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Multiple myeloma remains an incurable disease, despite the development of numerous drug classes and combinations
that have contributed to improved overall survival. Immunotherapies directed against cancer cell-surface antigens, such
as chimeric antigen receptor (CAR) T-cell therapy and T-cell-redirecting bispecific antibodies, have recently received
regulatory approvals and shown unprecedented efficacy. However, these immunotherapies have unique mechanisms of
action and toxicities that are different to previous treatments for myeloma, so experiences from clinical trials and early
access programmes are essential for providing specific recommendations for management of patients, especially as these
agents become available across many parts of the world. Here, we provide expert consensus clinical practice guidelines
for the use of bispecific antibodies for the treatment of myeloma. The International Myeloma Working Group is also
involved in the collection of prospective real-time data of patients treated with such immunotherapies, with the aim of
learning continuously and adapting clinical practices to optimise the management of patients receiving immunotherapies.

Introduction
In the past two decades, considerable advances in the
treatment of multiple myeloma have led to improved
survival rates. However, patients who become refractory
to proteasome inhibitors, immunomodulatory agents,
and anti-CD38 monoclonal antibodies have dismal
outcomes, with a median overall survival of around
1 year,' underscoring the need for new treatments for
patients with relapsed or refractory multiple myeloma.**
Several promising drugs with novel mechanisms of
action have been approved for relapsed or refractory
multiple myeloma within the past 2 years, including
chimeric antigen receptor (CAR) T-cells (ide-cel and cilta-
cel) and T-cell-redirecting bispecific antibodies.

Bispecific antibodies are a class of immunotherapy
designed to simultaneously bind to T cells via CD3 and to
surface antigens on the tumour cell. This dual binding
induces the redirection and activation of the T cells
against the tumour, resulting in the release of granzymes
and perforins as well as pro-inflammatory cytokines,
leading to HLA-independent T-cell-mediated tumour cell
killing.* Multiple bispecific antibodies are in development
that target different antigens on multiple myeloma cells,
with the most relevant tumour-associated antigens being
BCMA, GPRC5d, and FcRH5.*¢

This Policy Review provides a consensus statement
aiming to optimise care for patients receiving bispecific
antibody therapy.

Data collection

A panel of 37 experts with broad experience in the
management of patients with relapsed or refractory
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multiple myeloma was convened by the International
Myeloma Working Group (IMWG). We reviewed articles
with at least 50 patients enrolled (appendix pp 2-4), as
well as two consensus papers.’* Several virtual meetings
were held from 2022 to 2023 to define optimal
management strategies. To provide consensus
recommendations about infectious complications, an
electronic questionnaire was developed, and 50 experts
participating in the IMWG  Immunotherapy
Subcommittee were asked to give their vote and feedback.
Statements with a high agreement (>50%) were
incorporated as recommendations (appendix pp 9-11).
This Policy Review summarises the panel’'s consensus
and provides recommendations for management of
bispecific antibodies for the treatment of relapsed or
refractory multiple myeloma.

Summary of efficacy and safety data for drugs
with more advanced development

To date, three bispecific antibodies have received
accelerated regulatory approvals and many others are in
development. A summary of key efficacy and safety data
of several bispecific antibodies approved or in
development is included in table 1.5

Teclistamab

Teclistamab is a BCMA-CD3 bispecific antibody that was
first approved by the European Medicines Agency (EMA)
in August, 2022, for the treatment of patients who have
previously received three or more therapies and then by
the US Food and Drug Administration (FDA) in
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October, 2022, for patients who have previously received
four or more treatments.

Approval was based on the results of the phase 1
MajesTEC-1 study, which enrolled 157 patients and
identified the recommended phase 2 dose of teclistamab;
1-5 mg/kg given subcutaneously weekly following two
step-up doses of 0-06 mg/kg and 0-3 mg/kg. The phase 2
expansion enrolled 165 patients.® The study reported
grade 3 or 4 adverse events in 156 (94- 5%) of 165 patients.
The most notable adverse events related to T-cell
redirection included cytokine release syndrome in 119
(72-1%) of 165 patients, neurological adverse events in 24
(14-5%) of 165 patients, and immune effector cell-
associated neurological toxicity in five (3-0%) of
165 patients; almost all of these events were grade 1 or
grade 2 and mostly occurred during the step-up and cycle
1 dosing (95% of cases), with comparable safety in
recently reported real-world cohorts.”” Haematological
toxicity (>90%) and infection (126 [76-4%)] of 165) were
frequent, and 12 (7-3%) patients died from COVID-19.

Talquetamab

Talquetamab, a subcutaneous GPRC5d-CD3 bispecific
antibody, was approved by the FDA and EMA in
August, 2023. Accelerated approval was based on the
results of the MonumenTAL-1 phase 1-2 study, which
generated two recommended phase 2 dose dosing
schedules (0-4 mg/kg subcutaneously once weekly and
0-8 mg/kg subcutaneously once every 2 weeks) and
showed overall response rates (ORRs) of 74-1% (106 of
143 patients) with the 0-4 mg/kg dose and 73-1% (108 of
145 patients) with the 0-8 mg/kg dose; median
progression-free survival was 7-5 months (95% CI
5-7-9-4) with the 0-4 mg/kg dose and 11-9 months
(95% CI 8-4-NE) with the 0-8 mg/kg dose. The study
reported serious adverse events in 135 (47%) of
288 patients, but very few patients discontinued therapy
due to adverse events. Haematological toxicity was
common, as well as several non-haematological adverse
events (incidence >40%) including pyrexia (88 [33%)] of
288), cytokine release syndrome (218 [76%)] of 288),
dysgeusia (136 [47%)] of 288), infection (175 [61%)] of 288),
nail disorders (144 [50%] of 288), musculoskeletal pain
(124 [43%)] of 288), and skin disorders (118 [41%] of 288).¢

Elranatamab

Elranatamab was approved by the FDA and EMA in
August, 2023, and is the second approved BCMA-CD3
bispecific antibody. It was approved on the basis of the
results of the MagnetisMM-3 Study, involving 123 patients
with relapsed or refractory multiple myeloma, and
showed an ORR of 61% (95% CI 52-70; 75 of 123 patients),
with the median duration of response not reached
(95% CI 12-NE) and a median progression-free survival
of 17-2 months (95% CI 9-8-NE).”* This bispecific
antibody was given subcutaneously weekly at a fixed dose
of 76 mg with two step-up doses (12 mg and 32 mg), and
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responders at 24 weeks decreased the frequency of
dosing to every 2 weeks. Similar safety signals to other
BCMA-targeting bispecific antibodies have been noted,
including a high incidence of haematological toxicity
(>80%), cytokine release syndrome (71 [58%] of 123), and
infection (82 [67%] 123, grade 3—4 in 43 [35%)] of 123).7*

Toxicity and management

Cytokine release syndrome

Cytokine release syndrome is a systemic inflammatory
reaction resulting from bispecific antibody-mediated
T-cell activation, leading to secretion of pro-inflammatory
cytokines such as IL-2, IL-6, IFN-y, and TNF.”? The
clinical presentation varies from isolated fever to, if not
properly recognised and timely treated, severe reactions,
including hypotension, tachypnoea, and hypoxaemia. All
bispecific antibodies currently in clinical development
for multiple myeloma induce cytokine release syndrome,
which is mostly grade 1 or 2, and generally confined to
the step-up doses or first full dose (table 2).>* %22 The
differences reported in the frequency of cytokine release
syndrome between the different bispecific antibodies
can be partly explained by the variability in the number
of step-up doses, use and schedule of pre-medications,
route of administration, and differences in CD3-binding
affinity.” The median time to onset of cytokine release
syndrome is within 24 h of intravenous infusion of
bispecific antibodies, whereas it occurs after at least 24 h
with subcutaneous administration, which can be
explained by the gradual increase in serum concentration
with subcutaneous administration.”

