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Bispecific Antibody Therapy Expected toxicities



Danai Dima et al. Hematology 2025 – ASH Educational Program

CRS and ICANS elicited by BsAB were generally low-grade



Over 80% of patients treated at the Mayo
Clinic received teclistamab in an outpatient
setting within 12 months of the drug’s initial
approval (oct 2022)

Mayo Clinic has pioneered an outpatient 
model 

Hospital-Based Outpatient (HBO) program 
for immunotherapies

To receive outpatient SUD:
❖ patients are required to stay within 30 

minutes of the clinic
❖ have access to 24-hour caregiver support
❖ monitored for 30 minutes in the clinic
❖ remotely monitoring with technology 

package to use at home (bluetooth
devices for blood pressure cuff and 
monitor, pulse oximeter, and thermometer

Tyler B. Sandahl et al. JCO Oncology Practice. Nov 2024

Largest published 
experience of fully 
outpatient SUD 
with teclistamab



Tyler B. Sandahl et al. JCO Oncology Practice. Nov 2024

Patients treated with teclistamab in a real-world setting were older and had high disease burden compared with MajesTEC-1 

All patients received premedications on the same day as teclistamab SUD administration 
Although six patients received tocilizumab as supportive care during SUD, none received tocilizumab prophylactically

Previous exposure to other BCMA-targeted therapeutics did not appear to affect CRS rates
CRS rate was 31.6% lower than the MajesTEC-1 trial 72.1%
ICANS rate (3.5%) was similar to MajesTEC-1 (3%)

These differences likely reflect:
variations in how CRS events were captured and reported
CRS prophylaxis strategies between health institutions



Daniel J. Olivieri, and Rahul Banerjee. JCO Oncology Practice. Nov 2024

Why are we so impatient as a field for outpatient-based bsAb SUD algorithms?

Clinical Background
Bispecific antibodies (e.g., BCMA- or GPRC5D-targeting) show: 

High efficacy in relapsed/refractory multiple myeloma
Deep and durable responses

Represent a major therapeutic advancement

Core Challenge
Current administration often inpatient-based due to: 

Cytokine Release Syndrome (CRS)
Neurotoxicity (ICANS)

Requires close monitoring and rapid intervention

In MajesTEC-1, 30% of patients did not
experience CRS during the SUD period



Treatment Optimization
•Step-up dosing strategies 
•Premedication protocols 
•Toxicity mitigation approaches 
Patient Selection
•Risk stratification 
•Assessment of comorbidities 
•Availability of caregiver/support system 
Monitoring & Safety
•Early toxicity recognition protocols 
•Rapid access to emergency care 
•Defined escalation pathways
Institutional guidelines for outpatient delivery

Operational requirements for Outpatient Implementation

Education
Patient and caregiver training: 

Recognizing CRS/ICANS symptoms
Knowing when to seek care 

Infrastructure
outpatient facilities with: 

Trained staff 
Immediate intervention capability 

Coordination across multidisciplinary teams 
Standardization
Clinical pathways and protocols

Daniel J. Olivieri, and Rahul Banerjee. JCO Oncology Practice. Nov 2024

Mayo experience shows that the outpatient SUD is feasible and reduces costs, improves access, and decreases time toxicity
It is not for everyone, someone still requires hospitalization (high disease burden, comorbidities, logistical constraints)
The direction is clear: bispecific antibodies should become outpatient therapies, supported by structured and personalized 
workflows



primary end point
➢ Tocilizumab prophylaxis in RRMM, to reduce:
CRS 
ICANS
Treated with:
➢ teclistamab
➢ elranatamab
➢ talquetamab

❖ Monocentric real-world study (University of Miami) 

❖ october 2022 – june 2024 

❖ 72 RRMM patients

❖ CRS: 14% (almost all grado 1) 
❖ ICANS: 8% 
By BsAb:
❖ Teclistamab → CRS 11%, ICANS 0% 
❖ Elranatamab → CRS 8%, ICANS 13% 
❖ Talquetamab → CRS 20%, ICANS 19%



van de Donk et al. J Clin Oncol 2023

Suzanne Trudel et al. Blood 2022
1. van de Donk N, et al. ASCO 2024 (Abstract No. 7517 – oral presentation); 2. Dytfeld D, et al. EHA 
2025 (Abstract No. PS1760 – abstract); 3. Davis JA, et al. Blood Cancer J 2025;15:32. 



