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Bejal Kikani, MsN, FNP-BC, WHNP-8C, went to ECU for her
undergraduate studies and UNC for graduate school.

She has worked at UNC for over 15 years and has been
with malignant inpatient hematology for 4 years.

Bejal has developed a true passion for the care of
patients with blood cancers and enjoys being able to tie
in her interest in infectious diseases.

Bejal Kikani, She is active in helping to roll out inpatient clinical trials
MSN, FNP-BC, WHNP-BC and enjoys being a resource for CRS/ICANS management
tips.

She is also involved in DEI projects and enjoys teaching.

OUR PRESENTER

OUR PRESENTER
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Has three feisty and rambunctious kids: 6-year-old
s (Avi) and 3-year-old twins (Veda and Meera)
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<e—— Cytokine Release Syndrome (CRS) does not involve the possibility of multiple organ dysfunction that is most often caused by immunotherapy.

(A) True
0%

(8) False
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This activity has been planned and implemented under the sole supervision
of the Course Director, William A. Wood, Mp, MPH, in association with the
UNC Office of Continuing Professional Development (CPD). The course
director and CPD staff have no relevant financial relationships with ineligible
companies as defined by the ACCME.

A potential conflict of interest occurs when an individual has an opportunity
to affect educational content about health-care products or services of a
commercial interest with which he/she has a financial relationship. The
speakers and planners of this learning activity have not disclosed any
relevant financial relationships with any commercial interests pertaining to
this activity.

The presenter has no relevant financial relationships with ineligible
companies as defined by the ACCME.

ACCME DISCLOSURE
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NCPD Activity #: 001-.23010
1.0 Contact Hours Provided

Relevant Financial Relationship:
No one with the ability to control content of this activity has a relevant
financial relationship with an ineligible company.

Criteria for Activity Completion:
Criteria for successful completion requires attendance at the NCPD activity
and submission of an evaluation within 30 days.

Approved Provider Statement:

UNC Health is approved as a provider of nursing continuing professional
development by the North Carolina Nurses Association, an accredited
approver by the American Nurses Credentialing Center's Commission on
Accreditation.

ANCC DISCLOSURE
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Cytokine Release Syndrome (CRS) does not involve the possibility of multiple organ dysfunction
T that is most often caused by immunotherapy.
True
0%
False
0%
-. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -.
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Let’s take a BiTE out of
CRS and Neurotoxicity

Bejal Kikani, MSN, FNP-BC, WHNP-BC
Inpatient Malignant Hematology
October 18,2023
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IDisclosures
Co-Investigator. No direct compensation
Janssen
Gilead
Regeneron
Amgen
=N LINEBERGER COMPREHENSIVE
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I. .I
_ What is your current level of comfort for managing CRS/ICANS as potential toxicities to
“TTT immunotherapy?
Comfortable
' 0%
Somewhat comfortable, | need to see it in practice
0%
Not at all comfortable, | would like to learn more about it
0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app u

|
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Learning aobjectives

o Examine the pathophysiology of cytokine release syndrome (CRS) and
neurotoxicity caused by T-cell engaging therapies

o Discuss the signs of CRS and neurotoxicity as toxicities of T-cell engaging
therapies

o ldentify the grade of CRS and neurotoxicity

o Discuss treatment recommendations for CRS and neurotoxicity based on the
associated grading

ﬁUNC LINEBERGER COMPREHENSIVE
L_-‘_L CANCER CENTER
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elevance to practice

Immunotherapy as cancer-directed therapy has evolved, particularly in the field of T cell-engaging
therapies

Toxicities: Cytokine Release Syndrome (CRS) and Immune Effector Cell-Associated Neurotoxicity
Syndrome (ICANS).

Role of the APP

ﬁUNC LINEBERGER COMPREHENSIVE
= CANCER CENTER
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On the market
Drug Disease Pharmacological Category
Blinatumomab ALL Anti-CD19/CD3
Teclistamab MM Anti-BCMA/AntiCD3
Talquetamab MM Anti-GPRC5D/AntiCD3
Mosunetuzumab FL Anti-CD20/CD3
CAR-T ALL, MM, Lymphoma Anti-BCMA/Anti-CD19
Tebentafusp Uveal melanoma Anti-CD3
=N l u P ™ LINEBERGER COMPREHENSIVE
- \L_l—iﬂ 4 (/ CANCER CENTER
van de Donk, N. W. C.J., & Zweegman, S, (2023)
23
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Dytokine Release Syndrome

Cytopenias
Coaguiopathy (PTT 1, INR |) il
Febrile Neutropenia (o

oic

Cytokine Release Syndrome (CRS) is an
acute systemic inflammatory syndrome Hopolnsn
characterized by feverand multiple organ A oTpe
dysfunction that is most often caused by e o
immunotherapy. [ o

etal. 2018J. Cancer

?T‘[ F IC LINEBERGER COMPREHENSIVE
£ 1 CANCER CENTER

25

Mechanism of action
T-cell engager
attaches to antigen
2 on tumor cell,
T cell receptor complex (TCR) attl’actl ng a T'Cell
‘ T cell engage
‘ ‘YCE)U r
T-cell attaches to
tumor cell by T-cell
Tumor associated antigen (TAA) receptor COmpleX
umor cell T A
7 N
& 5/ . . g \\:&\\
T-cells (host) attack
the tumor cell
r?ﬁ W(“ LINEBERGER COMPREHENSIVE
- = aeﬂlerle;cﬁN/{,EﬁngthRe, H. (2022)