Diagnostic investigation of cytokine release syndrome

The occurrence of cytokine release syndrome is highly
predictable.  Different mitigation strategies are
implemented to decrease the incidence and severity of
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See Online for appendix

Allgrade, n/N (%) Grade 3 or Median time Median duration
higher, n/N (%) (range)toonset, (range), any
any grade grade
BCMA-CD3-targeted
Teclistamab® 119/165 (72-1%)  1/165 (0-6%) 2 days (1-6) 2 days (1-9)
Elranatamab® 71/123 (57-7%) 0/123 (0%) 2 days (1-9) 2 days (1-19)
Linvoseltamab®® (200 mg) 51/117 (44%) 1/117 (0-9%) 14-8 h (0-177) 16-5h (1-144)
ABBV-383" (240 mg) 71/124(72:8%)  0/124 (0%) 1day (1-7) 1day (1-8)
Alnuctamab® 43/78 (55%) 0/78 (0%) 3 days (1-20) 2.5 days (2-10)
GPRC5D-(D3-targeted
Talquetamab® (405 pg/kg)  113/143 (79%) 3/143 (2:1%) 2 days (1-8) 2 days (1-13)
Talquetamab® (800 ug/kg)  105/145 (72-4%)  1/45 (0-7%) 2 days (1-8) 2 days (1-29)
Forimtamig® 45/57 (78-4%) 1/57 (2:0%) 5h 2 days
FCRH5-CD3-targeted
Cevostamab® 130/161(80-7%)  2/161(1-2%) NR; onset within NR; resolution
24 hin113/161 within 48 hin
(70%) 137/161 (85%)
NR=not reported.
Table 2: Cytokine release syndrome with bispecific antibodies
e207
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cytokine release syndrome, such as step-up doses and
premedication. However, because the signs and
symptoms overlap with those of infections or other
disorders, a detailed medical history, physical exam-
ination, and laboratory investigations should be
performed in all suspected cases. Complete blood counts
and comprehensive metabolic panels, including inflam-
matory markers and coagulation tests, are highly
recommended. A full infectious investigation including
blood culture, urine culture, urine analysis, and chest
x-ray should be considered on the basis of clinical
findings. C-reactive protein concentrations are not useful
for monitoring after the use of tocilizumab, because
C-reactive protein is induced by the IL-6 pathway and its
concentration tends to decrease after tocilizumab usage.
However, procalcitonin might be of value in this setting.
The use of broad-spectrum antibiotics should be
considered especially if neutropenia co-exists. In general,
bispecific antibodies should not be administered during
an active infection, because infections might precipitate
severe cytokine release syndrome.*** Additionally, if
bispecific antibody therapy has been interrupted for a
considerable period of time (generally >4 weeks),
repeating the step-up dosing should be considered when
resuming treatment to avoid inducing cytokine release
syndrome.

Grading and management of cytokine release syndrome

There are multiple grading scales for cytokine release
syndrome, but to improve uniformity across studies we
recommend using the consensus grading guidelines

Panel 1: Management of cytokine release syndrome

Grade 1: observation

« Consider early tocilizumab use

« If persistent grade 1 (>24-48 h), early use of tocilizumab is
encouraged

Grade 2: tocilizumab 8 mg/kg intravenously

« If no improvement, consider adding second line treatment
(ie, steroids)

« Supportive care including oxygen supplementation, fluids,
should be implemented

Grade 3: tocilizumab plus dexamethasone 10 mg every 6 h

« Transfer the patient to ICU

« Supportive care as clinically indicated

« Consider high-dose steroids and salvage CRS treatment (ie,
anakinra)

Grade 4: tocilizumab plus high-dose steroids

« Transfer the patient to ICU

« Supportive care as clinically indicated

« Consider high-dose steroids and salvage CRS treatment (ie,
anakinra)

ICU=intensive care unit. CRS=cytokine release syndrome.

from the American Society for Transplantation and
Cellular Therapy (appendix p 3),* which consider
temperature, blood pressure, and oxygen saturation.

Patients should be monitored during bispecific
antibody therapy for signs and symptoms of cytokine
release syndrome, such as fever, to allow for early
intervention. Treatment of cytokine release syndrome
should take into consideration the individual agent and
be guided by the available data. The goals of management
should be to prevent or minimise any or all symptoms of
cytokine release syndrome. As such, prophylactic use of
tocilizumab, an IL-6 receptor-blocking antibody, has
been evaluated in several trials. In a study of cevostamab,
a bispecific antibody targeting FcRH5 and CD3,
31 patients received tocilizumab 2 h before the initial
step-up dose. The incidence and severity of cytokine
release syndrome in these patients were compared with
the incidence and severity reported in 44 patients treated
with cevostamab without tocilizumab. Prophylactic
tocilizumab (8 mg/kg) efficiently reduced the overall
incidence of cytokine release syndrome from 90-9%
(40 of 44 patients) to 38-7% (12 of 31 patients), with no
negative impact on disease response, although the
incidence of grade 3—4 neutropenia was higher.” In a
study of teclistamab, 23 patients received tocilizumab
prophylaxis within 4 h of step-up dosing. Compared with
patients treated in the MajesTEC-1 study with standard
prophylaxis without tocilizumab, a single dose of
tocilizumab efficiently reduced the overall incidence of
cytokine release syndrome from 72-1% (119 of 165
patients) to 26-1% (six of 23 patients), with the greatest
benefit in preventing grade 1 events as the rates of
grade 2 events appeared to be similar to those reported
in MajesTEC-1 (21-2% [35 of 165 patients] vs 17-4% [ four
of 23 patients]).” Prophylactic use of tocilizumab
is currently considered investigational and not
recommended outside of a clinical trial, although the
evidence of its use in the real-world setting is
progressively increasing.”*

In patients who develop cytokine release syndrome,
supportive care should be initiated, including prompt
administration of acetaminophen, intravenous fluids,
and oxygen as needed. Panel consensus supports early
administration of tocilizumab in patients with grade 1
cytokine release syndrome, even at the first sign of fever,
because tocilizumab is rapidly effective and prevents
progression of severity, without evidence of a reduction
in efficacy” (panel 1). Moreover, it is likely that early
intervention prevents additional toxicity and shortens
hospital stay.” In MajesTEC-1, tocilizumab use decreased
the recurrence of cytokine release syndrome with
subsequent dosing, further supporting this strategy.®
Tocilizumab is given intravenously at a dose of 8 mg/kg
(maximum dose 800 mg) and can be repeated, generally
for a maximum of three doses in 24 h. If cytokine release
syndrome persists or recurs after 1-3 doses of
tocilizumab, second-line therapy can be started (ie,
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steroids and anakinra, among others). Repeat dosing of
tocilizumab was not needed in most cases of cytokine
release syndrome in MajesTEC-1.

Alternatively, there was also support from a minority of
panellists for monitoring without tocilizumab or
aggressive intervention for initial grade 1 cytokine release
syndrome, and for the use of steroids (eg, dexamethasone
10 mg) as first-line treatment and reserving tocilizumab
(or other available drugs with a similar mode of action)
for persistent or recurrent cytokine release syndrome
unresponsive to steroids (panel 1). The evidence
supporting initial management of multiple myeloma
with steroids in the setting of bispecific antibodies is very
scarce. The combination of tocilizumab and steroids is
recommended for treatment of grade 3 or worse cytokine
release syndrome, but these events are infrequent with
bispecific antibodies in multiple myeloma.

Overall, patients typically recover quickly with standard
supportive care,” but on rare occasions severe cytokine
release syndrome might require intensive monitoring
and support (eg, vasopressor administration, anakinra,
and steroids), preferably in an intensive care unit setting
with staff experienced in managing such patients. A
summary of panel recommendations for management of
cytokine release syndrome is included in the appendix
(pp 9-11).

For the initial clinical trials with all bispecific
antibodies, inpatient hospital monitoring during step-up
or the first full dose, or both, was required. However, in
the real-world setting, outpatient dosing is currently
being explored at selected centres as well as tocilizumab
prophylaxis.®*** Standard operating procedures should
be developed to optimise local care for bispecific
antibodies.

