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• Identify bispecific antibodies, a new class of immunotherapy, and their 
role in cancer management

• Describe inpatient (and subsequent outpatient) administration of 
bispecific antibodies

• Recognize bispecific antibody-related toxicities including cytokine release 
syndrome and immune effector cell-associated neurotoxicity syndrome

• Demonstrate an approach to the management of bispecific antibody-
related toxicities

LEARNING OBJECTIVES



Immuno-oncology trends over time

• Rituximab
• Daratumumab
• Cetuximab
• Trastuzumab

Monoclonal 
antibodies

• Pembrolizumab
• Nivolumab
• Ipilimumab

Immune 
checkpoint 
inhibitors

• Bispecific 
antibodies/BiTEs

• CAR T-cell therapy
• Tumour infiltrating 

lymphocytes (TILs)

T-cell 
based 

therapies



Bispecific antibodies



Ordonez-Reyes, 
Pharmaceutics 
2022;14:1243

Targets

DLL3 – lung*
CEA – GI, lung
EGFR –GI, glioblastoma
SSTR2 – NET, GIST
4-1BB – Solid tumours
MUC16 - Ovarian

Ovarian

Gp100 Melanoma*

*

*



• BCMA expression is restricted to B-cell lineage, 
minimal expression within other tissues

• Teclistamab is a humanized BCMA X CD3 
bispecific IgG-4 antibody that redirects CD3+ T 
cells to BCMA-expressing myeloma cells

• High response rates and prolonged remissions in 
heavily pre-treated patients1

 Clinical trials and compassionate access programs 
available, soon to be funded as standard of care

8

Teclistamab – BCMA x CD3 Bispecific Ab for Multiple Myeloma

1Moreau et al, NEJM 2022;387:495-505



Tebentafusp for metastatic uveal melanoma

 First Health Canada approved bispecific for solid tumours
Nathan et al, NEJM 2021;385:1196-1206



Lymphoma CD20 x CD3 bispecifics in development

Falchi et al,
Blood 2022 Epub
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Diffuse Large B-cell Lymphoma

ENCORE NHL-1: Epcoritamab for relapsed diffuse large B-cell lymphoma, 3rd line

Thieblemont, EHA, June 2024

Median follow-up 25.1 
mos
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Diffuse Large B-cell Lymphoma

Thieblemont, ICML, Lugano 2023



Bispecific complications

ICANS

CRS

Immune effector-cell associated neurotoxicity

Cytokine release syndrome

Varadarajan et al. Management of Cytokine Release Syndrome –
Chapter 5; CAR T-cell therapies for cancer, Elsevier 2020: 45-64.



Bispecific complications

• Cytokine release syndrome (CRS)
– Caused by large, rapid release of cytokines (IL6) into the blood by immune cells
– Generally within 24-48 hours after first full-dose infusion
– Fever, nausea, headache, bone pains, rash, hypotension, hypoxia
– Grade 1 (mild) to Grade 4-5 (life-threatening)
– Treatment: Tocilizumab (IL6 antibody) +/- steroids

• Immune effector-cell associated neurotoxicity (ICANS)
– Clinical and neuropsychiatric syndrome
– Confusion, disorientation, speech disturbances, change in LOC, seizures, motor weakness
– Usually occurs later (4-5 days) and in combination with CRS but can occur alone
– Treatment: Steroids



CRS Grading

Grade Fever with Hypotension and/or Hypoxia

1 ≥ 38.0 ºC None None 

2 ≥ 38.0 ºC Not requiring vasopressors (ie. 
responsive to IV fluids)

Requiring oxygen delivered by low-flow nasal cannula (≤ 6 L/min) 
or blow-by

3 ≥ 38.0 ºC Requiring a vasopressor with or 
without vasopressin

Requiring oxygen delivered by high-flow nasal cannula (>6 L/min), 
facemask, nonrebreather mask, or Venturi mask

4 ≥ 38.0 ºC Requiring multiple vasopressors 
(excluding vasopressin)

Requiring oxygen delivered by positive pressure (e.g. CPAP, BiPAP, 
intubation and mechanical ventilation)

