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Outline

The Evolution of Cell Therapy
• Landmark developments
• The Challenge of Solid Tumours
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Cell Therapy Modalities and Future Developments
• CAR-T vs other IECs
• Emerging Concepts
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Premise

Siamof et al. Front chem. (2020)Restricted, Sensitive (Normal)

Paradigm shift in cancer care: Cytotoxics >> Immunotherapy
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ESCAPEEQUILIBRIUM

Kalbasi A et al. J Clin Invest. 2013:123(7):2756-2763 

Basis for immunotherapy in cancer

The immune system has the ability 
to eliminate cancer cells. Highly 
antigenic cancer cells are recognized 
and eliminated  by the immune 
system.

ELIMINATION

Cancer cells that escape the 
elimination phase  enter the 
equilibrium phase. These 
transformed cells are poorly 
immunogenic and have the ability to 
coexist with immune cells

Cancer cells have acquired 
resistance by:
• Poor antigenic expression
• Immunosuppressive cytokines
• MDSCs
• Expression of PD-L1

Basis for immunotherapy
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Weiner LM. N Engl J Med. 2008;358:2664-2665. 

Tumors go to great lengths to evade 
the immune response 

Basis for immunotherapy
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Advances in immune cell therapy
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Advances in immune cell therapy

1. High dose chemotherapy with stem cell rescue (Autologous 

Transplantation) 
• Benefit relies on chemo-sensitivity of cancer 

2. Allogeneic HSCT 
• Combines chemotherapy and immunotherapy 

• Can cure patients with chemo-refractory disease 

• Graft-v-tumor (GVT) → Prevents Relapse 

• Graft-v-host disease (GVHD) → Toxicity 

Haematopoietic stem cell transplant
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Allogeneic stem cell transplant

Bleakley et al; Nat Rev Ca (2004)

“Enemy”“Bystander”

Advances in immune cell therapy
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Can we do this?

Bleakley et al; Nat Rev Ca (2004)

“Enemy”“Bystander”

Advances in immune cell therapy
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Landmark developments in CAR T-cell therapy
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Toxicities of CAR T-cell Therapy and T-cell Engagers

Hadidi et al, Mol Ther 2024.
Zhou et al, Front Immunol 2020.
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Toxicities of CAR T-cell Therapy and T-cell Engagers



14

Toxicities related to Adoptive T-cell Therapy

https://www.amunix.com/technology/

Bispecific T-
cell engager

Although toxicity profile overlaps, there are differences
in presentation / management

CAR T-cell
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Standardized Grading Systems
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CRS – Cytokine Release Syndrome

• An acute systemic inflammatory 
syndrome

• Clinical severity can range from 
a mild febrile flu-like illness to a 
severe potentially fatal 
syndrome of capillary leak, 
hypoxic respiratory failure, and 
vasodilatory shock with 
multiorgan toxicities.  

Zhang et al, Clinical Cancer Bulletin 2025.
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CRS parameter Grade 1 Grade 2 Grade 3 Grade 4

Fevera ≥38.0⁰C ≥38.0⁰C ≥38.0⁰C ≥38.0⁰C

With

Hypotension None Not requiring 
vasopressors

Requiring a vasopressor 
with or without 
vasopressin

Requiring multiple 
vasopressors (excluding 
vasopressin)

And/or b

Hypoxia None Requiring low-flow c

nasal cannula or blow-by
Requiring high-flow c

nasal cannula,
facemask, non-
rebreather mask, or 
Venturi mask

Requiring positive 
pressure (eg. CPAP, 
BiPAP, intubation and 
mechanical ventilation)

ASTCT harmonized definitions and grading criteria for CRS

CRS Grading

Lee et al, BBMT 2019.
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ICANS - IEC-associated neurotoxicity syndrome

• Early manifestations of 
ICANS include expressive 
aphasia, tremor, dysgraphia, 
and lethargy. 

• Can progress to global 
aphasia, seizures, 
obtundation and coma. 

• Reversible but severe ICANS 
can lead to fatal 
intracerebral hemorrhage 
and malignant cerebral 
edema.