Andrée-Anne Pelland et al. Current Oncol 2025

❖ Key requirements for 
outpatient delivery of TCEs

❖ Toxicity management



Thomas Lund et al. European Journal of Haematology. May 2025

All experts completed a 17- question survey, 
participated in an individual follow- up call, 
and attended an online consensus meeting in 
September 2024



The expert panel expects up to 50%
of patients receiving BisAb could be
treated in an outpatient setting
within 3 years

Thomas Lund et al. European Journal of Haematology. May 2025



29 pts (25 inpatient; 4 outpatient)
Prophylaxis with tocilizumab prior to step
up dose 1 (1 hour before) results in a
marked reduction in the occurrence of
teclistamab‐induced CRS without a
negative impact on response

(In MajesTEC1 arm of Prophylaxis with
Toci, was admistered 4 hours before)

Korst et al. HemaSphere 2026

Grade 2 CRS despite prophylactic
tocilizumab had high tumor burden (80%
MM cells in bone marrow [BM] biopsy)
and rapidly progressive disease

Circulating tumor cells in one cases



Rate of CRS 
Teclistamab 8.9%
Elranatamab 12.5%
Linvoseltamab 0%
Talquetamab 13%
The overall rate of ICANS (5.9%) was low but similar 
to rates without prophylactic tocilizumab. 
CRS was limited to grade 1 for 10 of 12 events 
No grade 3 CRS events
No additional doses of tocilizumab or 
corticosteroids were given for CRS

Andrew Kowalski et al. Blood advance. Oct 2025 









Bispecific Outpatient Safe Step-up (BOSS) program

prophylactic 12 mg dexamethasone 
given on Days 2, 4-7, and 9-10

patients did not receive 
tocilizumab prophylactically

Cirstea D, et al. Poster presented at 22nd Annual Meeting & 
Exposition International Myeloma Society. 2025



Bispecific Outpatient Safe Step-up (BOSS) program

87% of patients avoid hospitalization

Cirstea D, et al. Poster presented at 22nd Annual Meeting & 
Exposition International Myeloma Society. 2025



Benjamin Derman et al. Current Medical Research and Opinion. 18 Feb 2026

❑ survey, interviews, and roundtable discussion with US providers
❑ Patient-level requirements for outpatient SUD (n=20) included care giver support (90%), proximity to administering 

site (70%), good performance status (65%), and low disease burden (30%).
❑ structured protocols, and adequate organizational support (multi-disciplinary approach)
❑ Scheduling: shifting their SUD on days 1-3-8 (as opposed to days 1-3-5 or days 1-4-7) 
❑ At the time of the study, tocilizumab was not approved for the prevention of CRS, making reimbursement difficult.



no pts experienced CRS or ICANS 
or required hospitalization

Rifkin et al. Poster presented at American Society of Clinical Oncology (ASCO) Annual Meeting June 2024





Robert Rifkin et al. 66° ASH meeting 2024, Poster n. 654



Forsberg PA et al. SOHO September 3-6, 2025



N Gupta-Werner et al. 22° IMS meeting 2025, Toronto. Poster n. PA-008



Garfal AL et al. Frontiers 2025



Three clinician advisory workshops (United States, Europe, and Latin America)

➢ careful planning
➢ a well-prepared multidisciplinary team (MDT)

➢ Clear protocols, 
➢ roles/ responsibilities, 
➢ capacity planning, 

➢ patient selection criteria, 
➢ step-up dosing procedure, 
➢ admission processes, 

➢ patient/caregiver education requirements, 
➢ adverse event (AE) monitoring/management

key factors to operationalize BsAb use in 
outpatient and community settings

❖ reliable caregiver
❖ access to a hospital

❖ controlled comorbidities
❖ no active infections

❖ Patients and caregivers education 
(benefits, risks, and expectations)

Patients initiating outpatient BsAb therapy 
should have

BsAbs are appropriate for many different 
patients, irrespective of age and frailty

Garfal AL et al. Frontiers 2025



low tumor burden
Eastern Cooperative Oncology Group (ECOG) performance status score of 0 to 2 

good mental status
minimal/stable complications of MM disease progression

well controlled comorbidities (eg, no history of heart failure or tachyarrhythmia)
Close proximity to the hospital

round-the clock availability of a reliable caregiver 

Patient suitability for outpatient BsAb
treatment: Ideal patient profile

Garfal AL et al. Frontiers 2025



Workflow diagram for BsAb administration in 
outpatient settings



Scott S. et al. Clinical Lymphoma, Myeloma and Leukemia September2025 

One of the first models to successfully demonstrate the feasibility and 
safety of transition BsAb SUD administration to the OP setting.



Scott S. et al. Clinical Lymphoma, Myeloma and Leukemia September2025 

Eligibility:

Patients must live within 30 minutes of the center, 
have a 24-hour caregiver for 48 hours post-target dose and be 
clinically stable. 

Exclusions include rapid disease progression, >5% circulating plasma 
cells, ECOG ≥3, or prior grade ≥2 CRS/ICANS.

Preparation:
Pharmacist-led education, REMS card provided, and 
multidisciplinary coordination prior to initiation.