26



UNC Lineberger Presented
Cancer Network October 18, 2C

Target cell lysis T cell activation

The Perfect Storm

T-cell engager
attaches to antigen
on tumor cell,
attracting a T-cell

T-cell attaches to
tumor cell by T-cell
receptor complex

T-cells (host) attack

the tumor cell

©000

o °
etal. 2018J. py Cancer
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Step-up Dosing

The “first-dose effect”

Priming with incremental dose increase to reduce risk of CRS/ICANS

Formulations:
* Continuous IV infusion
* SQinjections
e 2-4 hour IV infusions

73?' U‘N’C‘ LINEBERGER COMPREHENSIVE
i——L— 4 _+ | CANCER CENTER
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Example of step-up dosing: Teclistamab Initiation

Step-up dose 1
(0.06 mg/kg)

Minimum 48 hours

(0.3 mg/kg)

‘- Step-up dose 2

m—)

2to 7 days

Minimum 48 hours

First full dose
(1.5 mg/kg)

Ongoing weekly
h doses
(1.5 mg/keg)

2to 7 days

Minimum 48 hours

Vi i— i —

Per the package insert, ramp-up can be shortened from Days 1, 4, and 7 to Days 1, 3 and 5 if
_ no CRS at time of next dose.

ﬁw LINEBERGER COMPREHENSIVE
- Adeﬁ'ge fom Teclistaniab cg%“cﬁ%"gTeEFnsert
29
[= u|
| | m
“ir-— What vital sign abnormality must be present in order to meet the definition of CRS?
Hypotension
0%
Hypoxia
0%
Fever
0%
All of the above
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
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GRADING

MANAGEMENT

ﬁUNC LINEBERGER COMPREHENSIVE
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CRS Grading Guidelines

» ASTCT 2018

* NCCN 2022

» ASCO0 2021

P -
s o] Biology of Blood and ASBMT
¥ Marrow Transplantation >

Jorenel Mamapope: wure Mbed ary
Cuntelin
ASTCT Consensus Grading for Cytokine Release Syndrome and ®
Neurologic Toxicity Associated with Immune Effector Cells E

" d

Management of
Immunotherapy-Related
Toxicities

Management of Inmune-Related Adverse
Events in Patients Treated With Chimeric Antigen
Receptor T-Cell Therapy: ASCO Guideline

Blanca O. Sastomassa, MD. RO Lovetta J. Mastoupil, MO'; Sherny Ackins, RN, MS*; Cvisting Lacchett, M5
Bryan J. Schweider, MD". Milan Asadiat, MO; Wichoe! 8. Atkios, MO*; Kely 1. Brasul, PRD. RN Jefiry M. Caterine, MD, MPH'
19 Chows, MOP: Marianew J. Davies, ONP*: Marc 5. Emstoff, MO™; Lasie Fecher, MO*: Pauline Fuschin. MO

Ishenael Jaiyesimi. DO, MS'% Jesnfer 5. Marwnen, MD. PR Larwshha Naios, MO™*; Aung Naing. MO*: Tangasika Prdips. MO™
L D. Parter, MD™; Cristina & Reichorer, MD': Cassle Seigel, MBA'®: Jung-Min Seng. MSN.RI, CNS)'; Alesander Spéea. MD, PRO™
Maria Susrer Abmazer, MD'; Usnang Swarmd, MD”: Joha A. Themgsen, MO"); Praveen Yikas. MO Yinghong Wang, WO'

ety 5. Weber, MD, PAD"; Kathryn Belkn, MO and Monaksa Ghosh, MO™

ﬁn UNC LINEBERGER COMPREHENSIVE
= CANCER CENTER

32




UNC Lineberger Presented
Cancer Network October 18, 2C

Protocol

CRS Grading [CRS Management

Grade 1: SUpPCITVG Caré 119, antipyrotcs, IV hydration)

Fover > 38°C, not attridutable to |- Vital signs cvery 30 minutes for 2 hours aftor symptoms
any other cause pnset, pulse oximetry, twice daily CMPs

Hypolension. nong For Initial Fevar: Follow Fever SOP. Use clinical judgment
Hypoxia“ nena or Subsaquant fevers

|Grade 2: Noiify Attending Physician

[Fover = 38°C, not attrioutable to |- V fluid bolus and/or cxyger as needsd

lany other cause Cardiac tale vital signs every 30 minutes for 2 hours after
lelus not requinng Nyr: onsel_pulse oxinelry, lvice daily CMPs
|vasopressors Tocllizumab 3 mg/kg IV cver 1 hour (max dose 800

landrer Hypoxia: requiring low-  Img/doss). Repeat every 8 hours it no improvement. Limit to a|
iflow nasal cannula (i, cxyger  fraxmum of three doses in @ 24 hour paricd, with a maxmum
[dclivered at < 6 Lmin) or blow-  fof four doses tetal

by Hypotension after 2L boluses (consider LR) and after 1-

2 doses of tocilzumap. consider dexamethasone 10 mg IV
*Hypolension SRP < 90 min - ety 12 hows for 1-2 dosess
Hg or if symptomatic Manage per Grade 3 if no improvement within 24 heurs of
tart
Crade 3: Notfy Attending Physician
Fever 2 38°C, not to |- Grace 2 care and incluce as

