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BsAbs & CAR-T cells: pharmacodynamics

Tumor cell killing by an effector cell:

Granzyme/ perforin release -> death signals/cell-membrane damage

Fas/FasL interactions -> death signals

Cytokine release 



CAR-T cells

Proliferation -> critical (effector/target ratio)
- Need for lymphodepletion
- Relative delay in citokine release

Persistence -> CAR-T cells sustain their own existence, no need for multiple infusions

BsAbs & CAR-T cells: biology

BsAbs

Fast cell-to-cell interactions
- Potentially immediate cytokine release

Persistence -> strictly dependent on drug PKs, need for multiple infusions 



BsAbs & CAR-T cells: cytokine release

Li et al. ScienceTM 2019; Morris et al. NatRevImm 2022



Product Setting Conditioning Pre-medication N/of infusions Primary care - EMA

Tisa, Axi, Brexu-cel

Ide, Cilta-cel

DLBCL, FL, ML

MM

FluCY Avoid steroids Single Daily monitoring 10-14 days; 
hospitalization recommended (TAB);
close to CAR-T center: 4 weeks

Liso-cel DLBCL, FL FluCY Avoid steroids Single 2-3 times over first 7 days;
hospitalization at CRS/ICANS;
close to CAR-T center: 2 weeks

Glofitamab DLBCL Obinutuzumab RU, prev. CRS:
Dex 20mg

Ramp-Up d(1)-8-15
Up to 12 cycles

Monitoring during infusion;
monitoring for 10h after d8 RU
prev. CRS: monitor after infusion

Epcoritamab DLBCL - RU, prev. CRS: 
Dex 15mg +3days

Ramp-Up d1-8-15
Until progression

Monitoring during and after infusion;
prev. CRS: increase frequency

Mosunetuzumab FL - RU & C2, prev. CRS: 
Dex 20mg

Ramp-Up d1-8-15
Up to 8/17 cycles

Monitoring during and after infusion;
prev. CRS: increase frequency

Teclistamab, Talquetamab MM - RU, prev. CRS: 
Dex 16mg

Ramp-Up d1-3-5
Until progression

Monitoring during infusion;
RU & Prev. CRS: close to healthcare 
center and monitor daily for 48h after 
each dose

Elranatamab MM RU, prev. CRS:
Dex 20mg

Ramp-Up d1-4
Until progression

Monitoring during infusion;
RU & Prev. CRS: close to healthcare 
center and monitor daily for 48h after 
each dose

BsAbs & CAR-T cells: administration



Inflammatory Complications

- Acute

- Time-limited

- Enhanced by 
tumor burden (CRS/ICANS), 
predisposition (ICANS), 
product (CD28 CAR-Ts)

Early inflammatory complications: CRS & ICANS

Lu et al. ScienceAdv 2024



- Nurses and Physicians at Hemato-Unit 
- ICU physician
- Cardiologist 
- Radiologist
- Infectivologist

CRS: grading 

Lee et al. TCT 2019



- Nurses and Physicians at Hemato-Unit 
- Neurologist 
- ICU physician
- Neuroradiologist
- Neurophysiologist
- Cardiologist 
- Infectivologist

Neurotoxicity: grading

Lee et al. TCT 2019



Product Trial / 
setting

CRS (%) CRS ≥3 (%) ICANS/NT (%) ICANS/NT ≥3 (%) ΔT CRS,
days

ΔT NT,
days

Axicabtagene ZUMA-1 / 
DLBCL-LBCL 93 13 64 NT 28 2 5

Axicabtagene ZUMA-7 / 
DLBCL-LBCL 92 6 60 NT 21 3 7

Lisocabtagene TRANSCEND NHL 
001 / DLBCL-LBCL 42 2 30 NT 10 5 9

Lisocabtagene TRANSFORM / 
DLBCL-LBCL 49 1 11 NT 4 5 11

Brexucabtagene ZUMA-2 / 
MCL 91 15 63 NT 31 2 7

Tisagenlecleucel ELARA / 
FL 48 - 4 ICANS 1 4 8

Ciltacabtagene CARTITUDE-1 /
MM 95 4 21 NT 9 7 8

Ciltacabtagene CARTITUDE-4 /
MM 76 1 4 ICANS 0.1 8 9

Idecabtagene KarMMA /
MM 84 5 18 NT 3 1 2

Idecabtagene KarMMA-3 /
MM 88 5 15 NT 3 1 3

CAR-T: CRS and ICANS frequency, severity, interval



Product Trial / 
setting

CRS (%) CRS ≥3 (%) ICANS/NT (%) ICANS/NT ≥3 (%) ΔT CRS ΔT NT

Glofitamab NP30179 / 
LBCL-DLBCL 63 (48 wDEX) 4 8 ICANS 3 13h from d8

Epcoritamab EPCORE NHL-1 / 
LBCL-DLBCL 65 (49 wRU) 2 (- RU) 6 (- RU) - 15h from LD 2d from LD