ASTCT consensus grading, Lee et al. Biol Blood Marrow Transplant 2019



Adapted from Garcia Borrega, HemaSphere 2019



Cytokine release syndrome - Pearls

• Like sepsis but without a bug!  Give tocilizumab (or steroids) instead of antibiotics
• MD should be called at first sign of CRS (fever)
• Start supportive care right away (acetaminophen, diphenhydramine, etc)
• Frequent vitals (q1h), updates to MD often

• If hypotension, give immediate fluid bolus and re-check
• If no improvement or if recurs, LOW THRESHOLD TO ORER TOCILIZUMAB (or 

STEROIDS if tebentafusp)

CRS starts Grade 1 and slowly progresses to higher grades
Therefore early intervention with toci/steroids can usually avoid progression



Markoulli, M et al Current Onc, 2023

Immune effector
Cell
Associated
Neuro-
Toxicity
Syndrome



ICANS

BC Cancer SCICANS Protocol

10 points



ICANS Grading

BC Cancer SCICANS Protocol



Garcia Borrega, HemaSphere 2019

• supportive care
• IV hydration
• consider EEG/MRI/neuro consult
• consider dexamethasone 10 mg 



ICANS Supportive Care:
• Seizure and fall precautions
• Elevate head of bed 30 degrees
• Aspiration precautions – if swallowing concerns, meds to be converted to IV
• Avoid medications that cause CNS depression
• Monitor for ICANS symptoms with ICE score every 8-12 hours
• Vitals q4h to monitor for concurrent CRS

BC Cancer SCICANS Protocol



ICANS - Pearls

• Very uncommon with bispecifics, seen more with CAR T-cell therapy
• Generally occurs later, around 4-6 days after infusion
• May be subtle speech changes, slight confusion  use ICE tool to document
• Monitor for concurrent CRS (often occur together)

Mainstay of treatment is 
supportive care, anti-epileptics and dexamethasone



Bispecific complications

• To prevent CRS/ICANS, bispecifics given in step-up dosing 
(e.g. day 1, 8, 15 with increasing doses to full-dose)

• May require in-patient administration for first doses (highest CRS risk)
• Risk of CRS/ICANS exists only during step up dosing
• Once full-dose administered without complications, there is no further risk 

of CRS/ICANS
• Patients may return to their home communities for ongoing treatment as 

outpatients (usually every 3 to 4 weeks)



Bispecific complications – longer term

• Risks of immunosuppression (esp. lymphoma/myeloma pts):
– Low immunoglobulins and overall immune suppression
– May not be neutropenic!

• Fevers/infections must be taken seriously, similar to febrile neutropenia –
treat with antibiotics, consider atypical infections (CMV, fungal)





Google BC Cancer -
“Immunotherapy”
“Bispecific antibodies”
“CRS”
“ICANS”

Call Heme/Med Onc
on-call at patient’s 
cancer centre**
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CASE 1

The following patient has presented to the Emergency Department: 

65M with metastatic uveal melanoma who is on treatment with the bispecific Ab tebentafusp.  
Received cycle 2, day 1 dose earlier today.  
He has developed a fever, chills, dizziness, back pain, a pruritic rash, and nausea and vomiting.  

Vital signs: T: 38.6 C, HR: 112 bpm, BP: 94/54 mmHg (baseline 140/70 mmHg)
RR: 20 bpm, SpO2: 96% on room air

Physical exam: 
General: A+O, rigors present, no increased WOB, R eye prosthesis, dry oral mucosa
Resp: GAEB, no adventitia; CVS: tachycardia, otherwise normal HS, JVP flat
Neuro exam grossly normal
Skin: diffuse erythematous patches over chest, back and all extremities
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CASE 1:

What is the most likely diagnosis? 

1. Febrile neutropenia

2. Cytokine release syndrome secondary to recent bispecific Ab therapy

3. Systemic infection

4. Allergic reaction to recent bispecific Ab therapy
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CASE 1 – CONTINUED:

What is the severity/grade of CRS initially? 

1. Grade 1

2. Grade 2

3. Grade 3

4. Grade 4
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CASE 1 – CONTINUED:

What is the severity/grade of CRS initially? 

