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Prophylactic tocilizumab reduces the incidence of cytokine
release syndrome in relapsed/refractory myeloma patients
treated with teclistamab: Implications for outpatient

step-up dosing
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Teclistamab, a T-cell redirecting bispecific antibody (BsAb) targeting B-cell
maturation antigen (BCMA), has marked activity in heavily pretreated
multiple myeloma (MM) patients (overall response rate: 63.0%; at least
very good partial response [2VGPR]: 59.4%; median progression-free
survival [PFS]: 11.3 months).? Teclistamab treatment induces T-cell ac-
tivation and production of proinflammatory cytokines such as interleukin-
6 (IL-6).3 This increase in cytokines frequently results in a systemic in-
flammatory response syndrome (cytokine-release syndrome [CRS]),
characterized by fever, and in more severe cases also hypotension and
hypoxia.2?#5 CRS mitigation strategies include step-up dosing and pre-
medication with steroids and antihistamines. The incidence of CRS in
teclistamab-treated patients was 72.1% (grade 2: 21.2%; grade >3: 0.6%)
with most CRS events occurring during step-up dosing.2? Recurrent CRS
occurred in 33.3% of the patients.* Patients are generally hospitalized for
the administration of the step-up doses and first full dose to adequately
monitor for early signs and symptoms of CRS (median hospital stay in a
real-world setting: 10 days).}® Treatment of CRS with steroids or the IL-6
receptor-blocking antibody tocilizumab is effective with rapid resolution
of symptoms.>* Patients who received tocilizumab for their first CRS
event were less likely to experience a subsequent CRS event compared to
those who did not receive tocilizumab (20.0% vs. 62.2%).* A single dose
of tocilizumab blocks the IL-6 receptor for approximately 10 days and
covers the full step-up dosing period.” Based on these data, we aimed to
evaluate the efficacy of tocilizumab administered prior to the first step-up
dose to prevent the development of CRS following the initiation of te-
clistamab therapy in 29 patients treated in our hospital.

Teclistamab was administered according to the approved sche-
dule with two step-up doses (0.06 and 0.3 mg/kg) followed by the full
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dose of 1.5 mg/kg every week (48-72 h between step-up doses and
the first full dose). In patients undergoing hemodialysis, teclistamab
was given directly after hemodialysis sessions. Prophylactic tocilizu-
mab (8 mg/kg intravenously [IV]; maximum dose of 800 mg) was
administered 1 h prior to the first step-up dose. Patients also received
16 mg dexamethasone, 2mg clemastine, and 1000 mg acet-
aminophen 1 h prior to both step-up doses and the first full dose. All
patients received herpes zoster (valacyclovir) and Pneumocystis jir-
ovecii pneumonia prophylaxis (co-trimoxazole, or pentamidine in case
of co-trimoxazole allergy). Granulocyte colony-stimulating factor was
considered in cases of grade 23 neutropenia, and IgG replacement
was given in cases with polyclonal IgG <4 g/L (either as primary or
secondary prophylaxis at individual physician's discretion). At the
current follow-up, 26 patients (89.7%) received IgG replacement.
Patients did not receive other antibacterial or antifungal prophylaxis.
CRS and immune effector cell-associated neurotoxicity syndrome
(ICANS) were graded according to the American Society for Trans-
plantation and Cellular Therapy criteria.®

Prophylactic tocilizumab was given from October 2022 to
March 2024 to all relapsed/refractory MM patients who received
teclistamab monotherapy as part of a compassionate use program
(CUP; n=20) and also to nine consecutive patients who received
teclistamab in the MajesTEC-1 trial® (total number of patients: 29).
The study site ethics committee approved the protocols, which were
conducted according to the principles of the Declaration of Helsinki,
the International Conference on Harmonization, and the Guidelines
for Good Clinical Practice. All patients provided written informed
consent.
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TABLE 1  Baseline characteristics of patients treated with teclistamab
with prophylactic tocilizumab.
Characteristics N=29
Median age (IQR) 62 (57-69)
Sex, n (%)
Female 13 (45)
Male 16 (55)
Extramedullary plasmacytomas, n (%)
No 21(72)
Yes 8(28)
Cytogenetic risk profile, n (%)
High risk? 10 (34)
High risk (extended)” 22 (76)
Standard risk® 19 (66)
Standard risk (extended)® 7 (24)

Laboratory values at baseline, median (IQR)
Absolute neutrophil count (x107/L) 2.67 (1.75-3.08)

Hemoglobin level (mmol/L) 6.70 (6.10-7.50)

