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Name of the risk 
Serious 
neurological 
adverse reactions 

Details 

To date, no clear predictors of neurologic toxicity have been identified. 
Confounders, such as preceding or newly induced anti-cancer treatment 
regimens might be involved. 

Evidence 
source(s) and 
strength of 
evidence 

Neurotoxic events, suggested to be named ‘CAR-T-cell-related encephalopathy 
syndrome’ (Neelapu et al 2018) and subsequently termed ‘immune effector cell-
associated neurotoxicity syndrome’ (ICANS) (Lee et al 2019), is the second most-
common adverse reaction associated with CAR T-cell therapies. Neurotoxicity 
typically manifests as a toxic encephalopathy with wide range of variable 
symptoms such as confusion, delirium, tremors, aphasia, speech disorders, 
motor findings, and seizures. For fatal cerebral edema that occurred with other 
CAR T-cell products differently constructed than tisagenlecleucel, see Table 8-
19 and Table 8-20. 

Notably, the onset of neurological events can be concurrent with CRS, typically 
during high fever and at the time of maximal grade of CRS, following resolution 
of CRS or in the absence of CRS. Severe ICANS symptoms are more frequently 
observed in cases when CRS develops early, which may be due to a high dose 
of CAR T cells, or unusually robust and rapid CAR T cell proliferation (Gust et al 
2020). Encephalopathy typically occurred after peak CRS symptoms and tended 
to be self-limiting with some exceptions. Neurological events with seizures or 
episodes of confusion 3-4 weeks following CAR T-cell therapy have been 
reported to occur (Neelapu et al 2018). The majority of neurological events 
following tisagenlecleucel infusion were observed within 8 weeks; there is 
currently limited evidence that CAR therapies are associated with a late onset of 
neurological events (i.e., onset > 8 weeks after infusion).  

Most neurological events observed within 8 weeks were transient or self-limiting 
in nature. Frequently, encephalopathy, confusional state and delirium were 
observed. Other manifestations include a multifarious set of signs and symptoms 
including seizures, aphasia, speech disorder, and tremor. Some of the events 
are severe and may have a life-threatening outcome. 

The causality assessment of neurological events in patients treated with 
tisagenlecleucel can be confounded, as CNS toxicity can be associated with 
chemotherapy used for lymphodepletion and the presence of co-morbid 
conditions such as CRS, fever and infections. 

Characterization 
of the risk: 

Note that the risk term ‘Serious neurological adverse reactions’ refers to both 
non-serious and serious AEs. 

Pediatric/young adult r/r B-ALL (B2202+B2205J+B2001X) 

Adverse events indicative of the risk ‘serious neurological adverse reactions’ at 
any time post-infusion were reported in 74 (34.9%) patients, including 55 (25.9%) 
patients with AEs suspected to be causally related to treatment with 
tisagenlecleucel by the Investigator. Twenty-four (11.3%) patients had AEs of 
severity grade 3 and 1 (0.5%) had severity grade 4. Serious adverse events were 
reported in 23 (10.8%) patients.  
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Routine risk minimization activities recommending specific clinical 
measures 

• Instruction given that tisagenlecleucel infusion must be administered in a
treatment center qualified by Novartis. Therapy should be initiated under
the direction of and supervised by a healthcare professional experienced
in the treatment of hematological malignancies and trained for
tisagenlecleucel administration and management of patients treated with
tisagenlecleucel (SmPC Section 4.2)

• In the first week following infusion, patients should be monitored 2 to 3
times, or more frequently at the physician’s discretion for signs and
symptoms of potential CRS, neurological events and other toxicities.
After the first week following the infusion, the patient should be monitored
at the physician’s discretion. Physicians should consider hospitalisation
at the first signs/symptoms of cytokine release syndrome and/or
neurological events. Patients should be instructed to remain within
proximity (i.e., within 2 hours travel) of a qualified clinical facility for at
least 4 weeks following infusion (SmPC Section 4.2)

• Guidance for instructing patient to stay in proximity (i.e., within 2 hours
travel) of the qualified treatment center for at least 4 weeks post-infusion
(SmPC Section 4.2)

• Instructions to administer tisagenlecleucel infusion within 30 mins after
thawing, including any interruption during infusion (SmPC Section 6.3)

• Instructions on storage and transport given (SmPC Section 6.4)

• Information on infusion bag given (SmPC Section 6.5)

• Guidance that tisagenlecleucel is potentially infectious and healthcare
professionals should take precautionary measures with regard to
handling, administration, storage and disposal (SmPC Section 6.6)

• Guidance to stay within 2 hours travel from the hospital for at least 4
weeks post-infusion. Information provided that during the first week after
treatment, treating physician may recommend that patient return 2 to
3 times, or more frequently, to the hospital (SmPC Package leaflet,
Section 3)

• Guidance to apply guidelines on handling biological waste for products
containing genetically modified human cells (SmPC Package leaflet,
Section 5)

• Guidance how to handle tisagenlecleucel product (SmPC Section Other
sources of information)

Missing information 

Use in pregnancy 
and lactation 

Routine risk communication 

• SmPC Section 4.6 Fertility, pregnancy and lactation

• SmPC Section 5.3 Preclinical safety data

• SmPC Package leaflet, Section 2 What you need to know before you are
given Kymriah

Routine risk minimization activities recommending specific clinical 
measures 

• Pregnancy testing is recommended for WOCBP prior to starting treatment
with tisagenlecleucel (SmPC Section 4.6)




















































