jany oller Cause weded

lplus Hypatension requininga [ Consider FGHO 10 assass cardiac function and conduct

vasopressor with or withou:  |hemodynarric monrtonng

[vasopressin Togilizumab as ver Grade 2 if max dose is not reachad

IAnd/or Hyposia: requiring high-  \within 24-Four period

flow nasal cannula, facemess, |- PLUS dexamethasone 10 mg IV every 6 hours (or
mask, or Venluri aAnd tapkly laper o0ce Symploms mprove

imask frefracicry despite max dose loglizumab anc

manaas as per Grade 4

‘Hypolension. SEP <90 mm

IHg or if symptomatic

Grade 4. Lite Uneatenng - Nofi‘y Attending Physician

Fever = 36°C, not attibulabe to - Contrue supportiva care as per Grade 2 plus mechanical
ety uller cause venlialion gs needed

-plus Hypotensian: requiing - Administer tasiizumeb as per Grade 2 if maximum 's not
ple whin 24-hour period

vascpressin) - Intiate high-dose methylprednisokcne at e cose of 500 mg IV|

©reiy 1Z wuns fa 3 days, ulluned by 230 nm IV =very 12

-Adfor | lypaa: requiring hours for 2 days, 125mg IV every 12 haurs for 2 days, anc €0)

positive pressue (gg, CFAP,  mg IV overy 12 hours urtil CRS impravement to Grada 1

BiPAR, intubation, ardl - If not improving, corsicer methylarednisolons 1G IN 2 times
lmachanical vonfilsion ) aday
[SBP <00 mm Ha or if
- lsymplomate
Vv e L e R ﬁUNC LINEBERGER COMPREHENSIVE
lg'a CANCER CENTER
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CRS Grading CRS Management

Grade 1: - Supportive care (ie, antipyretics, IV hydration)
[~ Fever 238°C, not attributable to any other cause - Vital signs every 30 minutes for 2 hours after symptoms onset, ]
Hypotension: none pulse oximetry, twice daily CMPs
Hypoxia: none - For Initial Fever: Follow Fever SOP. Use clinical judgment for
subsequent fevers

Grade 2: - Notify Attending Physician

Fever > 38°C, not attributable to any other cause - IV fluid bolus and/or oxygen as needed

plus Hypotension: not requiring vasopressors - Cardiac tele, vital signs every 30 minutes for 2 hours after

And/or Hypoxia: requiring low-flow nasal cannula (ie, oxygen symptoms onset, pulse oximetry, twice daily CMPs

delivered at < 6 L/min) or blow-by - Tocilizumab 8 mg/kg IV over 1 hour (max dose 800 mg/dose).
Repeat every 8 hours if no improvement. Limit to a maximum of

*Hypotension: SBP < 90 mm Hg or if symptomatic hree doses in a 24-hour period, with a maximum of four doses

otal

- Hypotension after 2L boluses (consider LR) and after 1-2 doses of|
ocilizumab, consider dexamethasone 10 mg IV every 12 hours for
1-2 doses

- Manage per Grade 3 if no improvement within 24 hours of
starting tocilizumab

& \_/ 1 N\_~s | CANCER CENTER
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Grade 3:

[~ Fever 2 38°C, not attributable to any other cause

plus Hypotension: requiring a vasopressor with or without
vasopressin

And/or Hypoxia: requiring high-flow nasal cannula, facemask,
nonrebreather mask, or Venturi mask

*Hypotension: SBP < 90 mm Hg or if symptomatic

Grade 4: Life threatening

Fever 2 38°C, not attributable to any other cause

-plus Hypotension: requiring multiple vasopressors (excluding
vasopressin)

-And/ or Hypoxia: requiring positive pressure (eg, CPAP, BiPAP,
intubation, and mechanical ventilation)

SBP < 90 mm Hg or if symptomatic

- Notify Attending Physician

- Grade 2 Supportive care and include vasopressors as needed

- Consider ECHO to assess cardiac function and conduct
hemodynamic monitoring

- Tocilizumab as per Grade 2 if max dose is not reached within 24-
hour period

- PLUS dexamethasone 10 mg IV every 6 hours (or equivalent) and
rapidly taper once symptoms improve

- If refractory despite max dose tocilizumab and dexamethasone,
manage as per Grade 4

-If on Monumen-TAL, contact MD prior to dexamethasone

- Notify Attending Physician

- Continue supportive care as per Grade 3 plus mechanical
ventilation as needed

- Administer tocilizumab as per Grade 2 if maximum is not reached
within 24-hour period

- Initiate high-dose methylprednisolone at a dose of 500 mg IV
every 12 hours for 3 days, followed by 250 mg IV every 12 hours for
2 days, 125 mg IV every 12 hours for 2 days, and 60 mg IV every 12
hours until CRS improvement to Grade 1

- If not improving, consider methylprednisolone 1G IV 2 times a day
-If on Monumen-TAL, contact MD prior to dexamethasone

Grading association

Stimulus

CRS Grading
Grade 1

* Fever
+ Constitutional symploms

Grade 2
+ Hypotension responding to fluids/low dose

* Grade 2 organ toxicities

Grade 3

\ ) + Shock requiring high dose/multiple vasopressors.
+ Hypoxia requiring = 40 % FIO2
« Grade 3 organ toxicities, grade 4 transaminases
o IL-6 o IFNy
IL-1, IL-8, TNF-a
IL-10, TNF-a 0.0
9,90 Grade 4

* Mechanical ventilation
= Grade 4 organ toxicities (excl. transaminases)

Tocilizumab

,PT LINEBERGER COMPREHENSIVE
LL!— NCER CENTE!