1. Grade 1 (fever alone)

2. Grade 2 (fever and hypotension, not requiring vasopressors)

3. Grade 3 (fever and hypotension, requiring a vasopressor)

4. Grade 4 (fever and hypotension, requiring multiple vasopressors)



CRS Grading

Grade Fever with Hypotension and/or Hypoxia

1 ≥ 38.0 ºC None None 

2 ≥ 38.0 ºC Not requiring vasopressors (ie. 
responsive to IV fluids)

Requiring oxygen delivered by low-flow nasal cannula (≤ 6 L/min) or 
blow-by

3 ≥ 38.0 ºC Requiring a vasopressor with or 
without vasopressin

Requiring oxygen delivered by high-flow nasal cannula (>6 L/min), 
facemask, nonrebreather mask, or Venturi mask

4 ≥ 38.0 ºC Requiring multiple vasopressors 
(excluding vasopressin)

Requiring oxygen delivered by positive pressure (e.g. CPAP, BiPAP, 
intubation and mechanical ventilation)

ASTCT consensus grading, Lee et al. Biol Blood Marrow Transplant 2019
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CASE 1 – CONTINUED:

What will you do next?

1. Administer acetaminophen and observe closely.

2. Administer acetaminophen plus IV fluids.

3. Administer IV fluids plus a dose of tocilizumab +/- methylprednisolone.

4. Draw blood and urine cultures and administer empiric antibiotics. 
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CASE 1 – CONTINUED:
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2. Administer acetaminophen plus IV fluids.

3. Administer IV fluids plus a dose of tocilizumab +/- methylprednisolone.

4. Draw blood and urine cultures and administer empiric antibiotics.* 
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CASE 1 – CONTINUED – 2 HOURS LATER

So far, you have:

• administered acetaminophen 975 mg, 1L of IV normal saline, cetirizine 10 mg and ondansetron 8 mg  
• done blood work (including cultures), urine studies and a CXR
• given a dose of IV antibiotics 

Current symptoms: rigors and back pain milder, rash unchanged, nausea resolved  
Vital signs: T: 38.4 C, HR: 98 bpm, BP: 92/52 mmHg, RR: 18, SpO2: 96% RA

What will you do next?

1. Give another dose of acetaminophen
2. Meperidine 25 mg for rigors, another liter of IV fluids with close observation
3. More IV fluids plus a dose of tocilizumab at 8 mg/kg
4. More IV fluids plus a dose of IV methylprednisolone at 1 mg/kg
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CASE 1 – CONTINUED – 2 HOURS LATER

So far, you have:

• administered acetaminophen 975 mg, 1L of IV normal saline, cetirizine 10 mg and ondansetron 8 mg  
• done blood work (including cultures), urine studies and a CXR
• given a dose of IV antibiotics 

Current symptoms: rigors and back pain milder, rash unchanged, nausea resolved  
Vital signs: T: 38.4 C, HR: 98 bpm, BP: 92/52 mmHg, RR: 18, SpO2: 96% RA

What will you do next?

1. Give another dose of acetaminophen
2. Meperidine 25 mg for rigors, another liter of IV fluids with close observation
3. More IV fluids plus a dose of tocilizumab at 8 mg/kg
4. More IV fluids plus a dose of IV methylprednisolone at 1 mg/kg

Side note: rash is very common in patients treated with tebentafusp (unrelated to CRS) as 
tebentafusp targets both T-cells and melanocytes.  Rash also responds well to steroid therapy.
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CASE 1 – CONTINUED – 1 HOUR LATER
So far you have:
- given acetaminophen 975 mg, cetirizine 10 mg, and ondansetron 8 mg (all 3 hours ago) 
- given a total of 1.5 L of IV fluids over 3 hours
- done blood work (including cultures), urine studies and a CXR
- given a dose of IV antibiotics to cover for possible infection
- given a dose of methylprednisolone (1 hour ago)

Symptoms: rigors now resolved, mild back pain ongoing, rash improving, no nausea  
Vital signs: T: 39.0 C, HR: 95 bpm, BP: 90/50 mmHg, RR: 18 bpm, SpO2: 95% on RA
Labs: CBC shows mild anemia, no neutropenia or thrombocytopenia, urine dip and CXR clear

What will you do next?

1. It is too early to see any effects from steroids. Continue to observe and monitor vital signs hourly.

2. Give another dose of acetaminophen, continue fluids and observe.

3. Continue fluids and administer a dose of tocilizumab at 8 mg/kg over 1 hour.

4. As BP is dropping despite IV fluids, transfer to ICU for vasopressors, if within patient’s goals.
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Supportive care
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CASE 2

You are working on the inpatient unit and you are about to discharge the following patient:

A 57F with diffuse large B cell lymphoma, admitted 2 days ago for cycle 1 day 15 treatment 
with epcoritamab. This was her first full dose.  Her day 8 and day 15 treatments were both 
complicated by grade 1 CRS.  She was observed on the unit for 24 hours post CRS.  

