The intent of this handout is to provide background

\J O h nSO n &\J Oh nson information regarding neurologic events and grading

system management guidelines. This handout is not
intended to provide treatment guidance for patients.

Neurologic Events
Associated With Immunotherapy

Immuno-oncology therapies are associated with neurologic adverse events affecting the central and
peripheral nervous system, including encephalitis, neuropathies, demyelinating diseases (eg, Guillain-Barré
syndrome), and neurodegenerative disorders (eg, parkinsonism)."® Therapies such as checkpoint inhibitors,
CAR-T, and bispecific antibodies may lead to serious and life-threatening or fatal neurologic events.?*

Immune effector cell-associated neurotoxicity syndrome (ICANS)

ICANS is a pathologic process involving the CNS following any immune therapy that results in the activation or engagement
of endogenous or infused T cells and/or other immune effector cells?

Symptoms Consistent with ICANS Excluded from ICANS definition
of neur0|ogic + Aphasia + Encephalopathy + Headache -+ Hallucinations
tgdo* - Altered consciousness level < Cognitive skillimpairment/ | - Tremor + Peripheral neuropathy
events - Agitation difficulty concentrating » Myoclonus - Parkinsonism
* Delirium * Motor weakness * Asterixis

*Not encompassing of all symptoms; .
additional manifestations should be « Seizures
considered.

Timing and pathophysiology of ICANS#63

ICANS typically occurs after In ICANS, proinflammatory cytokines may leak into the vasculature,
or concurrent with CRS disrupting the BBB and causing neuronal cell injury
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Ataxia is a condition of the nervous system marked by lack of muscle coordination, balance, and motor control* Ataxia has
been reported in patients receiving immunotherapy, including CAR-T therapy and bispecific antibodies.>*®

Possible mechanisms driving ataxia'®-22
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Cytokine-mediated Immune activation causing Cytokine-mediated endothelial
neurotoxicity inflammation in the cerebellum activation disrupting the BBB

BBB, blood-brain barrier; CAR-T, chimeric antigen receptor-T cell; CNS, central nervous system; CRS, cytokine release syndrome; GM-CSF, granulocyte-macrophage colony-stimulating factor; ICANS, immune effector cell-associated neurotoxicity
syndrome; IFN-y, interferon gamma; IL-6, interleukin 6; TNF, tumor necrosis factor.
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Neurologic Events Associated With Immunotherapy

Potential clinical factors associated with neurologic events'°
Patient-/therapy-related Biomarkers

Age | High disease burden
Preexisting neurologic comorbidities and autoimmune diseases
CRS onset and severity | Therapy dose and/or combinations

LDH | CRP | Fibrinogen | Ferritin

ASTCT ICANS consensus grading for adults™

CTCAE vb5.0 grading is used to evaluate all neurologic events. The ASTCT recommends using the ICANS grading criteria
(shown below) and CTCAE v5.0 to grade events that are not part of or consistent with the ICANS definition criteria.
Depressed level . Motor Raised ICP/

~ GR)ICE score* — ? of consciousnesst =] [ ) J SeizUré ——— — |5 findings — [ cerebral edema ]
Awakens
79 spontaneously None None None
3-6 Awakens to voice None None None
Any clinical seizure (focal or
lized) that resolves
Awakens only to gonara z Focalllocal edema
Grade 3 0-2 tactile stimulus mg;ﬂﬂ;;ﬂ::ggggﬁl:e Rane on neuroimaging*
resolve with intervention
i Diffuse cerebral edema
0 (patient is Patient is unarousable Lﬁegﬁ:&;‘:’;',"sgrsﬁlz?gw Deep focal motor on neuroimaging,
Grade 4 unarousable or requires vigorous or repetitive clinical or weakness, such as decerebrate or decorticate
gate and unable to repetitive tactile stimuli to elsctrical setsiites without hemiparesis or P\?Ismll'lng, |=I‘ail;llia'l:| nerve
rform ICE , or stu : iss palsy, papilledema,
perform ICE) arouse, or Stupor or coma | | ratyrp to baseline in between paraparest or Cushing’s triad

*A patient with an ICE score of O may be classified as grade 3 ICANS if awake with global aphasia, but a patlent with an ICE score of 0 may be classified as grade 4 ICANS if unarousable. 'Depressed level of consciousness should be attributable to
no other cause (eg, no sedating medication). fIntracranial hemorrhage with or without associated edema is not considered a neurotoxicity feature and is excluded from ICANS grading. It may be graded according to CTCAE v5.0. STremors and
myoclonus associated with immune effector cell therapies may be graded according to CTCAE v5.0, but they do not influence ICANS grading.

Figure modified from Lee DW, Santomasso BD, Locke FL, et al. Biol Blood Marrow Transplant. 2019;25:625-638.

@\ Consider monitoring symptoms' f‘ Consider diagnostic testing'
+ Impairment in motor function + Convulsions + Serologic testing ° EEG
(eg, handwriting changes) - Disturbances in consciousness + Brain MRI - EMG
- Changes in sensation (eg, numbness) - Confusion - Lumbar puncture
- Headache - Disorientation

« Speech disorders

ﬁ,@ Consider management strategies" ¢

Multiple versions for ICANS management have been implemented in clinical trials ) CONCURRENT CRS
with interventions as per the investigator’s discretion. Given the onset of ICANS
in relation to CRS, guidelines have included management based on CRS
manifestation in addition to toxicity grade. Consider partnering with a
neurologic specialist to discuss supportive therapy and ICU requirements.

Consider administration of the following:
- Nonsedating antiepileptics

- Corticosteroids

- Anticytokine therapy (eg, anti-IL-6R)
Shown are select pharmacological management strategies for ICANS

from established guidelines!** For more comprehensive guidance on © NO CONCURRENT CRS

supportive care related to CRS and neurologic event management, refer to
your institutional guidelines, established guidelines (eg, ASCO,® CARTOX,*
mSMART,® SITC, and National Comprehensive Cancer Network® [NCCN®J®),
and the prescribing information.

Consider administration of the following:
- Nonsedating antiepileptics
+ Corticosteroids

ASCO, American Society of Clinical Oncology; ASTCT, American Society for Transplantation and Cellular Therapy; CARTOX, CAR T-Cell Therapy-Associated TOXicity; CRP, C-reactive protein; CRS, cytokine release syndrome; CTCAE, Common
Terminology Criteria for Adverse Events; EEG, electroencephalogram; EMG, electromyography; ICANS, immune effector cell-associated neurotoxicity syndrome; ICE, immune effector cell-associated encephalopathy; ICP, intracranial pressure;

ICU, intensive care unit; IL, interleukin; LDH, lactate dehydrogenase; MRI, magnetic resonance imaging; mSMART, Mayo Stratification of Myeloma and Risk-Adapted Therapy; SITC, Society for Inmunotherapy of Cancer.
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