CAl R
Slumbu/mm-l/omllaﬁen etal. 2018 ). /mmunat/zerag‘ Cancer
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Tociluzimab

FDA approved in 2017 for use in CRS

anti-1L-6 receptor antagonist (inhibits IL-6 by blocking IL-6 receptors)

Soluble IL-6 receptor

Prevents proinflammatory effects a8 (298 [\ 4

2 F | e /\)“ ;“’

Tocilizumab

Y ‘¢

e

Does not cross the BBB

T

| | | /
J J \ J J
l el l * I
| Blocking Signal transduction |

| Calm Inflammatory storm |

.

?\\"UNC LINEBERGER COMPREHENSIVE
o = 1

CANCER CENFERB et al, 2020
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Case study

68yoM with R/R [gG Kappa MM presented for Teclistamab initiation. On D3 (48h after first step-up dose),

developed acute L sided mid-stermal and back pain. Improved with IV toradol and protonix. Few hours later,
found to be febrile.

Objective: Differential Dx: Orders:

48h after 15t dose/D3= CRS BCx, EAG, CBC, CMP,
Afebrile, normotensive, on RA. Infectious

Few hours later, febrile to 39.2, remained Mi

Troponin, CRP

normotensive and on RA. ICE score Aortic dissection
10/10. Exam benign. GERD

*Per the package insert, ramp-up can be shortened from Days 1, 4, and 7 to
Days 1, 3 and 5 if no CRS at time of next dose.

'9?7 l N Y | LINEBERGER COMPREHENSIVE
- = l _+ | CANCER CENTER
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Case study

ICRS M.

[CR&Grading

any other cause

Grade 1:
Fever 2 38°C, not attributable to
vlension. nong
t 2

Hyp

Suppertive care (19, antipyretics, IV hydration) \
- Vital signs cvery 30 minutes for 2 hours after symptoms
lonset, pulse oximetry, twice daily CMPs
- For Initial Fever: Follow Fever SOP. Use clinical judan
for subsequent fevers

Grade 2:

Fever > 38°C, not attributable to
any other cause

IRlus Hypotension: not requiring
|vasopressors

/Andrcr Hypoxia: requiring low-
Iflow nasal cannula (ig, axygen
dclivered at = 6 L/min) cr blow-
ty

*Hypolension SBP < 90 min
Hg or if symptomatic

Notify Attending Physician
- IV fluid bolus and/or cxyger as needsd
- Cardiac tele. vital signs every 30 minutes for 2 hours after
lsymploms onsel | pulse oximely, Iwice daily CMPs
- 3 mg/kg IV over 1 hour (max dose 800
Img/dosa). Repeat every 8 hours It no improvement. Limitto a
Imaximum of three doses in @ 24 hour paried, with a maximum
lof four doscs tetal
- Hypotension after 2L boluses (consider LR) and after 1-
12 doses of tocilizunah, consider dexamethasone 10 mg IV
levery 12 hows for 1-2 doses
|- Manage per Grade 3 if no improvement within 24 hcurs of

starting tocilizumad

Grade 3:

Fever = 38°C, not attrioutable to
any olher Cause

Iplus Hypatension® requiring a
[vasopressor with or without
vasopressin

\And‘cr Hypoxia: requiring high-
flow nasal cannula, facemask,
nonrebreather mask, or Venturi
mask

- Notify Attending Physician
- Grace 2 Supportive care and include vasoprassors as
needed
- Consider FCHO fo assass cardiac function and conduct
[hemodynamic monitoring

ili as per Grade 2 if max dose is not reachad
\within 24-hour period
- PLUS dexamethasone 10 mg IV every 6 hours (or
equivalent) and rapidly laper once symploms improve:
l- If refractary despite max dose toglizumak and

ldexamethasone, manage as per Grade 4

CRS Grade 1

Tx:
BCx
APAP

AUNC

LINEBERGER COMPREHENSIVE
CANCER CENTER
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ICANS
PATHOPHYSIOLOGY

QUNC

LINEBERGER COMPREHENSIVE
CANCER CENTER
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What is ICANS?

Immune effector cell-associated Natizumab) (Anakinra) (Sittuximab
neurotoxicity syndrome (ICANS), also called . L | '
cytokine release encephalopathy syndrome ‘/mﬁlm%}z k=
(CRES), is a neuropsychiatric syndrome that o’ (et Q@
. . . Koock out / 3 IFN-y |GM-CSF| TNF
occurs in patients treated with =g [} . Sy
Immunotherapy. m ' o Activation I Activation
Tncephalopathy @
Dazziness Ienzilumah
Dyscalculia S
Aphasia
Delirium
Tremor
Seizure
Cerebral edema

[ reans J\

Central Nervous System | (* Endothelial activation-induced |
& _inflammation ) \_Blood-Brain Barrier dysfunction )
v ﬁUNC LINEBERGER COMPREHENSIVE
o Ll CANCER CENTER
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Pathophysiology