Neurological complications

Clinical presentation of neurological complications

The three main types of neurotoxicity that have been
reported with bispecific antibodies are headache,
immune effector cell-associated neurological toxicity, and
peripheral neuropathy (panel 2 and appendix p 6), and
reporting varies across trials. Headache has been
reported as a non-specific neurotoxic event in most
immunotherapy clinical trials, because it can be
associated with cytokine release syndrome and often
responds to treatment with acetaminophen or local
measures (eg, local cold). Immune effector cell-associated
neurological toxicity is less common but believed to be
triggered by passive diffusion of cytokines and trafficking
of T cells into the CNS, monocyte recruitment, and
macrophage activation. It often happens concurrent to or
following cytokine release syndrome and typically
consists of varying degrees of diffuse encephalopathy
with or without focal signs, intracranial hypertension, or
seizures.*” Peripheral neuropathies have been mostly
sensory and are associated with a previous history of
peripheral neuropathy.
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Panel 2: Management of immune effector cell-associated
neurotoxicity syndrome

Grade 1 (ICE score 7-9): observe
« Can consider early dexamethasone in high-risk patients
« Consider non-sedating anti-epileptic drugs

Grade 2 (ICE score 3-6): dexamethasone 10 mg every 12 h

» If no improvement after 48 h, consider high dose
dexamethasone (20 mg every 6 h) and alternative agents
such as anakinra

« Start non-sedating anti-epileptic drugs

+ Consider EEG and CT/MRI imaging

Grade 3 (ICE score 0-2): dexamethasone 10 mg every 6 h

» If no improvement after 24 h consider high dose
dexamethasone (20 mg every 6 h), high dose
methylprednisolone (1-2 g per day) and/or alternative
agents such as anakinra

» Start non-sedating anti-epileptic drugs if not on already

+ Perform CT/MRI imaging, consider EEG

» Consider CSF evaluation for other causes and pressure
measurement

« Transfer the patient to ICU

Grade 4 (ICE score 0): dexamethasone 10 mg every 6 h

+ In dexamethasone refractory patients, consider high dose
methylprednisolone 2 mg/kg every 12 h

« For refractory patients consider alternative therapies (IL-1
blockers, such as anakinra)

» Start non-sedating anti-epileptic drugs if not on these
already

» Perform CT/MRI imaging, consider EEG (if not previously
done)

« Consider CSF evaluation for other causes and pressure
measurement (if not previously done)

» Patient should be in the ICU

ICE=simmune effector cell encephalopathy. EEG=electroencephalogram. ICU=intensive
care unit.

Frequency of neurological complications in clinical trials

In MajesTEC-1, headache was reported in 14 (8-5%) of
165 patients, all of which were grade 1-2 events except for
one patient with a grade 3—4 event. Immune effector cell-
associated neurological toxicity was reported in five (3%)
of 165 patients (table 1), all grade 1 or 2, and almost all
cases were concurrent with cytokine release syndrome
and all resolved without the need for treatment
discontinuation or dose reduction. Peripheral sensory
neuropathy related to teclistamab was only described in a
single case (0-6%),” with other terms such as motor
dysfunction reported in 26 (16%) of 165 patients and
sensory neuropathy reported in 25 (15%) of 165 of
patients.” In the MagnetisMM-3 trial, headache occurred
in 29 (23-6%) of 123 patients, all grade 1 or 2 events.”*
Immune effector cell-associated neurological toxicity was
reported in four (3-4%) of 123 patients, all grade 1 or 2
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events. The median time to onset was 2-5 (range 1-0—4-0)
days, with a median time to resolution of 2 (range
1-0-6-0) days. peripheral neuropathy was observed in 20
(16%) of 123 patients, all grades 1-2 except for one patient
with grade 3 motor neuropathy. A previous medical
history of peripheral neuropathy was observed in 58
(47%) of 123 patients.

A delayed parkinsonian syndrome unresponsive to
levodopa has been reported in several patients following
BCMA-targeted CAR-T cell therapy. It is hypothesised to
be an on-target off-tumour effect of CAR-T cells on
BCMA-expressing astrocytes and neurons in the basal
ganglia, mainly in the caudate nucleus.® This neurotoxic
event has not been reported with BCMA-CD3-targeted
bispecific antibodies, although the follow-up duration is
still rather short (9-24 months).

In the MonumenTAL-1 trial, headache, as a non-
specific symptom, was reported in 28 (21-5%) of
130 patients, with only one (0-8%) of 130 patients
reporting grade 3 events. Immune effector cell-
associated neurological toxicity was reported in 13
(10-7%) of 122 patients treated with talquetamab
0-4 mg/kg once weekly and 11 (10-1%) of 109 patients
treated with talquetamab 0-8 mg/kg once every 2 weeks,
with two patients in each cohort having grade 3 immune
effector cell-associated neurological toxicity.” Only one
(0-8%) patient developed paresthesia.® Almost all
neurotoxic events occurred during step-up doses and
within cycle 1. In a dose-escalation study of forimtamig,
a bispecific antibody targeting GRPC5D and CD3,
immune effector cell-associated neurological toxicity
occurred in seven (12-3%) of 57 patients, with two
(3-6%) of 57 events being grade 3 or worse in the
subcutaneous cohorts.”

In the phase 1 dose-escalation study of cevostamab, 23
(14-3%) of 161 patients developed immune effector cell-
associated neurological toxicity, mostly grade 1 or 2, with
only one (0-6%) of 161 patients developing grade 3
events. The most common symptoms related to immune
effector cell-associated neurological toxicity were
confusional state and aphasia.’

Evaluation and management of neurotoxicity

Specific scoring systems have been developed to assess
the occurrence and severity of immune effector cell-
associated neurological toxicity. The Immune Effector
Cell-Associated Encephalopathy (ICE) score has been
adopted by the American Society for Transplantation and
Cellular Therapy for evaluation of immune effector cell-
associated neurological toxicity, and results from a
combined assessment of orientation, naming, following
of commands, writing, and attention (appendix p 4).
Grading of immune effector cell-associated neurological
toxicity is then based on the total score from the following
domains: ICE score, level of consciousness, seizures,
motor findings, and signs of elevated intracranial
pressure or cerebral oedema (appendix p 5).*

Baseline and at least twice-daily neurological and ICE
examinations are performed during initiation of bispecific
antibody therapy, but once neurotoxicity is suspected,
more frequent serial neurological examinations with
immune effector cell-associated neurological toxicity
grading are performed. Additional diagnostic investigation
requires the exclusion of other potential causes such as
toxic, metabolic, or infectious encephalopathy, clinical or
subclinical seizures, focal structural lesions, such as
haemorrhagic or ischaemic stroke, and tumour
progression within the CNS. For immune effector cell-
associated neurological toxicity that is grade 2 or worse, an
EEG should be performed to rule out non-convulsive
seizures, and a CT or ideally MRI scan should be done to
rule out cerebral oedema and other acute abnormalities.
Lumbar puncture for cerebrospinal fluid analysis can be
considered, especially if there is suspicion of CNS
infection or tumour infiltration (appendix p 6).

Management of immune effector cell-associated
neurological toxicity primarily relies on the use of
corticosteroids, with dexamethasone being the preferred
initial treatment (panel 2). For grade 1 immune effector
cell-associated neurological toxicity, observation can
generally be considered, except in high-risk patients such
as older patients or those with a high tumour burden in
whom early treatment with dexamethasone is encouraged
to prevent progression. Dexamethasone should be
started at 10 mg every 8-12 h for management of grade 2
immune effector cell-associated neurological toxicity.
Patients with grade 3 or 4 immune effector cell-associated
neurological toxicity should be monitored in the ICU and
the dexamethasone dose can be increased to 10-20 mg
every 6 h or patients can be switched to high-dose
intravenous methylprednisolone (ie, 500 mg to 1 g every
24 h). Additionally, prophylaxis with non-sedating anti-
epileptic drugs can be considered in any patient with
neurotoxicity but especially in those with grade 3—4
toxicity. For persistent neurotoxicity, consider a neurology
consultation and the use of alternative agents such as
anakinra.” A summary of panel recommendations about
the management of neurotoxicity are included in panel 2
and the appendix (pp 12-17).