RN tells you that she was not able to count backwards from 100 in 10s or write a standard 
sentence this morning, saying that she was too tired to do those things.  She was oriented and 
able to follow simple commands.  She has had no history of cognitive symptoms.   

Exam findings: oriented, cranial nerves, extremity strength, reflexes and sensory exam are all 
WNL. There is a subtle change in her gait.  She declines to sign her name and says that she is 
extremely tired.
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CASE 2

What is the most likely issue? 

1. Delirium NYD

2. Fatigue secondary to anemia

3. Secondary CNS lymphoma, until proven otherwise

4. Immune effector cell associated neurotoxicity syndrome (ICANS)
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CASE 2

What is the most likely issue? 

1. Delirium NYD

2. Fatigue secondary to anemia

3. Secondary CNS lymphoma, until proven otherwise

4. Immune effector cell associated neurotoxicity syndrome (ICANS)
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CASE 2

What is the grade/severity of ICANS in this case:

1. Grade 1 

2. Grade 2 

3. Grade 3 

4. Grade 4 
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CASE 2

What is the grade/severity of ICANS in this case:

1. Grade 1 

2. Grade 2 

3. Grade 3 

4. Grade 4 

Remember that ICANS presentation can be subtle

The ICE tool can be helpful



ICANS Grading

BC Cancer SCICANS Protocol ; 1 Jun 2024



ICANS

BC Cancer SCICANS Protocol ; 1 Jun 2024
10 points
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CASE 2

What will you do next? 

1. Monitor ICE score and neuro vitals q8h, perform bedside fundoscopy, obtain urgent 
EEG. 

2. Monitor ICE score and neuro vitals q8h, perform bedside fundoscopy, consider lab 
workup and brain imaging, administer dexamethasone 10 mg IV.

3. Obtain urgent EEG, lumbar puncture and Neurology consultation, administer 
dexamethasone 10 mg IV.

4. Obtain urgent EEG, lumbar puncture and Neurology consultation, consider lab workup 
and brain imaging, administer tocilizumab .
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CASE 2 – CONTINUED – THE NEXT DAY…

ICANS symptoms fully resolved after 2 doses of dexamethasone.  MRI was unremarkable.  
EEG ordered but not yet done.

What does this mean for patient management?  

1. Due to the history of ICANS, further epcoritamab therapy should be discontinued. 

2. Observe patient for 24 hours post ICANS resolution, may then discharge and readmit 
for the next dose of epcoritamab.

3. Patient should remain admitted for observation until after her next dose of 
epcoritamab.

4. Will need to taper steroids over 3 days first, then consider discharge.
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52

SUMMARY

Bispecific Abs are a new class of immunotherapy that bind receptors on both cancer cells and 
immune cells (usually T cells), thus facilitating the targeting and destruction of cancer cells by 
circulating immune cells.

CRS and ICANS are important side effects associated with bispecific Ab therapy.  

Other treatment side effects (e.g. nausea, fatigue, cytopenia, rash) can still occur in patients 
treated with bispecific Abs.  CRS is more common than febrile neutropenia in patients treated 
with bispecific Abs.  History/exam to guide workup and treatment for other diagnoses.

A step-wise increase in the dose of bispecific Abs improves tolerability.  The first few doses 
usually require inpatient administration and monitoring.  

Grading criteria direct both CRS and ICANS management.  Please refer to BC Cancer’s 
website for detailed CRS and ICANS protocols. 



Conclusions: Promise of bispecific antibodies

• Immunotherapy has dramatically changed the 
landscape of cancer treatment

• Bispecific antibodies are in numerous phase 1-3 
clinical trials and rapidly gaining regulatory approvals

• Toxicities including CRS and ICANS are unique 
however predictable and manageable

• Safe administration and management of complications 
requires education, multidisciplinary teams, and strong 
infrastructure across BC



BC Cancer Primary Care 
Program’s FPON Educational 

Communications

Sign up through the QR code! 
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