Peripheral immune over activation - Endothelial activation-induced BBB dysfunction > CNS inflammation

P
[ Blood |
Pericyte
Astrocyte
Brain
Encephalopathy, Aphasia, I).Imum
Tremor, Seizure, Cerebral edema...
Y ﬁUNC LINEBERGER COMPREHENSIVE
A |
{ = CANCER CENT
— Bu,T., etal, 2022
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ICANS
GRADING

MANAGEMENT

ﬁUNC LINEBERGER COMPREHENSIVE
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[ICANS Grading Guidelines

* ASTCT 2018

* NCCN 2022

* ASCO0 2021

P -
s o] Biology of Blood and ASBMT
¥ Marrow Transplantation >

Jorenel Mamapope: wure Mbed ary
Cuntelin
ASTCT Consensus Grading for Cytokine Release Syndrome and ®
Neurologic Toxicity Associated with Immune Effector Cells E

Management of
Immunotherapy-Related
Toxicities

Management of Inmune-Related Adverse
Events in Patients Treated With Chimeric Antigen
Receptor T-Cell Therapy: ASCO Guideline

Blanca O. Sastomassa, MD. RO Lovetta J. Mastoupil, MO'; Sherny Ackins, RN, MS*; Cvisting Lacchett, M5
Bryan J. Schweider, MD". Milan Asadiat, MO; Wichoe! 8. Atkios, MO*; Kely 1. Brasul, PRD. RN Jefiry M. Caterine, MD, MPH'
19 Chows, MOP: Marianew J. Davies, ONP*: Marc 5. Emstoff, MO™; Lasie Fecher, MO*: Pauline Fuschin. MO

Ishenael Jaiyesimi. DO, MS'% Jesnfer 5. Marwnen, MD. PR Larwshha Naios, MO™*; Aung Naing. MO*: Tangasika Prdips. MO™
L D. Parter, MD™; Cristina & Reichorer, MD': Cassle Seigel, MBA'®: Jung-Min Seng. MSN.RI, CNS)'; Alesander Spéea. MD, PRO™
Maria Susrer Abmazer, MD'; Usnang Swarmd, MD”: Joha A. Themgsen, MO"); Praveen Yikas. MO Yinghong Wang, WO'

ety 5. Weber, MD, PAD"; Kathryn Belkn, MO and Monaksa Ghosh, MO™
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ICE ICE Baby...let’s talk about the ICE Score

«sees Neurotoxicity Grading and Management +e<+«

Use ICE (Immune Effector Cell-Associated Encephalopathy) score and ICANS (Immune Effector Cell-Associated
Neurotoxicity Syndrome) grading in combination when determining management of neurotoxicity

Immune Effector Cell-Associated Encephalopathy (ICE) Score

Orientation Year, Month, City, Hospital [4 Points
Naming Ability to name 3 objects(3 Points
(eq point to clock, pen,
button)
Follow Commands Ability to follow simple(1 Point

commands (eg “Show me 2|
fingers,” “Close your eyes
\gnd stick out your tongue.”
Writing Ability to write a standard/1 Point
sentence (eq “Our national
bird is the bald eagle”)
/Attention Ability to count backwards|1 Point
|1rom 100 to 0 by 10

Total: 10 points

ﬁUNC LINEBERGER COMPREHENSIVE
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Tammy’s ICE Score

ceseoe |

Orientation Year, Month, City, Hospital 4
(4pts)

Naming Ability to name 3 objects

(3pts)

Follow Ability to follow simple

Commands commands

(1pt)

Writing Ability to write a standard

(1pt) sentence

Attention Ability to count backwards
(1pt) from 100 by 10

Total:

16 ﬁﬁ UNC LINEBERGER COMPREHENSIVE
. = CANCER CENTER
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Tammy’s ICE Score

ceseoe |

Orientation Year, Month, City, Hospital 4
(4pts)

Naming Ability to name 3 objects 3
(3pts)

Follow Ability to follow simple

Commands commands

(1pt)

Writing Ability to write a standard

(1pt) sentence

Attention Ability to count backwards
(1pt) from 100 by 10

Total:

47 ﬁl H IC LINEBERGER COMPREHENSIVE
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Tammy’s ICE Score

ceseoe |

Orientation Year, Month, City, Hospital 4
(4pts)

Naming Ability to name 3 objects 3
(3pts)

Follow Ability to follow simple 1
Commands commands

(1pt)

Writing Ability to write a standard

(1pt) sentence

Attention Ability to count backwards
(1pt) from 100 by 10

Total:

48 HT l EP C LINEBERGER COMPREHENSIVE
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Tammy’s ICE Score

ceseoe |

Orientation Year, Month, City, Hospital 4
(4pts)

Naming Ability to name 3 objects 3
(3pts)

Follow Ability to follow simple 1
Commands commands

(1pt)

Writing Ability to write a standard 1
(1pt) sentence

Attention Ability to count backwards
(1pt) from 100 by 10

Total:

49 ﬁl H IC LINEBERGER COMPREHENSIVE
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Tammy’s ICE Score

ceseoe |

Orientation Year, Month, City, Hospital 4
(4pts)

Naming Ability to name 3 objects 3
(3pts)

Follow Ability to follow simple 1
Commands commands

(1pt)

