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ZUMA-1 Primary
Event, n (%) Analysis
(N =101)

Zuma-1 trial
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AEs of Special Interest Pts (n = 99)
Within 8 Wks Post
Infusion, %

All Grades Grade 3 Grade 4

* No deaths due to cytokine release syndrome, cerebral edema, or
tisagenlecleucel

* No relationship observed between tisagenlecleucel dose and neurologic
events

Juliet trial
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Grade 23 grade 23 NT Tocilizumab  Steroids
CRS

Yescarta 13% 31% 45%

Kymriah 22% 12% 11%

Liso-cel 1% 13% 15%
(JCAR17)




BCMA CAR-T (CRB-401)

All Patients (N = 43)
Any Grade Grade 23

Neurotoxicity

Treatment-Emergent AE, n (%)

Neutropenia
Thrombocytopenia 26 (61) 22 (51)
Anemia 24 (56) 19 (44)
Infection 26 (61) 9(21)
= First month 10 (23) 2(5)
No grade 4 CRS * Most patients with grade 3/4
Reversible grade 4 neurotoxicity observed cytopenias recovered by Day 32
without other events during expansion in 1 — ANC recovered to > 1000/uL: 31/40
patient (78%); PLT recovered to > 50,000/uL:

No deaths related to neurotoxicity or CRS 22/40 (55%)
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CYTOKINE RELEASE SYNDROME
(CRS)
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CRS: katataén otic MEPLOCOTEPEC MEAETEC

Grade 1 * Symptoms are not life-threatening and require symptomatic
treatment only (eg fever, nausea, fatigue, headache, myalgias,
malaise)

Grade 2 *  Symptoms require and respond to moderate intervention

* Oxygen requirement <40% or

* Hypotension responsive to fluids or low dose of one
vasopressor or

* Grade 2 organ toxicity*

Grade 3 « Symptoms require and respond to aggressive intervention
*  Oxygen requirement 240% or
* Hypotension requiring high dose or multiple vasopressors or
* Grade 3 organ toxicity or Grade 4 transaminitis*

Grade 4 * Life-threatening symptoms
* Requirement for ventilator support
* Grade 4 organ toxicity* (excluding transaminitis)

Grade 5 * Death

*Gradng as pre CTCAE A0

Lo DW, ot 4. Blood 2014, 12418895
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Biology of Blood and ASBMT.
Marrow Transplantation American Society for Blood

and Marrow Transplantation

journal homepage: www.bbmt.org

Guideline
ASTCT Consensus Grading for Cytokine Release Syndrome and §
Neurologic Toxicity Associated with Immune Effector Cells Spomes

Daniel W. Lee'”, Bianca D. Santomasso””, Frederick L. Locke’, Armin Ghobadi”, Cameron J. Turtle”,
Jennifer N. Brudno®, Marcela V. Maus’, Jae H. Park®, Elena Mead”, Steven Pavletic®, William Y. Go'",
Lamis Eldjerou'’, Rebecca A. Gardner'?, Noelle Frey'”, Kevin J. Curran'®, Karl Peggs'”,

Marcelo Pasquini'®, John F. DiPersio*, Marcel R.M. van den Brink®, Krishna V. Komanduri'’,
Stephan A. Grupp'®*, Sattva S. Neelapu'7**



CRS: katataén

CRS Parameter Grade 1 Grade 2 Grade 3 Grade 4
Fever® Temperature =38°C Temperature >=38°C Temperature >=38°C Temperature =38°C
With
Hypotension None Not requiring Requiring a vasopressor with or Requiring multiple vasopressors
Vasopressors without vasopressin (excluding vasopressin)
And/or
Hypoxia None Requiring low-flow Requiring high-flow nasal can- Requiring positive pressure (eg,
nasal cannula’ or nula’, facemask, nonrebreather CPAP, BiPAP, intubation and
blow-by mask, or Venturi mask mechanical ventilation)

Organ toxicities associated with CRS may be graded according to CTCAE v5.0 but they do not influence CRS grading.
* Feveris defined as temperature >38°C not attributable to any other cause. In patients who have CRS then receive antipyretic or anticytokine therapy such as toci-
lizumab or steroids, fever is no longer required to grade subsequent CRS severity. In this case, CRS grading is driven by hypotension and/or hypoxia.
" CRSgrade is determined by the more severe event: hypotension or hypoxia not attributable to any other cause. For example, a patient with temperature of 39.5°
C, hypotension requiring 1 vasopressor, and hypoxia requiring low-flow nasal cannula is classified as grade 3 CRS.
* Low-flow nasal cannula is defined as oxygen delivered at <6 L/minute. Low flow also includes blow-by oxygen delivery, sometimes used in pediatrics. High-flow
nasal cannula is defined as oxygen delivered at =6 L/minute.