Peripheral neuropathy can worsen on therapy and can
be assessed Dby mnerve conduction studies and
electromyography. Treatment might require temporary
interruption of bispecific antibodies or a short course of
steroids can be prescribed in selected cases, notably in
patients with a high suspicion of an immune-mediated
underlying mechanism.

Haematological adverse events

Haematological adverse events or cytopenias are a
function of disease refractoriness or toxicity of previous
therapies, as well as a result of treatment-emergent
adverse events related to both the BCMA-directed and
non-BCMA-directed bispecific antibodies. Most studies
of bispecific antibodies®***"#?# have enrolled heavily
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pretreated patients, suggesting a poor bone marrow
reserve as a major contributing factor for cytopenias.

The temporal effect of cytopenias following the
administration of T-cell bispecific antibodies and the
count recovery following dose delays suggest that the
cytopenias are also treatment related.® However, the
exact mechanism and the underlying aetiology of
cytopenias with Dbispecific antibodies are poorly
understood. The cytokine storm or milieu associated
with cytokine release syndrome probably contributes to
bone marrow suppression but additional data are needed
to better define this important form of toxicity.

Incidence and severity of cytopenias with T-cell-engaging
bispecific antibodies

Cytopenias are commonly reported across all clinical trials
of bispecific antibodies, including neutropenia (any grade
28-3-70-9%, grade =3 22-1-64-2%), anaemia (any grade
34.2-52-1%, grade =3 22-4-37%), thrombocytopenia (any
grade 23-5-40%, grade =3 8-8-25-9%), and lymphopenia
(any grade 16-1-34-5%, grade 23 16-1-32-7%). Haemato-
logical toxicities are the most common higher-grade
(grade =3) toxicities seen in all trials.

The dynamics of cytopenias in relation to treatment are
currently evolving, but cytopenias appear more common
earlier in treatment and seem to be more common with
the BCMA-targeting T-cell-engaging bispecific antibodies
than with the non-BCMA-targeting agents. Talquetamab
was evaluated in two dosing schedules, 0-4 mg/kg
weekly and 0-8 mg/kg once every 2 weeks. Numerically,
the incidence of grade 3 or worse neutropenia (44 [30-8%)]
of 143 with 0-4 mg/kg weekly vs 32 [22-1%)] of 145 with
0-8 mg/kg once every 2 weeks), anaemia (45 [31-5%] of
143 vs 36 [24-8%)] of 145), thrombocytopenia (29 [20-3%)]
of 143 vs 24 [16- 6%)] of 145) and lymphopenia (37 [25-9%]
of 143 vs 37 [25-5%)] of 145) is lower than that reported for
BCMAs. However, data on late (>30 days) haematopoietic
recovery are lacking and there might be an
underestimation of the rates and the severity of
cytopenias over time and relatedness to infection. In
patients with persistent or unexplained cytopenias a
complete evaluation should be done to rule out other
possible causes (ie, iron deficiency, myelodysplasia, and
so on).

Management

Most haematological toxicities can be easily managed
with dose delays and supportive care strategies. Growth
factor use has been generally allowed, although not
during active cytokine release syndrome. A summary of
recommended management is provided in table 3 and
the appendix (pp 12-19).

Infections: monitoring, prophylaxis, and treatment
Incidence and severity across the different programmes
Infections are common complications seen in patients
treated with bispecific T-cell engagers, particularly with
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Frequency of visits  Management strategy

myelodysplasia).

ANC=absolute neutrophil count. CBC=complete blood count. *Recommend antibiotic, antiviral, antifungal
prophylaxis, recommend monthly IVIG, recommend neutropenia work up including checking for cytomegalovirus,
Epstein-Barr virus, and adenovirus. TfRecommend checking for other causes of anaemia (vitamins, parvovirus,

Neutropenia CBCwith differential ~ Grade 3 (ANC 0-5-1-0 x 10°/L) without fever: continue
before every dosing  treatment; consider the use of G-CSF until ANC>1-0 x 10°/L;
of antibody grade 4 (ANC <0-5 x 10°/L) or febrile neutropenia: hold

antibody and use G-CSF until ANC>1-0 x 10°/L; consider
extending the dosing interval if desired response is achieved
and myeloma under better control; consider prophylactic use
of G-CSF when restarting antibody*

Anaemia CBC with differential ~ Grade 3 (haemoglobin <8 g/dL) or if patient is symptomatic:
before every dosing  consider transfusing to keep haemoglobin >8 g/dL or
of antibody treatment with erythropoietin-stimulating agents per

institutional guidelinest

Thrombocytopenia  CBCwith differential ~ Grade 4 (platelets <25000) without bleeding or grade 3
before every dosing  (platelets 25 000-50 000) with bleeding: hold antibody
of antibody dosing until platelets recover to >50 000

Table 3: Management of haematological adverse events related to bispecific antibodies

BCMA-targeted agents. Ongoing T-cell activation, T-cell
exhaustion, or treatment-induced depletion of some
T-cell populations in addition to hypogammaglobinaemia
and neutropenia might partially explain the high risk of
infections seen in patients treated with bispecific
antibodies. However, there is still a scarcity of detailed
information about infectious risk and the pathogens
involved.

The overall incidence of any-grade infection ranges
from 32% with ABBV-383 to 76-4% with teclistamab, with
severe grade 3—4 infections seen in 9-45% of cases across
the different trials***"*#* (appendix pp 7-8). Differences
in incidence could account for differences in the target,
drug design, schedule, and duration of therapy as well as
differences in median follow-up in the different trials,
with clinical trials that have a longer follow-up having the
highest cumulative incidence of infections. Clinical trials
of BCMA bispecific antibodies have shown the highest
incidence of infection, with more severe grade 3—4
infections®***# than clinical trials of non-BCMA bispecific
antibodies. In the MonumenTAL-1 study, any-grade
infections were reported in 84 (58-7%) of 143 patients in
the 0-4 mg/kg once weekly dosing cohort and 96 (66-2%)
of 145 patients in the 0-8 mg/kg once every 2 weeks
dosing cohort, with grade 3—4 infections reported in 28
(19-4%) of 143 and 21 (14-5%) of 145 patients, respectively.
New onset of grade 3—4 infections generally occurred in
the first 100 days of therapy, whereas for BCMA bispecific
antibodies the incidence is more or less constant
throughout therapy.® Recent data on BCMA bispecific
antibodies reported a decrease in the incidence of severe
infections when switching from a once weekly to a once
every 2 weeks dosing schedule, suggesting that less
intensive dosing over time or fixed-duration dosing might
mitigate the infectious risk.*¥

Overall, bacterial, fungal, and viral infections have all
been reported in the different trials. Opportunistic

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en mayo 17,
2024. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

e211




Policy Review

e212

infections have also been reported, including
cytomegalovirus (CMV; 11 [8-1%)] of 123 patients treated
with elranatamab), Pneumocystis jirovecii (six patients
each in the MajesTEC-1 and MagnetiSMM-3 trials),
adenovirus, parvovirus B16, herpes virus 6 (HHV6), or
progressive multifocal leukoencephalopathy, among
others.>*n#»# CMV viraemia has been reported in
some trials, although the overall frequency remains low
(around 5%)** and the importance of this viral replication
or reactivation is unknown. Notably, the incidence of
CMV organ disease in the context of CMV viraemia
appears low and thereby the value of pre-emptive therapy
in the setting of bispecific antibody therapy is unclear
and not recommended. Clinical judgement should be
used when considering treatment for patients with CMV
viraemia in the absence of CMV-related organ disease. In
patients with clinical symptoms suggestive of CMV
infection, antiviral treatment (with ganciclovir or
valganciclovir) should be initiated, and bispecific
antibody therapy should be placed on hold with active
monitoring of the viral load.

