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Getting Serious about CRS -
Diving into the Specifics of Bispecifics
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Objectives
• Compare and contrast the different commercially 

available bispecific T-cell engager therapies available in 
the United States

• Evaluate management strategies for complications that 
can arise from bispecific T-cell engager 
therapies including cytokine release syndrome (CRS) and 
immune effector cell-associated neurotoxicity syndrome 
(ICANS)

• Discuss supportive care considerations relating to 
bispecific T-cell engager therapies

• Explain how bispecific T-cell engager therapies are utilized 
in the treatment of various malignancies
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Mechanism of Action 

• Bispecific T-cell engager therapy targets CD3 molecule 

on T-cell receptor and specific tumor antigen 

simultaneously, activating T cells

• Activated T-cells secrete pro-inflammatory cytokines as 

well as cytolytic prote ins that form pores on cancer cell 

membrane leading to cancer cell lysis 

Tian Z, e t a l. J  Hem ato l  Onc o l. 2021;14(1):75.
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Advantages of Bispecific T-cell 
Engager Therapies
• Less time to manufacture:

o Other therapies (e.g. CAR-T) requires additional time (20-40 days) to 

remove T-cells (via apheresis), engineer T-cells, give 

lymphodepletion chemotherapy, then re-infuse new  T-cells 

• Less cytotoxic compared to conventional chemotherapy 

• Often given subcutaneously (exceptions): less risk for line infections, 

easier administration, etc.

Trabo ls i  A, e t a l . Blood C anc er J. 2024;14(1):27. 
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Commercially Available Products (selected) 
Name
(FD A  appr oval y ear)

D isease Stat e Line o f t her apy T Ce ll
Tar get

Can ce r Ce ll Tar get

Mo sun etuzumab-axgb
(LUNSUMIO ), 202 2

Follicular  Lym phom a Afte r 2+  lin es  o f sy ste mic  th e rap y

CD3

Cluster  of diff erent iate 20 (CD 20)

Teclist amab-cqyv

(TECV AYLI), 2022
M ultip le Myelom a Afte r 4+  lin es  o f th er ap y, inc lud in g a 

p ro tea so m e inh ib i tor,  a n imm u n om o du la tor y 

a ge n t, a nd  a n a nti -C D38  mo n o clo na l  a n tibo d y

B-cell matur ation antigen  (BCM A)

Talquet amab-tgvs
(TA LV EY), 202 3

M ultip le Myelom a Afte r 4+  lin es  o f th er ap y, inc lud in g a 

p ro tea so m e inh ib i tor,  a n imm u n om o du la tor y 

a ge n t, a nd  a n a nti -C D38  mo n o clo na l  a n tibo d y

G PRC5D (G  prot ein-coupled r eceptor  
class C gr oup 5 mem ber D )

G lo fitamab -gxbm 
(COLUM VI) , 2023

D iffuse large B -cell 
lymp homa ( DLBCL)

Afte r 2+  lin es  o f sy ste mic  th e rap y Cluster  of diff erent iate 20 (CD 20)

Tebent afusp-teb n 
(KIM M TRAK ), 202 2

Uveal melanom a Un re se cta ble  o r m eta sta tic,  HLA -A* 02 :01  

p os i tiv e
G lycopr otein  1 00 (gp100)  peptide

Elranat amab-bcmm 
(ELREX FIO) , 2023

M ultip le Myelom a Afte r 4+  prio r l in e s of th e rap y  in clu d in g  a  PI,  

a n IM ID a n d a n a nt i-C D38  mo n o clo na l  

a ntib o dy

B-cell matur ation ant igen (BC MA)

Epcor it amab-bysp 
(EPKI NLY), 2023

D LB CL an d high-Grade 
B-cell lympho ma

Follicular  l ym phom a

Afte r 2+  prio r l in e s of sy ste m ic  t he ra py  Cluster  of diff erent iate 20 (CD 20)

Tarlat amab-dlle
(IM DELLTRA), 202 4

Exten ded-stage small 
cell lung cancer

Afte r pro g res sio n o n o r afte r p la tinu m -b as ed  

ch e mo th e rap y
D elt a-like ligan d 3 (DLL3)

Res earch C for DE  and. Bis pec i fic  Antibodies: An Area of Res earc h and C lin ica l  Applic ations . FDA . Publis hed onl ine M arch 12, 2024. 