Writing Ability to write a standard 1
(1pt) sentence

Attention Ability to count backwards 0
(1pt) from 100 by 10

Total: 9 out of 10

50 ﬁﬁ l ]P ]’C LINEBERGER COMPREHENSIVE
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JCANS Grading

ICANS Grading System: ICANS grade is determined by the most severe event (ICE score, level of consciousness,
seizure, motor findings, raised ICP/cerebral edema) not attributable to any other cause; for example, a patient with an
ICE score of 3 who has a generalized seizure is classified as grade 3 ICANS

Neurotoxicity

Domain Grade 1 | Grade 2 Grade 3 Grade 4
0 (unarousable and
ICE Score 79 36 02 unable to perform ICE)

Depressed Awakens Awakens Awakens only |Unarousable or requires|
Loc spontaneo o to tactile continuous vigorous or

usly stimulus repetitive stimuli to

arouse. Stupor or

coma.
Any clinical

seizure (focal
or generalized)| Life-threatening
that resolves | prolonged seizure (=5
. rapidly, or min); Or repetitive
SLEAlD 7S DS nonconvulsive|  clinical or electrical
seizures on | seizures without return
EEG that to baseline in between

resolve with
intervention
Deep focal motor
S weakness such as
Motor findings N/A N/A N/A hemiparesis or
paraparesi

Diffuse cerebral edema
on neuroimaging;

Increased Focal/local decerebrate or
ICP/Cerebral N/A N/A| edemaon |decorticate posturing; or|
Palsy neuroimaging | cranial nerve VI palsy;

or papilledema; or
Cushing'’s triad

ﬁUNC LINEBERGER COMPREHENSIVE
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m
28yoF with R/R ALL with severe acute onset headache within 10 minutes of initiation of
iz blinatumomab infusion. VSS, afebrile. What is an assessment tool you would use to evaluate her
neurological status?
CRS
| 0%
ICE Score
0%
ICANS
0%
None of the above
0%
.- Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -
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ICANS Management

Neurotoxicity Management:

Grading Management (neurotoxicity only)

Grade 1: 0 No@lfy covering provider

o Daily neuro exam

* Notify Attending Physician

» Notify covering provider

» 1dose of dexamethasone 10 mg IV and reassess. Can repeat every 6-12
hours, if no improvement.

» Daily neuro exam

Grade 2:

* Notify Attending Physician

* ICU level of care recommended

» START Dexamethasone 10 mg IV Q6H or methylprednisolone, 1 mg/kg
IVQ12H

* Anti-epileptic if concern for seizures (ie keppra)

Grade 3:

» Notify Attending Physician

* ICU level of care recommended

Grade 4: o START methylprednisolone IV 1000 mg/day (may consider twice a day) for
3 days, followed by rapid taper at 250 mg every 12 h for 2 days, 125 mg
every 12 hours for 2 days, and 60 mg every 12 hours for 2 days

o Treat convulsive status epilepticus

Reference: NCCN Guidelines Version 1.2022 https://www.nccn.org/professionals/physician _gls/pdfimmunotherapy.pdf

ﬁUNC LINEBERGER COMPREHENSIVE
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Wait...why not tocilizumab?

Tociluzimab does not cross the BBB

Tocilizumab has the opposite effect on ICANS. Peripheral IL-6 no longer binding, excess IL-6
crosses into BBB.

Administer for concurrent ICANS and CRS

ﬂn UNC LINEBERGER COMPREHENSIVE
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Case study

76yoF with R/R kappa MM presented for teclistamab initiation. Step-up dose 1 tolerated well. The day
after step-up dose 2, RRT for confusion, inability to track, walk or follow commands and generalized
weakness. VSS, Temp > 38.0, SBP 140-150s, mildly tachycardia.

cl ing ICRS Management
rade 1: SuppCriive care (18, antipyretcs, IV hydration)

IFever = 38°C, not attrioutable to |- Vital signs cvery 30 minutes for 2 hours after symptoms

lany other cause lonset, pulse aximetry, twice daily CMPs

Hypolension. rions | For Initial Fevar: Follow Fever SOP. Use clinical judgmefit

_nane for subsequent fevers C RS G rad e 1
Grade 2. iy Atending Physician
IFovor > 38°C, not attrioutabla to [- IV fluid bolus and/or cxyger: as needzd

jany other cause |- Cardiac tele. vital signs every 30 minutes for 2 hours after
lelus Hypotensicn: not requiring [symploms onsel, pulse: oximelry, twive daily GMPs
vasopressors L 3'mg/kg IV aver 1 hour (max dose 800

|Andrcr Hypoxia: requiring low-  |mg/dosa). Repeat every 8 hours it no improvement. Limit to a|
Iflow nasal cannula (ig, oxygen  maximum of three doses ina 24 haur pariod, with a maximum
dclivered at < 6 Limin) cr blow-  [of four dascs total

by | Hypotension after 2L boluses (consider LR) and after 1-

[ doses of tocilzumap, consider dexamethasone 10 mg IV
"Hypolension SBP < 90 min levery 12 hows for 1-2 doses
IHg or if symptomatic - Manage per Grade 3 if no improvement within 24 heurs of