SARS-CoV-2 infections and COVID-19-related deaths
have also been frequently reported in the different
clinical trials (appendix pp 7-8) that have been
conducted during the COVID-19 pandemic. The overall
incidence of COVID-19 ranges between 9% and 25%,
with severe infections (grade 3—4) in 4-12% of patients
treated. Incidence is higher with BCMA-targeting
treatments as well as with cevostamab; 610294
therefore, prevention and management of COVID-19 is
essential. These drugs might also abrogate the
production of COVID-19 antibodies in response to
vaccinations.” Therefore, patients should be optimally
vaccinated for COVID-19 and receive the appropriate
booster doses, ideally before the initiation of bispecific
antibody therapy. Hygienic measures for prevention of
COVID-19 in bispecific antibody-treated patients, as
well as testing for exposures and symptoms and
initiation of appropriate oral or parenteral COVID-19
therapies (eg, nirmatrelvir with ritonavir, molnupiravir,

and remdesivir) in COVID-19-positive patients is
essential (appendix pp 9-11).

Endemic infections present in different countries
around the world, such as tuberculosis, atypical
mycobacteria, malaria, leptospirosis, and other re-
emergent pathogens should be considered, monitored,
and managed appropriately in patients receiving
bispecific antibody therapy. Consultation and close
collaboration with infectious disease specialists with
experience in managing infections in immuno-
compromised patients is paramount. Collating compre-
hensive data on infections and other complications with
bispecific antibodies could be valuable for future
guidance, and the IMWG Immunotherapy Database has
been commenced to address some of these issues. The
results of the IMWG panel survey are included in the
appendix (pp 12-19) along with specific recommendations
from the panel included in table 4 and the appendix
(pp 9-11).

Infection management should continue even after
discontinuation of bispecific antibody therapy since the
risk of infections is not immediately resolved after
treatment discontinuation. Additional studies are needed
to better understand the duration of immunosuppression
seen with these agents and its optimal management.

On-target, off-tumour toxicities

GPRC5D-targeted therapy-related adverse events
Co-expression of GPRC5D outside of the bone marrow
leads to potential on-target, off-tumour effects. Although
GPRC5D is highly expressed in multiple myeloma
cells,”* it is also expressed in cells that are able to
produce hard keratin structures, such as hair follicles,
and salivary glands.” As such, skin-related adverse events
were reported in 20 (67%) of 30 patients treated with
talquetamab at 0-4 mg/kg once weekly and 31 (70%) of
44 patients treated at 0-8 mg/kg once every 2 weeks.*"
The skin-related adverse events typically occurred early
on during treatment, and all patients with grade 3 skin
rash were successfully re-challenged without recurrence

atovaquone

Antibacterial Local guidelines or quinolone

Antifungal Local guidelines or azole

Entecavir for those at risk of
reactivation

Other viral; cytomegalovirus,
hepatitis B virus

Polymicrobial Intravenous immunoglobulin

Neutropenia
Neutropenia

Throughout treatment

For IgG concentration
<400 mg/dL

Agent or agents Timing Additional comments and recommendations
Antiviral: herpes simplex virusor  Aciclovir or valacyclovir Throughout treatment  Continue for 3 months off treatment or until CD4
varicella zoster virus >200/pL
Pneumocystis Trimethoprim/sulfamethoxazole, Throughout treatment  Continue until CD4 cell count >200/pL

Bacterial infection highest in first few cycles during
neutropenia or if prolonged steroids needed

Fungal infection risk low, consider during prolonged
neutropenia or steroid use

Cytomegalovirus PCR at start and if positive consider
monitoring; local guidelines for monitoring versus
preemptive treatment

Hypogammaglobulinaemia is common throughout

treatment; continue even off therapy for IgG
concentrations <400 mg/dL

Table 4: Infection prevention with bispecific antibody therapy
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of high-grade rashes. Nail-related adverse events were
observed in 17 (57%) of 30 patients treated once weekly
and 12 (27%) of 44 patients treated once every 2 weeks.
Oral adverse events were commonly reported, with
dysgeusia being the second most common non-
haematological adverse event (incidence 19 [63-3%)] of 30
once weekly and 25 [56-8%] of 57 once every 2 weeks).
Oral adverse events tended be more gradual in onset
compared to skin-related adverse events but often
required continued attention by the health-care
professional.

The mainstay of adverse event management with
talquetamab is supportive care; however, dose
interruptions or reductions might be required in severe
or persistent cases. In a recent report the switch to less
frequent dosing led to improvement in the oral and
cutaneous toxicity related to talquetamab.” To prevent
the onset of high-grade cutaneous adverse events, early
or prophylactic use of emollients (eg, urea 10% cream or
ammonium lactate 12% cream) and sunscreen is
encouraged. Moreover, application of low-potency topical
corticosteroids (eg, hydrocortisone and triamcinolone),
with escalation to medium-potency corticosteroids, is
recommended. For more extensive (ie, grade =3) rashes
or rashes refractory to topical therapies, short courses of
oral steroids (eg, prednisone or prednisolone) can be
used. However, long-term corticosteroids should be
avoided where possible due to the risk of infection.
Rashes occurring beyond cycle 2 or refractory to
emollients or low-potency steroids should prompt
dermatology consultation.

Oral symptoms should be managed supportively, with
dose interruptions or reductions reserved for severe or
recurrent cases. Xerostomia can be managed with
increased hydration (saliva substitutes), or sugar-free
chewing gum to stimulate saliva flow. Sodium lauryl
sulphate-free toothpastes might be better tolerated.”*
Nutritional supplements are recommended to optimise
oral intake and limit bodyweight loss. The treatment of
oral comorbidities (eg, Candida or thrush or nutritional
deficiencies leading to glossitis) is also encouraged.
Regular dental review is recommended to minimise the
risk of periodontal disease and caries.”

Hypogammaglobulinaemia

Patients with relapsed or refractory multiple myeloma
are at risk of hypogammaglobulinemia due to their
underlying disease, which is further worsened by anti-
myeloma treatments. Although patients with relapsed or
refractory multiple myeloma are at an increased risk of
infections, the preventive role of immunoglobulin
replacement treatment (IVIG) remains unclear, with low
quality evidence supporting its role.” However, there is
emerging data that IVIG can protect against serious
(grade =3) infections.”” The expected incidence of serum
IgG concentrations of up to 400 mg/dL during anti-
BCMA therapy is higher than 50%, thus consensus
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recommendation, based on the infection-related fatalities
observed,” is that all patients with IgG less than
400 mg/dL receive replacement IVIG.”* In clinical trials,
IVIG use was lower with talquetamab (range 9-7-13-3%)
than with BCMA-targeting bispecific antibodies.
However, IVIG should be considered in all patients with
severe immunoparesis irrespective of the target,
particularly if there is a risk of recurrent or severe
infections.”** However, it is important to highlight that
the IgG concentration could be higher than the cutoff of
400 mg/dL due to the long half-life of IgG as well as a
high prevalence of IgG-type myeloma, among other
factors; therefore, it is important to evaluate IgA and IgM
concentrations and subtract the amount of clonal IgG,
and to consider an early start of IVIG replacement
regardless of a particular cutoff, considering that the first
infection event typically occurs early after the start of
bispecific antibodies therapy.

Immune-effector cell-associated haemophagocytic
lymphohistiocytosis-like syndrome

Haemophagocytic lymphohistiocytosis-like manifest-
ations, although infrequent, are being increasingly
reported in the context of CAR-T cell therapies, broadly
across patient populations and different constructs.” In
an effort to improving patient outcomes in a difficult to
diagnose but life-threatening complication, the
American Society for Transplantation and Cellular
Therapy Committee has published a consensus
recommendation about the diagnosis and management
of this entity now defined as immune effector cell-
associated haemophagocytic lymphohistiocytosis-like
syndrome (IEC-HS).*® Because CAR T-cell therapy and
bispecific antibodies shared a common mechanism,
[EC-HS can occur after bispecific antibody therapy, and
physicians should remain vigilant. However, in the
context of relapsed or refractory multiple myeloma,
cases of IEC-HS related to bispecific antibody therapy
have not yet been published nor publicly reported. If
[EC-HS is suspected, additional immunosuppressive
treatment should be considered, including steroids,
etoposide, or anakinra (an IL-1 receptor antagonist),”
among others.

