHu (dn), 73.2,270 393.8 (40) 298, 597 431.1 (30) 337.3 (30) 414.5 (35) 421.3 (47) 251.4(103)
ng-day/ml/mg
Cinax, ng/ml 172,206 829.3 (19) 979, 1140 2568 (42) 3857 (13) 4834 (25) 4084 (37) 2682 (99)
Cmax (dn), 17.9, 49.0 73.86 (51) 67.1,112 87.88 (39) 69.95 (13) 78.44 (27) 97.28 (46) 60.95 (99)
ng/ml/mg
Trax, day 3.00, 2.93 7.00, 6.94 7.02 6.91 6.98 6.99
6.89 (2.93-7.90) 7.93 (4.98-6.98)  (6.72-7.12) (4.92-7.08) (6.93-6.99) (6.98-7.00)

Values are geometric mean (geometric % coefficient of variation) for all parameters except median (IQR) for Tmax. Data cutoff was September 30, 2022. N represents
the number of participants with sufficient information to estimate at least one PK parameter for AUCta, AUCta (dn), Cmax, Cmax (dn), or Tmax. Individual values are

listed when there are less than three evaluable measurements. Tau is 1 week since the first dose.
Participants in Part 1.1 and Part 2A received a priming dose of 600 ug/kg (or equivalent fixed dose of 44 mg) for the first dose.
AUC, area under the plasma concentration-time curve from time zero to the end of the dosing interval; Cmax, maximum observed plasma concentration; dn, dose
normalized; IQR, interquartile range; PK, pharmacokinetic; Tmax, time of the maximum observed plasma concentration.
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Extended Data Table 5 | Efficacy endpoints reported in RRMM for currently approved BCMA-targeted immunotherapies

Teclistamab Ide-cel Cilta-cel
(MajesTEC-1)! (KarMMa)? (CARTITUDE-1)?
ORR, % 63.0 67.1% 83.2%
(104/165) (94/140) 94/113)
Median DOR, months 18.4 10.7 NR
(14.9-NE) (9.0-11.3) (15.9-NE)
Median PFS, months 11.3 8.8 NR
(8.8-17.1) (5.6-11.6) (16.8-NE)
Median OS, months 18.3 19.4 Not reported
(15.1-NE) (18.2-NE)
Median follow-up, months 14.1 133 12.4

(Range 0.3-24.4)

(Range 0.2-21.2)

(IQR 10.6-15.2)

Values are median (95% CI) for all parameters except median (range or IQR) for follow-up, and % (#/N) for ORR. » represents the number of participants

achieving ORR and N represents the total number of evaluable participants. References: 1. Moreau, P. et al. N Engl J Med 387, 495-505 (2022); 2. Munshi, N.C.
etal. N Engl J Med 384, 705-716 (2021); 3. Berdeja, J.G. et al. Lancet 398, 314-324 (2021).
2Among patients who underwent leukapheresis.

BCMA, B-cell maturation antigen; CI, confidence interval, cilta-cel, ciltacabtagene autoleucel; DOR, duration of response; ide-cel, idecabtagene vicleucel; IQR,
interquartile range; NE, not estimable; NR, not reached; ORR, objective response rate; OS, overall survival, PFS, progression-free survival, RRMM, relapsed or

refractory multiple myeloma
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Information can be accessed at : https://www.clinicaltrials.gov/ct2/show/NCT03269136 or by reviewing the study protocol in the
Supporting Information.

Patients were enrolled from 14 investigative centers from November 2017 through April 2021; the data cutoff was September 30,
2022.

As defined in the protocol (accessible via URL above), the primary safety endpoint was the number of dose-limiting toxicities; the
primary efficacy endpoints were objective response rate and duration of response for patients treated at efficacious doses, with
response assessed according to International Myeloma Working Group (IMWG) criteria. Secondary endpoints included adverse
events, laboratory abnormalities, objective response rate, time to response, complete response rate, duration of response,
progression-free survival, overall survival, rate of minimal residual disease negativity, pharmacokinetic parameters, immunogenicity,
and levels of serum cytokines.

Primary and secondary endpoints were predefined in the protocol before the trial began enroliment. They were assessed as per
description in the methods section, including the following: "The dose-limiting toxicity observation period was through the end of the
first treatment cycle for each patient in Part 1. Treatment-emergent adverse events were graded according to National Cancer
Institute Common Terminology Criteria for Adverse Events version 4.03. Both cytokine release syndrome and immune effector cell-
associated neurotoxicity syndrome were defined and graded according to American Society for Transplantation and Cellular Therapy
consensus criteria. Tumor response and disease progression were assessed according to IMWG response criteria, and objective
response rate was calculated based on confirmed responses reported by investigators. Minimal residual disease at a sensitivity of
1x10-5 was centrally assessed by next-generation sequencing (clonoSEQ®, Adaptive Biotechnologies, Seattle, WA, USA) according to
IMWG response criteria. Pharmacokinetics, cytokines, lymphocyte subsets, and serum levels of soluble B-cell maturation antigen
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