2019 consensus
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® ® & MMUNOBIOLOGY AND IMMUNOTHERAPY

Comment on Hay et al, page 2295

CAR emissions: cytokines tell the story

Shannon L. Maude CHILDREN'S HOSPITAL OF PHILADELPHIA: UNIVERSITY OF PENNSYLVANIA
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CRS: naB®oduoioroyia
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FDA Approval Summary: Tocilizumab for Treatment of Chimeric
Antigen Receptor T Cell-Induced Severe or Life-Threatening Cytokine

Release Syndrome

b b b b b b b
RoserT Q. Lg,” Liang Li,” WeisHi Yuan,® Stacy S. SHorp,” Lei Nig,” BaHru A. HaeTEmARIAM, DonnNA Przepiorka,” ANN T. FARRELL,
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3Center for Biologics Evaluation and Research, "Center for Drug Evaluation and Research, and “Oncology Center of Excellence, U.S. Food and
Drug Administration, Silver Spring, Maryland, USA
Disclosures of potential conflicts of interest may be found at the end of this article.

Key Words. Tocilizumab « Chimeric antigen receptor « Tcell » Cytokine release syndrome « Interleukin-6 + Immunotherapy



CRS: dtaxeipion acBevouc

Grading
assessment

Treatment

Grade 2

Extensive
co-morbidities
or older age?

Vigilant supportive care

Assess for infection

Treat fever and neutropenia If present
Monitor fluid balance

Antipyretics, analgesics as needed

Vigilant supportive care
Monitor cardiac and other organ function

closely

Grade 4

Lo DW, ot 4, Blood 2014,124: 18895,

Vigilant supportive care
Tocilizumab % corticosteroids




CRS: daxeipion acBevouc (Juliet)

CRS Outcomes Pts (n = 99)

* Higher tisagenlecleucel doses associated with higher probab‘ﬂif\?wfﬁg’ s
— CRS manageable per protocol-specific algorithm



BeATiWON KUTTOPOKIVWV
o€ grade 3 CRS peta tocilizumab
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Chen Front Med 2019
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NeupoAoyiIKEC KAl PUXLOTPLKEC
OLVETILOUUNTEC EVEPYELEC

Tisagenlecleucel (Kymriah)

Axicabtagene ciloleucel (Yescarta)

Encephalopathy: includes encephalopathy, cognitive

disturbance in attention, lethargy, mental status changes,
somnolence, and automatism
Delirium: includes delirium, agitation, hallucination,
hallucination visual, irritability, restlessness

M| d migraine

disorder, confusional state, depressed level of consciousness,

Anxiety
Sleep disorder: includes sleep disorder, insomnia,
nightmares

Encephalopathy: includes encephalopathy, cognitive disorder, confusional state,
depressed level of consciousness, disturbed attention, hypersomnia, leukoencephalopathy,
memory impairment, mental status changes, paranoia, somnolence, stupor

Delirium: includes agitation, delirium, delusion, disorientation, hallucination, hyperactivity,
irritability, restlessness

Headache

izziness: includes dizziness, presyncope, syncope \
Aphasia: includes aphasia, dysphasia

Motor dysfunction: includes muscle spasms, muscular weakness
Tremor

Ataxia

Seizure

Dyscalculia

yoclonus )
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Answer the following based on interactions with the child over the course of the shift

Never, 4 Rarely, 3 Sometimes, 2 Often, 1 Always, 0
1. Does the child make eye contact with the caregiver?
2. Are the child's actions purposeful?
3. Is the child aware of his/her surroundings?
4. Does the child communicate needs and wants?
Never, 0 Rarely, 1 Sometimes, 2 Often, 3 Always, 4