In summary, various bispecific antibody-targeting
agents are showing encouraging clinical efficacy in
heavily pretreated patients with relapsed or refractory
multiple myeloma and are being evaluated in the early
disease setting, including frontline disease. However,
these treatments are associated with unique toxicities,
requiring appropriate training and education among
health-care providers to minimise and prevent treatment-
related adverse events and optimise patient care. These
initial consensus guidelines are intended to help
practitioners care for patients receiving these novel
therapeutics. As greater experience is gained and
additional agents are approved, these guidelines will be
updated as appropriate.
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Search strategy and selection criteria

A literature review was done in PubMed and Web of Science,
restricted to publications published in English between
Jan 1,2022, and Oct 26, 2023. The search terms used were

"multiple myeloma”, “myeloma”, “bispecific antibodies”,

“teclistamab”, “talquetamab”, “REGN5458/Linvoseltamab”,
“alnuctamab/CC93269", “elranatamab”, “talquetamab”,
“cevostamab”, “forimtamig”, “RG6234", and "ABBV-383".
This search yielded 293 results, which were assessed for
relevance. For clinical trials with multiple data cutoffs, the
most recent public data were used. Additionally, relevant
abstracts presented in the latest congress of the American
Society of Oncology, American society of Hematology, and
International Myeloma Society were reviewed. We excluded
clinical cases, letters, and editorial comments. We selected
articles with at least 50 patients enrolled, as well as two
CONsensus papers.

Contributors

All authors contributed to the systematic review and data generation,
interpretation and critical review of all the data. All authors contributed
to the survey. All authors had full access and provided final review of this
manuscript. The corresponding author had final responsibility for the
decision to submit the manuscript for publication.

Declaration of interests

PR-O reports personal fees derived from consulting or advisory board
roles from Celgene-BMS, Janssen, Roche, AbbVie, Pfizer, GSK, Sanofi,
and H3Biomedicine; steering committee membership from Celgene-
BMS, Regeneron, and Janssen; speaker’s bureau fess from Janssen,
Celgene-BMS, GSK, Sanofi, and AbbVie; and a travel grant from Pfizer.
SU reports grants and personal fees from AbbVie, Amgen, BMS,
EdoPharma, Genentech, Gilead, GSK, Merck, Sanofi, and Seagen;
speakers’ bureau fees, consulting and advisory board participation, and
steering committee membership from Janssen; participation on advisory
boards from Karyopharm Therapeutics, Oncopeptides, Secura Bio,
SkylineDx, and Takeda; and grants from Moderna, TeneoBio, and
Pharmacyclics, outside the submitted work. ADC reports personal fees
and participation on advisory boards from GSK; personal fees from
Bristol Myers Squibb, Janssen, AbbVie, Pfizer, iTeos, Ichnos, Arcellx,
and Legend; personal fees and participation on advisory boards from
Genentech/Roche; participation on advisory boards from Novartis,
outside the submitted work; and has a patent licensed for Novartis.
NWC]vdD reports personal fees from Janssen Pharmaceuticals, Amgen,
Celgene, Novartis, Cellectis, Bristol Myers Squibb/Celgene, Sanofi,
Takeda, Roche, Novartis, Bayer, Adaptive, Pfizer, AbbVie, and Servier,
outside the submitted work. JGP-L reports personal fees from Janssen
and GSK, outside the submitted work. MVM reports personal fees from
Janssen, Celgene/Bristol Myers Squibb, Novartis, GSK, Sanofi, Amgen,
Pfizer, AbbVie, and Regeneron, outside the submitted work. HE reports
personal fees and research support from Bristol Myers Squibb/Celgene,
Janssen, Sanofi, and GSK; and personal fees from Amgen, Takeda, and
Novartis; outside the submitted work. MM reports personal fees from
Janssen, Bristol Myers Squibb, WebMD global, GSK, and CDR-Life; and
research funding from Siemens and BeiGene; outside the submitted
work. BAD reports advisory board participation and consulting fees from
COTA and Janssen; personal fees from Multiple Myeloma Research
Foundation; honoraria for CME-related activities from Plexus
Communications; research funding from Amgen and GSK; and
involvement as an independent reviewer of a clinical trial for BMS;
outside the submitted work. NP reports research funding and
accomodation expenses from Amgen, Bristol Myers Squibb, Janssen,
Takeda, and The Binding Site; research funding from Sanofi, and
personal fees from Pfizer, outside the submitted work. PJH reports
personal fees from Antengene, Gilead, iTeos Therapeutics, Janssen,

Novartis, and Pfizer, outside the submitted work. W-JC reports personal
fees from AbbVie, Amgen, Pfizer, Sanofi, Regeneron, GSK, and Novartis;
and grants and personal fees from Bristol Myers Squibb, Janssen, and
Novartis, outside the submitted work. GG reports personal fees from
and is a shareholder of XNK Therapeutics Sweden, and personal fees
from Fujimoto Pharmaceutical corporation, outside the submitted work.
FS reports personal fees from AbbVie, GSK, Celgene, Takeda, Janssen,
Oncopeptides, Sanofi, BMS, Novartis, SkyliteDX, Pfizer, and Daiki-
Sankyo, outside the submitted work. JCY reports personal fees from
Janssen, Sanofi, BMS, Regeneron, GSK, Pfizer, Menarini, outside the
submitted work. EZ reports personal fees from Janssen, Bristol Myers
Squibb, Amgen, and Takeda, outside the submitted work. RP reports
personal fees and travel support from GSK and Janssen; and personal
fees from Pfizer, AbbVie, Bristol Myers Squibb, and Sanofi, outside the
submitted work. CN reports personal fees and participation on advisory
boards from Janssen; personal fees from Bristol Myers Squibb, Sanofi,
GSK, Pfizer, AstraZeneca, and DKSH; and personal fees and
participation on advisory boards from Amgen, outside the submitted
work. YL reports grants and personal fees from Janssen; personal fees
from Sanofi, NexImmune, Caribou, Bristol Myers Squibb, Regeneron,
and Genentech; and personal fees and participation on data safety
monitoring boards from Pfizer, outside the submitted work. AC reports
personal fees from AbbVie, Adaptive, Amgen, Antengene, Bristol Myers
Squibb, Forus, Genetech/Roche, GSK, Janssen, Karyopharm,
Millenium/Takeda, and Sanofi/Genzyme, outside the submitted work.
JM reports personal fees from Amgen, Sanofi, Bristol Myers Squibb,
Janssen, and Takeda, outside the submitted work. MC reports personal
fees from Janssen, Celgene/Bristol Myers Squibb, GSK, Sanofi, Amgen,
Menarini-Stemline, AbbVie, and Pfizer, outside the submitted work. All
other authors declare no competing interests.

References

1 Mateos MV, Weisel K, De Stefano V, et al. LocoMMotion:

a prospective, non-interventional, multinational study of real-life
current standards of care in patients with relapsed and/or refractory
multiple myeloma. Leukemia 2022; 36: 1371-76.

2 Gandhi UH, Cornell RF, Lakshman A, et al. Outcomes of patients
with multiple myeloma refractory to CD38-targeted monoclonal
antibody therapy. Leukemia 2019; 33: 2266-75.

3 Cho SF, Yeh TJ, Anderson KC, Tai YT. Bispecific antibodies in
multiple myeloma treatment: A journey in progress. Front Oncol
2022; 12: 1032775.

4 Cohen AD, Harrison SJ, Krishnan A, et al. Initial clinical activity
and safety of BFECR4350A, a FcRH5/CD3 T-cell-engaging bispecific
antibody, in relapsed/refractory multiple myeloma. Blood 2020;
136 (suppl 1): 42—43.