Mosunetuzumab GO29781 / 
FL 43 2 5 -

5h from d1
20h from d8
27h from d15

17d

Teclistamab MajesTEC-1 / 
MM 72 0.6 14.5 NT

3 ICANS
0.6
-

2d from LD
96.4% wC1 3d

Talquetamab sc MonumenTAL-1 / 
MM 77-80 0-3 5-10 NT - 2d from LD

81.7% wRU Most wC1

Elranatamab MagnetisMM-3 / 
MM 56 - 3 ICANS - 2d from LD

98.8 wRU 3d

BsAbs: CRS and ICANS frequency, severity, interval

LD = last dose; RU = ramp-up 



CRS

G/1 -> observe, consider tocilizumab
G/2 -> tocilizumab, consider dexamethasone
G/3 -> tocilizumab, dexamethasone 10mg q6h
G/4 -> tocilizumab, dexamethasone 20mg q6h
or methyl-prednisolone 1g/die x3 

ICANS

G/1 -> observe, consider dexamethasone
G/2 -> dexamethasone 10mg q6h
G/3 -> dexamethasone 10-20mg q6h
G/4 -> methyl-prednisolone 1g/die x3 

Life-threatening, refractory conditions

Anakinra
Ruxolitinib
Cyclophosphamide
Antithymocyte globulins 

CRS and ICANS management, from CAR-T world



Novel strategies to mitigate CRS and ICANS

Park et al. NatMed 2023; Korst et al. HemaSphere 2024

CRS-prophylaxis with IL-1R antagonist Anakinra, CAR-T CRS-prophylaxis with IL-6R antagonist Tocilizumab, BsAbs 



Rejeski et al. Blood 2021

Hematological toxicity, CAR-T cells



CAR-HEMATOTOX for BsAbs

Setting Product C-HT Risk CRS ≥2 TOCI Neutropenia 
G≥3

Thromb.penia
G≥3

90days severe
infection-rate

RRMM, 

N=128

Teclistamab
N = 70

Talquetamab
N = 58

Low Risk
N = 67

High Risk
N = 61

12%

36%

17%

43%

9%

31%

0%

46%

15%

47%

OR 4.33 3.55 HR 2.29

P 0.004 0.004 0.007 < 0.0001 0.04

RRDLBCL,

N=190

Odronextamab Low Risk 
49%

High Risk 
51%

12%

26%

16%

22%

P 0.016 0.1



Gambella et al. EJH 2024; Stock et al. HemaSphere 2024 

Lymphocytes dynamics, CAR-T cells



Frerichs et al. BloodAdv 2024

Lymphocytes dynamics, BsAbs



Dos Santos et al. NatMed 2024

Determinants of Non-Relapse Mortality, CAR-T cells
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Criteria for Patients’ Management, CAR-T therapy (AIFA) 

- Immediate ICU availability

- CAR-T team 



CAR-T TEAM, interventional steps

- Indication

- Eligibility

- Product management

- Early & Late toxicities management

- Long term monitoring

- Formalize and Review SOPs







Terapia Intensiva

Centro Trapianti, degenza 
(infusione) 

Centro Trapianti, Day-Hospital 

Pronto Soccorso

Domicilio
CAR-T team,

Il perimetro attuale delle terapie 
cellulari



Terapia Intensiva

Ematologia/CT, degenza (infusione) 

Ematologia/CT, DH (infusione) 

Pronto Soccorso

Domicilio

CAR-T team esteso,

Il perimetro futuro delle terapie 
cellulari

Implementazioni:
- Selezione del paziente
- Care Giver «educato»
- Percorso DEA dedicato
* paziente noto per TC
* referral ematologico rapido
* disponibilità TOCI  

Adattabilità al contesto delle 
terapie con BsAbs per una 
gestione outpatient. 
- Educazione
- Team multidisciplinare
- Procedure standard
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