5. Is the child restless?

6. Is the child inconsolable?

7. Is the child underactive; very little movement while
awake?

8. Does it take the child a long time to respond to
interactions?

2019 consensus




ICANS: katataén ota rtadia

Neurotoxicity Domain Grade 1 Grade 2 Grade 3 Grade 4
ICE score for children age =12 years” 7-9 3-6 0-2 0 (patient is unarousable and unable to perform ICE)
CAPD score for children age <12 years 1-8 1-8 =9 Unable to perform CAPD
Depressed level of consciousness Awakens Awakens to | Awakens only to tactile Unarousable or requires vigorous or repetitive tac-
spontaneously voice stimulus tile stimuli to arouse; stupor or coma
Seizure (any age) N/A N/A Any clinical seizure Life-threatening prolonged seizure (=5 min); or
focal or generalized Repetitive clinical or electrical seizures without
that resolves rapidly or return to baseline in between
nonconvulsive seizures
on EEG that resolve
with intervention
Motor weakness (any age) N/A N/A N/A Deep focal motor weakness, such as hemiparesis or
paraparesis
Elevated ICP/ cerebral edema (any age) | NJ/A N/A Focal/local edema on Decerebrate or decorticate posturing, cranial nerve

neuroimaging’

VI palsy, papilledema, Cushing's triad, or signs of
diffuse cerebral edema on neuroimaging

2019 consensus




ICANS: extipnon eykepoAonaOeLoc oTouC

Encephalopathy Assessment Tools for Grading of ICANS

EVNALKEC

CARTOX-10[12]

ICE

* Orientation: orientation to year, month, city, hospital,
president/prime minister of country of residence: 5 points

* Naming: ability to name 3 objects (eg, point to clock, pen,
button): 3 points

* Writing: ability to write a standard sentence (eg, “Our national
bird is the bald eagle”): 1 point

 Attention: ability to count backwards from 100 by 10: 1 point

¢ Orientation: orientation to year, month, city, hospital: 4 points
« Naming: ability to name 3 objects (eg, point to clock, pen, button): 3 points

¢ Following commands: ability to follow simple commands (eg, “Show me 2
fingers” or “Close your eyes and stick out your tongue™): 1 point

e Writing: ability to write a standard sentence (eg, “Our national bird is the
bald eagle™): 1 point

 Attention: ability to count backwards from 100 by 10: 1 point

2019 consensus




ICANS: katataén otouc eVAALKEC

Neurotoxicity Grade 1 Grade 2 Grade 3 Grade 4

Domain

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

Depressed level Awakens Awakens to Awakens only to tactile stimulus Patient is unarousable or requires vigorous or repetitive

of consciousness spontaneously voice tactile stimuli to arouse. Stupor or coma

Seizure N/A N/A Any clinical seizure focal or gen- Life-threatening prolonged seizure (=5 min); or
eralized that resolves rapidly or Repetitive clinical or electrical seizures without
nonconvulsive seizures on EEG return to baseline in between
that resolve with intervention

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

paraparesis
Elevated ICP/ N/A N/A Focal[local edema on Diffuse cerebral edema on neuroimaging; decere-

cerebral edema

neuroimaging’

brate or decorticate posturing; or cranial nerve VI
palsy; or papilledema; or Cushing’s triad

2019 consensus




ICANS: draxeipion aioOevouc

Grade /Il Grade IlII/IV
* |CE /6 wpeg « DXM 10 mg / 6 wpeg
* MRI, ECG + CSF  Metadopa otn MEO
e XapunAeg 600ELC * Tocilizumab
Aopademaung,
aAomtepldOANC

e Koptikoeldn/Tocilizumab:
MONO emnti CRS



ICANS: BeAtiwon peta tocilizumab

<% , MMSE score

Y e s |
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Day 5 | ot o« BRI
01:30 PM ffv ety A f'gs»w el
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Day 5 A L1 R
03:30 PM | ) @ 27130
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CRS/veupotoéikotnta:
TLAPALYOVTECG KLVOUVOU

CRS Nevpotoéikotnta

 Noooc (ALL>NHL>MM) e 2Xtoxoc (CD19+ veomAaoia)
* Qoptiou vooou e CRS (HI/IV>1/11)

e ‘Exmtuén CAR-T in vivo * Qoptio vooou

* AOON KUTTAPWV * HAwia

e HAwla



MeAANOVTIKEC KATEUOUVOELC

e Katavonon naboduoioloylog

* [MpoduAakTikn | pre-emptive yopnynon
tocilizumab

e Mepapatikn xopnynon AAAwv ¢apuaKkwy
(avaoTOAEWV TUPOGCLVIKNAC KvAoNnC)

* Neag yeviac CAR-T cells
* NeEoL avtilyovikoi otoyot
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CAR-T Cell toxicity: current management and future directions

THE SECRET LIFE OF WHITE BLOOD CELLS