5  Moreau P, Garfall AL, van de Donk NWCJ, et al. Teclistamab in
relapsed or refractory multiple myeloma. N Engl | Med 2022;

387: 495-505.

6 Chari A, Minnema MC, Berdeja JG, et al. Talquetamab, a T-cell-
redirecting GPRC5D bispecific antibody for multiple myeloma.
N Engl ] Med 2022; 387: 2232—44.

7 Ludwig H, Terpos E, van de Donk N, et al. Prevention and
management of adverse events during treatment with bispecific
antibodies and CAR T cells in multiple myeloma: a consensus report
of the European Myeloma Network. Lancet Oncol 2023; 24: €255-69.

8 Raje N, Anderson K, Einsele H, et al. Monitoring, prophylaxis, and
treatment of infections in patients with MM receiving bispecific
antibody therapy: consensus recommendations from an expert
panel. Blood Cancer J 2023; 13: 116.

9  Trudel S, Cohen AD, Krishnan AY, et al. Cevostamab monotherapy
continues to show clinically meaningful activity and manageable
safety in patients with heavily pre-treated relapsed /refractory
multiple myeloma (RRMM): updated results from an ongoing
phase I study. Blood 2021; 138 (suppl 1): 157 (abstr).

10 Hasselbalch Riley C, Hutchings M, Yoon SS, et al. $180: RG6234,
anovel GPRC5D T-cell engaging bispecific antibody, induces rapid
responses in patients with relapsed/refractory multiple myeloma:
preliminary results from a first-in-human trial. HemaSphere 2022;
6: 81-82 (abstr).

11 D’Souza A, Shah N, Rodriguez C, et al. A phase I first-in-human
study of ABBV-383, a B-cell maturation antigen x CD3 bispecific
T-cell redirecting antibody, in patients with relapsed/refractory
multiple myeloma. J Clin Oncol 2022; 40: 3576-86.

www.thelancet.com/oncology Vol 25 May 2024

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en mayo 17,
2024. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Policy Review

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Bar N, Mateos MV, Ribas P, et al. Alnuctamab (ALNUGC;
BMS-986349; CC-93269), a 2+1 B-cell maturation antigen

(BCMA) xCD3 T-cell engager (TCE), administered subcutaneously
(SC) in patients (Pts) with relapsed/refractory multiple myeloma
(RRMM): updated results from a phase 1 first-in-human clinical
study. Blood 2023; 142 (suppl 1): 2011 (abstr).

Lesokhin AM, Tomasson MH, Arnulf B, et al. Elranatamab in
relapsed or refractory multiple myeloma: phase 2 MagnetisMM-3
trial results. Nat Med 2023; 29: 2259-67.

Tomasson M, Iida S, Niesvizky R, et al. Long-term efficacy and
safety of elranatamab monotherapy in the phase 2 Magnetismm-3
trial in relapsed or refractory multiple myeloma (RRMM). Blood
2023; 142 (suppl 1): 3385 (abstr).

Lee HC, Bumma N, Richter JR, et al. LINKER-MM1 study:
linvoseltamab (REGN5458) in patients with relapsed/refractory
multiple myeloma. Proc Am Soc Clin Oncol 2023;

41 (16_suppl): 8006 (abstr).

Usmani SZ, Garfall AL, van de Donk NWCJ, et al. Teclistamab,

a B-cell maturation antigen x CD3 bispecific antibody, in patients
with relapsed or refractory multiple myeloma (MajesTEC-1):

a multicentre, open-label, single-arm, phase 1 study. Lancet 2021;
398: 665-74.

Riedhammer C, Bassermann F, Besemer B, et al. Real-world
analysis of teclistamab in 115 RRMM patients from Germany. Blood
2023; 142 (suppl 1): 3329 (abstr).

Sandahl TB, Soefje SA, Calay ES, et al. Real-world treatment
outcomes of teclistamab under an outpatient model for step-up
dosing administration. Blood 2023; 142 (suppl 1): 5154 (abstr).
Dima D, Davis JA, Ahmed N, et al. Safety and efficacy of
teclistamab in patients with relapsed/refractory multiple myeloma:
a real-world experience. Transplant Cell Ther 2023; published online
Dec 26. https://doi.org/10.1016/j.jtct.2023.12.016.

Gordon B, Fogel L, Varma G, et al. Teclistamab demonstrates
clinical activity in real-world patients ineligible for the pivotal
Majestec-1 trial. Blood 2023; 142 (suppl 1): 4741 (abstr).

Lachenal F, Lebreton P, Bouillie S, et al. Teclistamab in relapsed
refractory multiple myeloma patients on dialysis: a French
experience. Blood 2023; 142 (suppl 1): 4739 (abstr).

Verkleij CPM, Broekmans MEC, van Duin M, et al. Preclinical
activity and determinants of response of the GPRC5DxCD3
bispecific antibody talquetamab in multiple myeloma. Blood Adv
2021; 5: 2196-215.

Frerichs KA, Broekmans MEC, Marin Soto JA, et al. Preclinical
activity of JNJ-7957, a novel BCMAxCD3 bispecific antibody for the
treatment of multiple myeloma, is potentiated by daratumumab.
Clin Cancer Res 2020; 26: 2203-15.

Seckinger A, Delgado JA, Moser S, et al. Target expression,
generation, preclinical activity, and pharmacokinetics of the
BCMA-T cell bispecific antibody EM801 for multiple myeloma
treatment. Cancer Cell 2017; 31: 396—410.

Wong SW, Bar N, Paris L, et al. Alnuctamab (ALNUC; BMS-986349;
CC-93269), a B-cell maturation antigen (BCMA) x CD3 T-cell
engager (TCE), in patients (pts) with relapsed/refractory multiple
myeloma (RRMM): results from a phase 1 first-in-human clinical
study. Blood 2022; 140 (suppl 1): 400-02 (abstr).

Nakamura R, Lear S, Wilson D, et al. Early pharmacodynamic
changes in T-cell activation, proliferation, and cytokine production
confirm the mode of action of BFCR4350A, a FcRH5/CD3 T-cell-
engaging bispecific antibody, in patients with relapsed/refractory
multiple myeloma. Blood 2020; 136 (suppl 1): 14-15 (abstr).

Zonder JA, Richter ], Bumma N, et al. S189: early, deep, and
durable responses, and low rates of CRS with REGN5458, a
BCMAXCD?3 bispecific antibody, in a phase 1/2 first-in-human
study in patients with relapsed/refractory multiple myeloma.
HemaSphere 2022; 6: 90-91 (abstr).

Bahlis NJ, Tomasson MH, Mohty M, et al. Efficacy and safety of
elranatamab in patients with relapsed/refractory multiple myeloma
naive to B-cell maturation antigen (BCMA)-directed therapies:
results from cohort a of the Magnetismm-3 study. Blood 2022;

140 (suppl 1): 391-93 (abstr).

Kumar S, D’Souza A, Shah N, et al. A phase 1 first-in-human study
of Tnb-383B, a BCMA x CD3 bispecific T-cell redirecting antibody,
in patients with relapsed/refractory multiple myeloma. Blood 2021;
138 (suppl 1): 900 (abstr).

www.thelancet.com/oncology Vol 25 May 2024
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en mayo 17,
2024. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

30

31

32

33

34

35

36

37

38

39

41

42

43

45

47

Lee DW, Santomasso BD, Locke FL, et al. ASTCT consensus grading
for cytokine release syndrome and neurologic toxicity associated with
immune effector cells. Biol Blood Marrow Transplant 2019; 25: 625-38.
Trudel S, Bahlis NJ, Spencer A, et al. Pretreatment with tocilizumab
prior to the CD3 bispecific cevostamab in patients with relapsed/
refractory multiple myeloma (RRMM) showed a marked reduction in
cytokine release syndrome incidence and severity. Blood 2022;

140 (suppl 1): 1363-65.

van de Donk NWCJ, Garfall AL, Benboubker L, et al. Evaluation of
prophylactic tocilizumab (toci) for the reduction of cytokine release
syndrome (CRS) to inform the management of patients (pts) treated
with teclistamab in MajesTEC-1. Proc Am Soc Clin Oncol 2023;

41 (16_suppl): 8033 (abstr).