Dosing:
SUD on days 1, 4, and 8 (start on Monday). 

Premedication: acetaminophen, diphenhydramine, dexamethasone. 
Tocilizumab 8 mg/kg sc given before SUD #1.

Monitoring:
From SUD #1 to 48 hours post–target dose:
• Temperature checks Q8H

• No driving (REMS restriction)
• CRS/ICANS symptom watch
• If symptoms: take predesignated medications and report to ICC



From 9/1/2023 to 8/31/2024, 52 patients received OP BsAb SUD. 
CRS occurred in 10 patients (19.2%, 9/10 events grade 1/2) and ICANS occurred in 3 patients (5.8%, grade 1). 

Four patients (7.7%) required hospitalization for toxicity management. 
All patients recovered from CRS and ICANS without additional toxicity. 
Conclusion: Implementation of this OP BsAb SUD protocol is feasible with acceptable risk of CRS/ICANS and 
hospitalization without compromising on safety. 
The low incidence of CRS/ ICANS with prophylactic tocilizumab and premedication and low hospitalization rates make 
this appealing for selected RRMM patients.

Scott S. et al. Clinical Lymphoma, Myeloma and Leukemia September2025 





Patient selection

Outpatient elegibility

Inpatient setting

Screening and baseline assessment:
•evaluation of the individual patient by team
•demographic, clinical, and biological data
•assessment of the biological characteristics of MM
•frailty profiles and comorbidities
•caregivers with adequate digital education
•Proximity to healtcare center

EmaBisOUT PROTOCOL

Education



• Cotrimoxazole (antibacterial prophylaxis)
• Acyclovir 400 mg/day or Valacyclovir (viral prophylaxis)
• Vaccinations always recommended: 

Pneumococcal
Zoster
Influenza
COVID-19

• In patients with previous infections, COPD, or transplant history: 
Meningococcal and Haemophilus influenzae type b (Hib) 
vaccines should also be considered

• Other recommended vaccines and tests: 
RSV (Respiratory Syncytial Virus), HBV (Hepatitis B) 

with assessment of the HBV antibody profile, 
and baseline serologic testing for CMV (Cytomegalovirus)

❖ Quantiferon: testing for latent tuberculosis infection (LTBI) is 
recommended for all patients before starting treatment with 
bispecific antibodies.

INFECTIOUS DISEASE PROPHYLAXIS

• Immunoglobulins (Ig): 

❖ hypogammaglobulinemia <400 mg/dL
❖ recurrent infections of grade 3 or higher

Immunoglobulins to all patients as infectious 
prophylaxis as common opinion



Initial administration and step-up dosing phase

➢ drug administration in a controlled outpatient and/or Day Hospital setting
➢ close monitoring for acute CRS/ICANS toxicities;
➢ assessment of eligibility for protected discharge and follow-up (monitoring of vital signs and level of consciousness)

❖ Assessment of parameters
❖ Premedication (Tocilizumab 8 

mg/kg) 4-1 hours before
❖ monitoring

❖ Observation and
❖ eligibility for discharge



EmaBisOUT: Transition to a digitally assisted outpatient regimen

Monitoring supported by scheduled telemedicine visits and, when necessary, on-demand teleconsultations
monitoring of body temperature, blood pressure, heart rate, and oxygen saturation through the provision
of devices for home use.

❖ eligibility for discharge

Dexamethason

❖ Potential hospital readmission



MajesTEC-3 is a randomized, phase 3 study evaluating Tec-Dara versus investigator’s choice of DPd/DVd in patients with 
RRMM and with 1 to 3 prior LOTs13

PFS

• Median follow-up: 34.5 months

• Median PFS was NR for Tec-Dara versus 
18.1 months for DPd/DVd

HR, 0.17; 95% CI, 0.12-0.23; P <0.001P
er

c
en

ta
g

e
 o

f 
p

a
ti

en
ts

 s
u

rv
iv

in
g

 

w
it

h
o

u
t 

d
is

e
a

s
e

 p
ro

g
re

s
si

o
n

From The New England Journal of Medicine, Costa LJ, et al., Teclistamab plus Daratumumab in Relapsed or Refractory Multiple Myeloma, doi: 10.1056/NEJMoa2514663. 

Copyright © 2025 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.

Tec-Dara significantly improved PFS versus DPd/DVd, 
with 83% of patients in the Tec-Dara group alive and progression free at 3 years

CI, confidence interval; Dara, daratumumab; DPd/DVd, daratumumab and dexamethasone with either pomalidomide or bortezomib; HR, hazard ratio; NR, not reached; PFS, progression-free survival; Tec, teclistamab.
Costa LJ, et al. N Engl J Med. DOI: 10.1056/NEJMoa2514663.
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