Pac kage Inserts .
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Assessment Question #1 
True or False: Bispecific T-cell engager therapies are 

effective in treatment of various malignancies by utilizing 

the body's own immune system to attack cancer  cells. This 

occurs by its unique mechanism of simultaneously binding 

an antigen on tumor cells and a surface molecule on T 

cells (e.g. CD3 on T-cells)

A. True

B. False
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Complications of 
Bispecific T-Cell 
Engager therapies



11/5/2024

4

Cytokine Release Syndrome (CRS)

• "A supraphysiologic response following any immune 

therapy that results in the activation or engagement of 

endogenous or infused T cells and/or other immune 

effector cells..." - ASTCT Consensus Grading, 2018

10
Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4), 625-638.
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CRS Presentation 

Can also be associa ted with cardiac, hepatic and/or renal  

dysfunction leading to end organ dysfunction.

Fever at 

onset (>38 C)
Hypoten sion Tachycard ia Hypoxia

Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4 ), 625-638.

M anagem ent of Im munother apy -re lated toxic i ties . NCC N. Vers ion 1.2024

12

CRS Grading

Lee, D W, et a l . Bio logy  o f B lood and M arrow Trans plan ta tion . 2019; 25(4), 625-638.
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Assessment Question #2
RN is a 67-year old male with rel apsed/ ref ractory mult iple myelom a 

status post  4 previous lines of  therapy, who received fi rst  dose of  

tecli stamab 5 days ago. Today, his v itals are as follows:  

The patient  was given 650 m g of acetam inophen followed by 1 liter 

of normal sal ine given over 30 mi nutes. Vitals were repeated one 

hour af ter receiv ing f luids, and were as follows: 

Mentati on remains stable with ICE Score 10/10. What is th e 

patient presen ting  wi th ?

BP T  RR O2  Sat

85 /55 38 .2oC ( 10 0.8oF) 18  bp m 99 % (r oo m a ir)

A. Grade 1 cytokine release syndrome as 

evidenced by tem perature of 100oF (38oC) or 

higher with hypotension (SBP <90 mmHg) 

responsi ve to fluids.

B.  Grade 2 cytok ine release syndrome as 

evidenced by tem perature of100 oF (38oC) or 

higher with hypotension (SBP <90 mmHg) 

responsi ve to fluids and not  requiring 

vasopressors.

C. Grade 1 i mmune-effector cell-associated 

neurotoxic ity  syndrome (ICANS) as evi denced 

by depressed level of consc iousness.

D. Relapsed disease requiring next line of 

therapy as evidenced by hypotension and 

fever.

BP T  RR O2 Sa t

11 0/70 37 .2oC (9 9oF) 18  bpm 99 % ( roo m air )
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Management of CRS (example)**:
Teclistamab

** follow specif ic medication package insert  instructi on/institutional 

guidelines for more specifi cmanagement of therapy 

Grad e Action

1 Withhold teclistamab until  CRS resolves

Administer pretreatment medication s prior to next dose of teclistamab

2 Treat  the same as Grade 1, pat ients should also be hospitalized for 48 hours following the next 

dose of teclistamab

3 First  occurrence of  Grade 3 CRS with durati on < 48 hours:

• Treat  same as Grade 2. Pat ient  should also be provided supportive therapy, which may 

include intensive care

First  occurrence of  Grade 3 CRS with durati on 48 hours or longer:

• Permanently discontinue tecl istamab

• Provide supporti ve therapy,  which may include intensive care

4 Permanently discont inue teclistamab

Provide supporti ve therapy,  which may include intensive care

Pac kage Insert. Tecl is tam ab (TECV AYLI)
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Management of CRS

• Fluids, supplemental oxygen,  

acetaminophen, antihis tamines, etc.

Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4), 625-638.

M anagem ent of Im munother apy -re lated toxic i ties . NCC N. Vers ion 1.2024
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Tocilizumab

Mechanism of Action: Humanized,  IgG1 kappa anti-IL-6R antibody

•Binds to bot h soluble and membrane-bound IL-6 recepto r 
•Blocks downst ream signal transduction pathways

Approved by the FDA in 2017 for treatment of severe/life-threatening C AR T-cell induced CR S in adults and 
pediatri c patients ages 2 years and older (off-label indication for bi speci fi c T-cell engager i nduced CRS)

Dosing

• < 30 kg: 12 mg/kg
•30 kg+: 8 mg/kg (m ax 800  mg/dose)
•May repeat  up to 3 additional doses with at least 8 hour int erval in bet ween

$$$

Pac kage Insert. Toci l i zum ab
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Corticosteroids

• Effect on reducing the cytokine and chemokine 

release, reducing inflammatory processes 

• Can be utilized for management or prophylaxis 

without interfering with response to treatment – able 

to preserve antitumor efficacy

Bratts and R, e t a l . Al iment Pharm ac ol  Ther . 1996;10  Supp l 2 :81-92.

Leclerc q-Cohen G, et a l. Cl in  Cancer R es . 2023;29(21):4449-4463. 
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Neurotoxicity, including Immune effector 
cell-associated neurotoxicity (ICANS)

• A pathologic process involving the central nervous 

system following any immune therapy that results in the 

activation or engagement of endogenous or infused T 

cells and/or other immune effector cells.

19
Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4), 625-638.

M anagem ent of Im munother apy -re lated toxic i ties . NCC N. Vers ion 1.2024
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Neurotoxicity Presentation

• Risk factors: CRS (strongest),  high disease burden, high 

baseline inf lammatory state, pre-existing neurologic 

comorbidities

Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4), 625-638.

M anagem ent of Im munother apy -re lated toxic i ties . NCC N. Vers ion 1.2024

21

Pathophysiology of ICANS

M orris , EC  et a l . Nature Rev iew s Im m unology. 2021;1 -12.



11/5/2024

8

22

ICANS Grading Scale
**Lower score=worse neurotoxicity**

Lee, D W, e t a l . Bio logy  o f B lood and M arrow Trans planta tion . 2019; 25(4 ), 625-638.

23

ICANS Grading Scale

Lee, D W, e t a l . Bio logy  o f B lood  and M arrow Trans plan ta tion . 2019; 25(4 ), 625-638.
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Management of ICANS

Lee, D W, et a l . Bio logy  of B lood and M arrow Trans plantation. 2019; 25(4), 625-638.

M anagem ent o f Im munother apy -re lated toxic i ties . NCC N. Vers ion 1 .2024
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Management of ICANS (example)**:
Teclistamab

Grade Act ion

Gr ade 1

(I CE Scor e 7-9)

•Wi thho ld teclist amab un til ICANS resolv es
•Monitor neu rologic symptoms and consider consult ation wit h neurolog ist and other  sp ecialists 

for fur ther evaluation and managem ent, including considerat ion fo r sta rting  non-sedat ing, an ti-
seizure medicines for  seizure prophylaxis

Gr ade 2

(I CE Scor e 3-6)

•Sa me management as Grade  1 PLUS:
•Admin ister d exameth asone 10 mg IV q6H. Continue dexamethasone use until reso lution  to 

grade 1 or  less then taper
•Pa tient s should be ho spitalized f or 48 hours follo wi ng th e next d ose of teclistamab

Gr ade 3

(I CE Scor e 0-2)

First occurre nce  of Grade 3 ICANS:
•Sa me management as Grade  2 PLUS:

•Pr ovide  sup portive therapy, which may include int ensive care

Recurrent Grade  3 ICANS:
•Sa me management as first occurre nce  of Grade 3 PLUS:

•Pe rman ently di scontin ue teclist amab

Gr ade 4

(I CE 0 ) 

•Sa me management as Recurrent Gr ade 3 PLUS:
• Instead of dexameth ason e, co nsider  administr ation of met hylpredniso lone 1000 mg per  day IV

and continue for  2 or more da ys

** follow specif ic medication package insert  instructi on/institutional 

guidelines for more specifi cmanagement of therapy Pac kage Insert. Tecl is tam ab (TECV AYLI)
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Assessment Question #3 
DP is a 72-year old male with relapsed/refractory DLBCL who started next line of treatment 

of epcoritamab (D1 was 16 days ago). The day after receiving his first full dose of 

epcoritamab (48 mg, given on C1D15, yesterday), he becomes disoriented and incoherent, 

not oriented to self, time, or place. ICE score is 6/10 (baseline 10/10). What are some next 

steps to consider?

A. Consult neurology for further evaluation and management

B. Consider s tarting a prophylactic  non-sedating anti-se izure medication (e.g. leveti racetam)

C. Ini tiate stero id burst – dexam ethasone 10 mg ev ery 6 hours until symptoms res olve to  grade 

1 or less (taper as appropriate)

D. Withhold therapy until ICANS resolves

E. All  of the above

DLBCL: Dif fuse Large B-Cell Lymphoma

C1D15: Cycle 1, Day 15
ICE: Immune Effector Cell 

Encephalopathy
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Mitigating Risk of CRS/ICANS: 
Considerations

Ball K, et  al. MAbs. 2023;15(1):2181016. 

Pre-
medications

Step-up 
dosing 

Inpatient 
monitoring 

for first cycle
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Assessment Question #4
What are some additional safety measures that are in place for 

some bispecific T-cell engager therapy products to prevent/monitor 

the incidence of CRS/ICANS?

A. Step-up dosing (incrementally increasing dose of therapy to a 

patient before reaching the target dose level

B. Inpatient administrat ion and monitoring

C. Frequent vital checks and neurological assessments

D. Pre-medication with a corticosteroid, an antihistamine, and 

acetaminophen prior to step up doses

E. All of the above
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Assessment Question #5
How is tocilizumab utilized in the treatment of bispecific T-cell engager 

complications?

A. Tocilizumab is used to treat either cytokine release syndrome or 

immune effector cell-associated neurotoxicity (or both), often if 

symptoms are grade 2 or higher

B. Tocilizumab is dosed as 8 mg/kg IV (not to exceed 800 mg/dose) every 

8 hours as needed for a 4-dose maximum limit

C. Tocilizumab is an inter leukin-6 inhibitor ( IL-6) that lowers the body's 

immune response and reduces inflammation.

D. B+C

E. All of the above

32

Assessment Question #5
How is tocilizumab utilized in the treatment of bispecific T-cell engager 

complications?

A. Tocilizumab is used to treat either cytokine release syndrome or 

immune effector cell-associated neurotoxicity (or both), often if 

symptoms are grade 2 or higher

B. Tocilizumab is dosed as 8 mg/kg IV (not to exceed 800 mg/dose) every 

8 hours as needed for a 4-dose maximum limit

C. Tocilizumab is an inter leukin-6 inhibitor ( IL-6) that lowers the body's 

immune response and reduces inflammation.