Platelet count (x10°/L) 168 (107-209)
eGFR (mL/min/1.73 m?) 80 (66-90)
Prior lines of treatment, median (range) 4 (2-10)
Autologous SCT, n (%) 24 (83)
Allogeneic SCT, n (%) 2 (6.9)
Exposed Refractory®
Prior IMiD/CELMod, n (%)
Lenalidomide 29 (100) 29 (100)
Pomalidomide 22 (76) 22 (76)
Iberdomide 5(17) 5(17)
Prior PI, n (%)
Bortezomib 29 (100) 21(72)
Carfilzomib 16 (55) 10 (34)
Ixazomib 0 0
Prior CD38 monoclonal antibody, n (%)
Daratumumab, isatuximab 29 (100) 28 (97)
Elotuzumab 5(17) 5(17)
Prior bispecific antibody, n (%)
Talquetamab 1(3.4) 1(3.4)

Abbreviations: CELMod, Cereblon E3 ligase modulatory drugs; eGFR, estimated
glomerular filtration rate; IMiD, immunomodulatory drug; IQR, interquartile range;
Pl, proteasome inhibitor; SCT, stem cell transplantation.

?Based on the presence of del(17p), t(4;14), and/or t(14;16).

PBased on the presence of del(17p), t(4;14) t(14;16), gain(1q), and/or del(1p).
“Refractory disease was defined as progressive disease during therapy, no response
(less than partial response), or progressive disease within 60 days of stopping
treatment, according to the International Uniform Response Criteria for Multiple
Myeloma.

Patient characteristics are shown in Table 1. Patients had re-
ceived a median of four prior lines of therapy. None of the patients
had prior exposure to a BCMA-directed therapy, and only one patient
was previously treated with a non-BCMA-targeting BsAb (talqueta-
mab). The majority of the CUP patients (90%) would not have met the

eligibility criteria for MajesTEC-1 due to the presence of oligosecre-
tory disease (n = 7), severe cytopenias (n = 7), renal impairment (n = 3,
including hemodialysis in one patient), cardiac conditions (n =2, one
patient with heart failure [New York Heart Association class Ill] and
one with Brugada syndrome), and/or other reasons.

CRS occurred in only three of the 29 patients (10.3%); one pa-
tient with grade 1 CRS after step-up dose 1, one patient with grade 2
CRS after step-up dose 1, and one patient with grade 1 CRS after
step-up dose 2 and grade 2 CRS after the first full dose (Figure 1A).
CRS treatment consisted of additional tocilizumab administration in
all three patients and dexamethasone (10 mg IV) in the patient with
recurrent CRS. Both patients with grade 2 CRS also received IV fluids
because of hypotension. The median duration of CRS was one day
(range, 1-3). All CRS events were resolved completely.

Both patients who developed grade 2 CRS despite prophylactic
tocilizumab had high tumor burden (70%-80% MM cells in bone
marrow [BM] biopsy) and rapidly progressive disease (light-chain
doubling time of approximately 4 weeks prior to initiation of teclis-
tamab treatment), which was not the case in the patient with grade 1
CRS (30% MM cells in BM biopsy; increase in light-chain level by 25%
during the 4 weeks prior to the first teclistamab dose). Evaluation of
the peripheral blood smears by conventional microscopy revealed
circulating tumor cells in one of the three patients who developed
CRS (patient with recurrent CRS). Circulating tumor cells were not
detected in the blood smear of patients who did not develop CRS.

Twenty-five patients received teclistamab step-up dosing in the
inpatient setting. The median duration of hospitalization for step-up
dosing was 8 days (interquartile range, 6-9 days), with only one pa-
tient staying 2 days longer than expected because of grade 2 CRS
after the first full dose. Notably, four patients received teclistamab
step-up dosing in the outpatient setting with tocilizumab prophylaxis
without the development of CRS or the need for hospitalization.
These patients lived relatively close to the hospital (<60 min travel
time) and were in the company of a competent adult.

Overall, tocilizumab prophylaxis had no negative impact on the
activity of teclistamab with 24 of the 29 patients (82.8%) achieving a
partial response or better with 2VGPR in 75.9%. With a median follow-
up of 8.7 months, the median PFS was not reached (12-month PFS:
63.5%). OS at 12 months was 72.2% (Figure 1B-D). All three patients
with renal impairment responded, including the patient who received
hemodialysis (VGPR). Except for the lower CRS rate, the safety profile
of teclistamab with prophylactic tocilizumab was comparable to that
observed in the MajesTEC-1 trial'? with grade =3 thrombocytopenia in
13.8%, grade 23 anemia in 6.9%, and grade 23 infections in 27.6%.
ICANS, which typically concurs with CRS, was observed in none of the
29 patients. Also, the frequency and median duration of grade 23
neutropenia in our study (72.4%; 7 days) was similar to what was
observed in the MajesTEC-1 study (65.5%; 8 days).® However, the
median time to onset of grade =3 neutropenia was shorter in our study
compared to the MajesTEC-1 study (19 vs. 69 days).®2 The use of
granulocyte-colony-stimulating factor support was comparable with or
without prophylactic tocilizumab (62.1% vs. 54.5%).8