Istarting to
Grade 3: [Noify Attending Physician
[Fever 2 38°C, not attridutable to |- Grace 2 Supportive care and include vasoprsssors as
jany olher Cause needed
lplus Hypatension” requiring a |- Gonsider FGHO fo assass cardiac unction znd conduct
|vasopressor with or witrou:  [nemodynammic monitonn,
vasopressin Togilizumak as per Grade 2 if max dose is not reachad
IAnd‘or Hyposia: requiring high- |within 24-hour period
Iflow nasal cannula, facemask, |- PLUS dexamethasone 10 mg IV every 6 hours (or
mask, or Venluri and 1pidly laper once symploms improve:
mask |- If refractery despite max dose togllizumal anc
manage as per Grade 4

QC LINEBERGER COMPREHENSIVE
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Let’s break it down

RRT for confusion, inability to track, walk or follow commands and generalized weakness. ICE 0/10

cesore |

Orientation Year, Month, City, Hospital 0
(4pts)
Naming Ability to name 3 objects 0
(3pts)
Follow Ability to follow simple 0
Commands commands
(1pt)
Writing Ability to write a standard 0
(1pt) sentence
Attention Ability to count backwards 0
(1pt) from 100 by 10

Total: 0

ﬁUNC LINEBERGER COMPREHENSIVE
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ICANS Grading System: ICANS grade is determined by the most severe event (ICE score, level of consciousness,
seizure, motor findings, raised ICP/cerebral edema) not attributable to any other cause; for example, a patient with an
ICE score of 3 who has a generalized sei; sified as grade 3 ICANS
Neurotoxicity
Domain Grade 1 | Grade 2 \Grade 3 Grade 4
0 and
ICE Score 9 36 | 02 | unable to perform ICE
Depressed Awakens Awakens Awakens only Unarpusable or requires
Loc spontaneo ooice to tactile continuous vigorous or
uslv stimulus repetitive stimuli to
arouse. Stupor or
coma.
Any clinical
seizure (focal
or generalized)| Life-threatening
it resolves | projonged seizure (-5 Dexamethasone 10mg IV for ICANS
Seizure NA NA rapidly, or min); Or repetitive
clinical or electrical H H
Soures on-| sozures wiou ot Tociluzimab at 8 mg/ kg for CRS
EEG that | to baseline in between
resolve with (concurrent)
intervention
Deep focal motor
. weakness such as
Motor findings N/A N/A N/A hemiparesis or
Diffuse cerebral edema
on neuroimaging;
Increased Focal/local decerebrate or
ICP/Cerebral N/A N/A| edema on |decorticate posturing; or|
Palsy neuroimaging | cranial nerve VI palsy;
or papilledema; or
Cushing’s triad
57 l V\‘ C LINEBERGER COMPREHENSIVE
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Case study

73yoF with refractory MM admitted for teclistamab initiation. The day following first step-up dose, APP called to
bedside for mild rigors/chills. Endorses a mild headache. Temp 37.2, SBP 130-140's, HR 90's, SP0O2 upper 90's on RA,
RR18. ICE score 10/10. Demerol given, APAP deferred to avoid fever masking.

One hour later, patient febrile to 38.1 with rigors and hypotensive 89/41.

CRS Grading ICRS Management

Grade 1: Suppcrtive care {19, antipyretics, IV hydration)

Fever = 38°C, not attrioutable to |- Vital signs cvery 30 minutes for 2 hours after symptoms
any other cause lonset, pulse aximetry, twice daily CMPs

Hypolension. none OP. Use clinical judament
Hypnxia >

Tx: IVF bolus with
good response,
acetaminophe

Ifor subsequent fevers

rade 2: Notify Attending Physician

Fover 2 38°C, not attridutablc to |- IV fluid bolus and/or axygen as needzd

any other cause - Cardiac tele. vital signs every 30 minutes for 2 hours after
IRlus Hypatension: not requiring [symploms onsel, pulse: oximelry, iwice daily GMPs
lvasopressors Tocll 8 mg/kg IV aver 1 hour (max dose 800

|Andfcr Hypoxia: requiring low-  |mg/dess). Repeat every 8 hours it no improvement. Limit to a
flow nasal cannula (ig, axyger  |maximum of three doses in a 241 hour pariod, with a maximum

dclivered at < 6 L/min) ar blow- [of four dascs tetal
by |- Hypotension after 2L boluses (consider LR) and after 1-

[2 doses of tocilzumap, consider dexamethasone 10 m
levery 12 hours for 1-2 dosess
- Manage per Grade 3 if no improvement wif

starting tocilizumad

demerol,
and Tocilizumab. BCx
collected

polension SBP < 90 min
Hc oregymptomatic

CRS Grade 2

heurs of

Grade 3:
[Fever = 38°C, not attributable to |- Grade 2 Supportive care and include vasoprsssors as

any oltier Cause needed

Iplus Hypatension™ requiring A
[vasopressor with or without
vasopressin

IAnd‘cr Hypoyia: requiring high-
[flow nasal cannula, facemask,

Ihemodynamic monitoring

within 24-hour period
PLUS dexamethasone

- Consider FGHO to assass cardiac function and conduct

as per Grade 2 if max dose is not reachad

10 mg IV every 6 hours (or

nonrebreather mask, or Venturi [equivalent) and rapidly laper once symploms improve
mask |- I refractory despite max dose togilizumah and
[dexar ne, manage as per Grade 4
-

QUNC
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Patient then received home regimen of methadone, trazodone, gabapentin, and
lorazepam. RRT activated for AMS, awakens to voice.