Marin E, Scott S, Maples K, et al. Prophylactic tocilizumab to prevent
cytokine release syndrome (CRS) with teclistamab administration.
Blood 2023; 142 (suppl 1): 2008 (abstr).

Kowalski A, Lykon JL, Diamond B, et al. Tocilizumab prophylaxis for
patients treated with teclistamab: a single-center experience. Blood
2023; 142 (suppl 1): 4709 (abstr).

Martin TG, Mateos MV, Nooka A, et al. Detailed overview of incidence
and management of cytokine release syndrome observed with
teclistamab in the MajesTEC-1 study of patients with relapsed/
refractory multiple myeloma. Cancer 2023; 129: 2035-46.

Neelapu SS, Tummala S, Kebriaei P, et al. Chimeric antigen receptor
T-cell therapy—assessment and management of toxicities.

Nat Rev Clin Oncol 2018; 15: 47-62.

Morris EC, Neelapu SS, Giavridis T, Sadelain M. Cytokine release
syndrome and associated neurotoxicity in cancer immunotherapy.
Nat Rev Immunol 2022; 22: 85-96.

FDA, CDER. Janssen Biotech. TECVAYLI™ (teclistamab-cqyv)
prescribing information. 2022. https://www.accessdata.fda.gov/
drugsatfda_docs/label/2022/761291s0001bl.pdf (accessed

Feb 12, 2024).

Raje N, Bahlis NJ, Costello C, et al. Elranatamab, a BCMA targeted
T-cell engaging bispecific antibody, induces durable clinical and
molecular responses for patients with relapsed or refractory multiple
myeloma. Blood 2022; 140 (suppl 1): 388-90.

Van Oekelen O, Aleman A, Upadhyaya B, et al. Neurocognitive and
hypokinetic movement disorder with features of parkinsonism after
BCMA-targeting CAR-T cell therapy. Nat Med 2021; 27: 2099-103.
Chari A, Touzeau C, Schinke C, et al. Talquetamab, a G protein-
coupled receptor family C Group 5 Member D x CD3 bispecific
antibody, in patients with relapsed/refractory multiple myeloma
(RRMM): phase 1/2 results from MonumenTAL-1. Blood 2022;

140 (suppl 1): 384-87.

Santomasso BD, Gust ], Perna F. How I treat unique and difficult-to-
manage cases of CAR T-cell therapy-associated neurotoxicity. Blood
2023; 141: 2443-51.

Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the
probability of adverse drug reactions. Clin Pharmacol Ther 1981;

30: 239-45.

Bumma N, Richter |, Brayer ], et al. Updated safety and efficacy of
REGN5458, a BCMAxCD3 bispecific antibody, treatment for relapsed/
refractory multiple myeloma: a phase 1/2 first-in-human study. Blood
2022; 140 (suppl 1): 1014041 (abstr).

Rodriguez-Otero P, Schinke CD, Chari A, et al. Analysis of infections
and parameters of humoral immunity in patients (pts) with relapsed/
refractory multiple myeloma (RRMM) treated with talquetamab (tal)
monotherapy in MonumenTAL-1. Proc Am Soc Clin Oncol 2023;

41 (16_suppl): 8020 (abstr).

Mohty M, Tomasson MH, Arnulf B, et al. Elranatamab, a B-cell
maturation antigen (BCMA)-CD3 bispecific antibody, for patients
(pts) with relapsed/refractory multiple myeloma (RRMM): extended
follow up and biweekly administration from the MagnetisMM-3
study. Proc Am Soc Clin Oncol 2023; 41 (suppl): 8039 (abstr).

Usmani SZ, Karlin L, Benboubker L, et al. Durability of responses
with biweekly dosing of teclistamab in patients with relapsed/
refractory multiple myeloma achieving a clinical response in the
majesTEC-1 study. Proc Am Soc Clin Oncol 2023;

41 (suppl): 8034 (abstr).

Van Oekelen O, Gleason CR, Agte S, et al. Highly variable SARS-
CoV-2 spike antibody responses to two doses of COVID-19 RNA
vaccination in patients with multiple myeloma. Cancer Cell 2021;
39:1028-30.



Policy Review

€216

49

50

51

52

53
54

55

Venkateshaiah SU, Bam R, Li X, et al. GPRC5D is a cell surface
plasma cell marker whose expression is high in myeloma cells and
reduced following coculture with osteoclasts. Blood 2013;

122: 3099 (abstr).

Smith EL, Harrington K, Staehr M, et al. GPRC5D is a target for the
immunotherapy of multiple myeloma with rationally designed CAR

T cells. Sci Transl Med 2019; 11: eaau7746.

Inoue S, Nambu T, Shimomura T. The RAIG family member,
GPRC5D, is associated with hard-keratinized structures.

J Invest Dermatol 2004; 122: 565-73.

Chari A, Oriol A, Krishnan A, et al. Efficacy and safety of less
frequent/lower intensity dosing of talquetamab in patients with
relapsed/refractory multiple myeloma: results from the phase 1/2
MonumenTAL-1 study. Blood 2023; 142 (suppl 1): 1010 (abstr).
Douglas, LM. Managing xerostomia. Vital 2009; 6: 32-34.

Villa A, Connell CL, Abati S. Diagnosis and management of
xerostomia and hyposalivation. Ther Clin Risk Manag 2014;

11: 45-51.

Plemons JM, Al-Hashimi I, Marek CL. Managing xerostomia and
salivary gland hypofunction: executive summary of a report from
the American Dental Association Council on Scientific Affairs.

J Am Dent Assoc 2014; 145: 867-73.

56

57

58

59

60

National Institute for Health and Care Excellence. Myeloma:
diagnosis and management. NICE guideline 35. Feb 10, 2016.
https://www.nice.org.uk/guidance/ng35 (accessed Feb 12, 2024).
Frerichs K, Verkleij C, Mateos MV, Zweegman S, Groen K,
Kuipers I, et al. P1506: teclistamab reduces polyclonal
immunoglobulin levels and impairs vaccination responses in
heavily pretreated MM patients. Hemasphere 2023;

7 (Suppl): €5193345 (abstr).

Lancman G, Parsa K, Rodriguez C, et al. Infections and severe
hypogammaglobulinemia in multiple myeloma patients treated
with anti-BCMA bispecific antibodies. Blood 2022;

140 (suppl 1): 1007374 (abstr).

Hines MR, Knight TE, McNerney KO, et al. Immune effector cell-
associated hemophagocytic lymphohistiocytosis-like syndrome.
Transplant Cell Ther 2023; 29: 438.e1-16.

Teachey DT, Rheingold SR, Maude SL, et al. Cytokine release
syndrome after blinatumomab treatment related to abnormal
macrophage activation and ameliorated with cytokine-directed
therapy. Blood 2013; 121: 5154-57.

Copyright © 2024 Elsevier Ltd. All rights reserved, including those for
text and data mining, Al training, and similar technologies.

www.thelancet.com/oncology Vol 25 May 2024

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en mayo 17,
2024. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



	International Myeloma Working Group immunotherapy committee consensus guidelines and recommendations for optimal use of T-cell-engaging bispecific antibodies in multiple myeloma
	Introduction
	Data collection
	Summary of efficacy and safety data for drugs with more advanced development
	Teclistamab
	Talquetamab
	Elranatamab

	Toxicity and management
	Cytokine release syndrome
	Neurological complications
	Haematological adverse events
	Infections: monitoring, prophylaxis, and treatment
	On-target, off-tumour toxicities
	Immune-effector cell-associated haemophagocytic lymphohistiocytosis-like syndrome

	References