D. B+C

E. All of the above

33

Additional Considerations
• Long term steroids: what are some complications?

o Osteoporosis, infection risk, gastritis, hyperglycemia, insomnia, etc.

o Consider tapering steroids if on prolonged course

• Neurotoxicity: if patient unable to take medications orally, consider changing 

to intravenous route 

• Fever: could have multiple etiologies outside of CRS – should consider 

infection work up and empiric antibiotics if necessary (e.g. if concerns for 

infection or neutropenic)

Yas ir  M , e t a l. Cortic ostero id A dv ers e E ffec ts . [U pdated 2023 J u l 3 ].
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Conclusion
• Bispeci fic T-cell  engager therapies have achieved durable responses in patients wi th 

malignancies

• Two major toxicities arising from bispecific T-cell  engager therapies include CRS and 

neurotoxici ty

• Each therapy has a specific onset and treatment a lgorithm, though some institutions may 

standardize their treatment approach. Grading is based on severity of symptoms

• Primary management of CRS include fluids, supplemental oxygen, steroids, and 

tocilizumab, whereas neurotoxicity is managed wi th steroids, supportive care and 

ini tiation of seizure prophylaxis

35

Works Cited
• Bal l K , D ovedi  SJ , V aj jah P, Phipps  A. Strategies  for c l in ic al  dose optimiz ation of T c e l l-engaging therapies in  onc ology . M Abs. 2023;15(1):2181016. 

do i:10.1080/19420862.2023.2181016

• Bratts and R, L inden M . Cy tokine modulation by g lucoc ortic o ids : m ec hanis m s and actions in  ce l lular s tud ies. Al iment Pharm ac ol  Ther . 1996;10 Suppl 2 :81-

92. do i :10.1046/j .1365-2036.1996.22164025.x

• Leclerc q-Cohen G, Ste inhoff N , A lbertí Serv er a L , e t a l. D is s ec ting the  M ec han is m s U nderly ing  the  Cy tok ine R eleas e S yndrom e (C RS) M ediated by  T-Ce l l  

Bis pec i fic  Antibod ies. Cl in  Cancer R es . 2023;29(21):4449 -4463. do i :10 .1158/1078-0432.C CR-22-3667

• Lee, D . W., S antom ass o, B. D., Lock e, F. L ., G hobadi , A ., Turtle , C. J ., B rudno, J . N ., ... & N eelapu, S. S. (2019). AS TCT co nse nsus  grading for cy tokine 

re leas e sy ndrome and neuro log ic  toxic ity  ass ociated wi th im m une effector c el ls . Bio logy  of B lood and M arrow Trans plantation , 25(4), 625-638.

• M orris , E. C., N eelapu, S . S ., G iavrid is, T., & Sadela in , M. (2021). Cy tok ine r elease s yndrom e and as soc iated neurotox ic i ty i n  cancer 

imm unotherapy . Nature Rev iew s Im m unology, 1-12 .

• NC CN. G uide l ines  fo r Management o f Imm unotherapy-Rela ted Tox ici ties

• Res earch C for DE  and. Bis pec i fic  Antibodies: An Area of Res earc h and C lin ica l  Applic ations . FDA . Publis hed onl ine M arch 12, 2024. 

h ttps://ww w.fda.gov /drugs /s potl ight -c der -s cience/b ispec ific-antibodies -area-res earc h-and-c lin ica l-applic ations

• Yas ir  M , G oy al  A, Sonthal ia S . C ortic os tero id  Advers e Effects . [Updated 2023 J u l  3]. In : StatPearls  [In ter net]. Treasure Is la nd (FL): StatPearls  Publ is h ing; 

2024 J an-. Av a ilab le from : h ttps://ww w.ncb i .n lm.n ih .gov /book s /NBK531462/

• Tian Z, L iu  M, Zhang Y , Wang X. Bis pec i fic  T c el l  engagers : an em er ging therapy  for managem ent of hem ato log ic m al ignancies. J  Hem ato l  Onc ol. 

2021;14(1):75. Publ is hed 2021 M ay  3. do i :10.1186/s 13045 -021-01084 -4

• Trabols i  A, Arum ov  A, Sc hatz J H. Bis pec i fic  antibodies  and C AR-T c el ls : duel ing imm unotherapies for large B -c el l  lym phom as . Blood C anc er J. 

2024;14(1):27. Publ is hed 2024 Feb 8. do i :10.1038/s 41408-024-00997 -w

Thank You