Zhang et al, J Clin Med 2023.
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ASTCT ICANS Consensus Grading for Adults
Neurotoxicity 
Domain

Grade 1 Grade 2 Grade 3 Grade 4

ICE score* 7-9 3-6 0-2 0 (patient is unarousable and unable to 
perform ICE)

Depressed level 
of consciousness 
a

Awakes 
spontaneously

Awakens to voice Awakens only to tactile 
stimulus

Patient is unarousable or requires vigorous or 
repetitive tactile stimuli to arouse. Stupor or 
coma.

Seizure N/A N/A Any clinical seizure focal or 
generalized that resolves 
rapidly or nonconvulsive 
seizures om EEG that resolve 
with intervention

Life-threatening prolonged seizure (> 5min); or 
repetitive clinical or electrical seizures without 
return to baseline in between

Motor findings b N/A N/A N/A Deep focal motor weakness such as 
hemiparesis or parapersis

Elevated IOP/ 
cerebral edema

N/A N/A Focal/local edema on 
neuroimaging c

Diffuse cerebral edema on neuroimaging; 
decerebrate
or decorticate posturing; or cranial nerve VI 
palsy; or papilledema; or Cushing's triad

ICANS Grading

Lee et al, BBMT 2019.
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ICANS Grading



21

Restricted, Sensitive (Normal)

Immune effector cell–associated hematotoxicity: EHA/EBMT

Rejeski et al, Blood 2023
Hines et al, Tx Cell Ther 2023

Immune Effector Cell-Associated Hemophagocytic Lymphohistiocytosis-Like Syndrome (IEC-HS)

Other Toxicities
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Anticipate clinical trajectory
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Typical Clinical Trajectory in CAR-T

Morris et al, Nat Rev 2022.
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Clinical trajectory for Tisa-cel

Typical clinical trajectory
• Median time to onset of CRS: 3 days
• Median time to resolution of CRS: 10 days
• Median time to onset of NT: 5 days
• Median duration of NT: 17 days

CRS / ICANS with Tisa-cel
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Thieblemont et al. JCO 2022.
Dickinson et al. NEJM 2022.

CRS in a Glofitamab (pre-treatment with obinutuzumab)

ICANS: All grade – 8%; ≥G3- 3%

CRS in Epcoritamab

CRS in TCE
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Crombie et al. Blood 2024.
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Management of immune toxicities

(CAR-T vs TCE)
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Restricted, Sensitive (Normal) Yakoub-Agha et al, Haematologica 2019

CAR-T CRS Management
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Restricted, Sensitive (Normal)

TCE CRS Management
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Restricted, Sensitive (Normal)

TCE CRS Management
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(Repriming / pre-meds for dose delays vary across products – to check accordingly)

TCE ICANS Management
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(Repriming / pre-meds for dose delays vary across products – to check accordingly)

TCE ICANS Management
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Jain et al, Blood 2023
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Walton ZE et al. Expert OpinPharmacother. 2024 Feb;25(3):263-
279. 
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IEC-HS (IEC-Associated Hemophagocytic Lymphohistiocytosis-Like Syndrome)

• HLH is a documented AE following treatment with CAR-T products
• In 2023, a novel definition was introduced to better capture the distinct features of HLH post CAR-T treatment 

(Hines et al, 2023)

IEC-HS is a pathological and biochemical 
hyperinflammatory syndrome distinct from 
CRS and ICANS that:
i. Manifests with features of MAS/HLH
ii. Attributable to IEC therapy
iii. A/w progression of new onset of 

cytopenia, hyperferritinemia, 
coagulopathy with hypofibrinogenemia, 
and/or transaminitis

Hines et al, Tx and Cell Rx 2023
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IEC-HS (IEC-Associated Hemophagocytic Lymphohistiocytosis-Like Syndrome)

Hines et al, Tx and Cell Rx 2023
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• Exciting era with novel immune- / cell- therapies but there is still much to be 
learnt.

• Every product is different. Immune responses may vary across patients.

• Clear SOPs in place for managing immune toxicities but it is imperative to 
maintain vigilance for unexpected immune related toxicities

• Important to build up and manage patient in a multi-disciplinary team

Conclusion
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