Our data indicate that prophylaxis with tocilizumab prior to step-
up dose 1 results in a marked reduction in the occurrence of
teclistamab-induced CRS without a negative impact on response or
PFS, despite a high proportion of patients with high-risk cytogenetic
abnormalities or extramedullary disease. This is in line with other
studies which also showed that tocilizumab does not compromise the
therapeutic activity of CAR T cells or BsAbs targeting other MM-
associated antigens.*? 1!

Two additional studies have evaluated prophylactic tocilizumab
with the aim of reducing the CRS rate with teclistamab: another
single-center study,'? and the prophylactic tocilizumab cohort of the
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Effect of prophylactic tocilizumab on cytokine-release syndrome (CRS) rate and efficacy of teclistamab. (A) CRS rate, (B) overall response rate,

(C) progression-free survival, and (D) overall survival of the 29 patients who received teclistamab following prophylactic tocilizumab. ORR, overall response rate;
OS, overall survival; PFS, progression-free survival; PR, partial response; VGPR, very good partial response.

MajesTEC-1 study.*®>** In the single-center study, tocilizumab was
administered prophylactically prior to the second step-up dose in 38
patients.? CRS occurred in 26.3% of these patients (grade 1: 21.1%;
grade 2: 2.6%; grade 23: 2.6%).}2 Notably, half of the CRS events
occurred after step-up dose 1, and these patients received tocilizu-
mab treatment rather than prophylaxis.1? Our study with a lower rate
of CRS suggests that the optimal timing of prophylactic tocilizumab
administration is prior to step-up dose 1. However, tocilizumab was
also given <4 h prior to the first step-up dose in the prophylactic
tocilizumab cohort of the MajesTEC-1 study (n =24), with a higher
CRS rate (25.0% [grade 1: 8.3%; grade 2: 16.7%; no grade 23 events]),
compared to what was observed in our patients.?>'* The different
CRS frequencies in these two studies evaluating tocilizumab prior to
the first step-up dose are potentially related to heterogeneity in
patient- and disease characteristics. It is unlikely that the slightly
different timing of tocilizumab administration (1 vs. <4 h prior to the
first step-up dose) explains the different CRS frequency given and the
long half-life of tocilizumab.”

It is expected that tocilizumab prophylaxis will prevent delays in
dosing and prolongation of hospital stay with teclistamab. Preventing
CRS is also important for patients with heart failure and severe renal
impairment (especially those receiving hemodialysis) to avoid

hypotension, which may necessitate the administration of IV fluids
with a risk of subsequent fluid overload. CRS should also be pre-
vented in rare conditions where fever provokes cardiac arrhythmias,
such as in Brugada syndrome. In addition, prophylactic tocilizumab
has the potential to reduce the use of steroids for CRS management,
which is associated with a higher risk of infectious complications
following initiation of BsAb treatment.'® Our data also support the
further evaluation of prophylactic tocilizumab to enable safe out-
patient teclistamab administration, which has the potential to reduce
healthcare resource utilization and improve patients' quality of life.
A limitation of our study is that outside clinical trials BM ex-
amination was not always performed to define CR. In addition, the
sample size in this analysis was too small for definitive conclusions
about disease- or patient-related factors that predict CRS despite
tocilizumab prophylaxis. However, our results and those from another
study!? suggest that a high frequency of circulating plasma cells may
be associated with grade 22 CRS, despite tocilizumab prophylaxis.
New studies with larger numbers of patients are needed to evaluate
which baseline characteristics are predictive of CRS in patients re-
ceiving tocilizumab prophylaxis. In addition, a subset of patients did
not develop CRS in the pivotal cohort of MajesTEC-1,% indicating that
with the prophylactic tocilizumab strategy, we also exposed patients
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to tocilizumab who would not have needed it. Unfortunately, at this
moment, it is not possible to reliably identify patients who will de-
velop CRS.*

In conclusion, prophylactic tocilizumab administered prior to
step-up dose 1 markedly reduced the frequency of CRS without af-
fecting efficacy. Although step-up dosing is commonly administered
in an inpatient setting, we also demonstrate that the low CRS rate
with tocilizumab prophylaxis may improve the safety and feasibility of
outpatient teclistamab step-up dosing with a low risk of admission to
the hospital for CRS treatment.
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