Orientation
(4pts)
Naming
(3pts)

Follow
Commands

(1pt)
Writing
(1pt)

Attention
(1pt)

[T N R

Year, Month, 1
City’ Hospital ICANS Grading System: ICANS grade is determined by the most severe event (ICE score, level of consciousness,
seizure, motor findings, raised ICP/cerebral edema) not attributable to any other cause; for example, a patient with an
HH ICE score of 3 who has a ge eizure is classified as grade 3 ICANS
Ability to 1 & s
Neurotoxicity
D = Grade 1 \| Grade 2 Grade 3 Grade 4
name 3 omain
\CE Score 7.9 36 0.2 0 (unarousable and
objects - A - unable to perform ICE)
Depressed Awakens Awakens only [Unarousable or requires
1 spontaneo . to tactile continuous vigorous or
Ablllty to i e uslv folvoice stimulus repetitive stimuli to
A arouse. Stupor or
follow simple i
Any clinical
commands seizure (focal
or generalized))| Life-threatening
Ablllt tO Write 0 that resolves prolpnged seizure (=5
Y Seizwe | NA | NA oot visie|  cimcalor slecical
a stan da rd seizures on | seizures without return
EEG that | to baseline in between
sentence resolve with
intervention
HA Deep focal motor
Ability to 0
i weakness such as
cou nt Motor findings N/A N/A N/A hemiparesis or
b k d b Diffuse cerebral edema
aCkwards on neuroimaging;
y Increased Focal/local or
10 from 100 ICP/Cerebral N/A N/A| edemaon |decorticate posturing; or|
Palsy neuroimaging | cranial nerve VI palsy;
or papilledema; or
Total: 3 Cushing’s triad

ICANS Grade 2

OUNC
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ICANS Grading and Management

Neurotoxicity Management:
Grading Mar t (neur icity only)

Grade 1: B

Notify covering provider
Daily neuro exam

Grade 2:

Notify Attending Physician
Notify covering provider

1 dose of dexamethasone 10 mg IV and reassess. Can repeat every 6-12

hours, if no improvement.
Daily neuro exam

Grade 3:

NotTfy Attending Physician
ICU level of care recommended

START Dexamethasone 10 mg IV Q6H or methylprednisolone, 1 mg/kg

VQ12H

Anti-epileptic if concern for seizures (ie keppra)

Grade 4:

Notify Attending Physician
ICU level of care recommended

START methylprednisolone IV 1000 mg/day (may consider twice a day) for
3 days, followed by rapid taper at 250 mg every 12 h for 2 days, 125 mg
every 12 hours for 2 days, and 60 mg every 12 hours for 2 days

Treat convulsive status epilepticus

Reference: NCCN Guidelines Version 1.2022 https://www.nccn.org/professionals/physician_gls/pdf/immunotherapy.pdf

DDx:
CRS

ICANS with seizure

Sepsis

Over sedation

Tx:

ICU

Narcan gtt

IV Dexamethasone

Follow-up:
1 of 2 (peripheral) BCx + for strep mutans
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64yoM with MM receives first dose of talquetamab. 28 hours after dose, patient develops AMS
with Grade 3 ICANS without CRS. Which intervention would not be warranted for this patient?

Dexamethasone

l 0%

Tocilizumab
' 0%
Keppra

None of the above

' 0%

m Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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There’s an app for that

“CARTOX” “CTCAE+"
<

Has the patient recently n
eceived antipyretic

V5.0

STRCLUNS release syndrome

Does the patient have any of the following
related to cell therapy?

Fever
temperature 2 380 °C

Cromted by CART D And Created by iCommuse
reated by -lIteama naderson = LW\\J(\ LINEBE

PREHENSIVE

CANCER CENT
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There’s a dot phrase for that

Search for user: “Bejal Kikani”

* .crsneurotoxmanagement

* .tarcrsneurotoxmanagement

* .blinacrsneurotoxmanagement

& Fypene 3-ecpert - BEMLE - 0 x

[ & Cot ek Ton Fuavom [ 0AR-DworAsen = Povvas Py 1 Stme Coar Coowcom Rapars + 44 Mcoed Ve 10re = [ Pt = &G K @t - Qv Blate S

[BI8TE]@] somnsnmm | smatioon ‘ My Open Encouners 6 | Suftwessage 3 | @9 L I 5 JICSTIN
SmartPhrase Manager - search result for “tarlat” m ® 3

§:=; oot SR Pove  Owsmert Locaton  Faciy

smartist + tiowk U Sereane 2 £t B9 Smarpresa Loskis | O par e B G Search tact

a |eremocaraniamausspants

smasnases | -

= i
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uture directions

Prophylaxis for CRS/ICANS? Reduce efficacy of treatment?

Role of siltuximab, ruxolitinib, anakinra, dasatinib, and cyclophosphamide

Improve the safety of T cell-engaging immunotherapy

ﬁUNC LINEBERGER COMPREHENSIVE
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[=
- o
What is your current level of comfort for managing CRS/ICANS as potential toxicities to
7T immunotherapy?
Comfortable
l 0%
Somewhat comfortable, | need to see it in practice
0%
Not at all comfortable, | would like to learn more about it
l 0%
.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app -
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ASCO 2021 CRS Guidelines

* Baeuerle, P. A., & Wesche, H. (2022). T-cell- engagmﬁ antibodies for the treatment of solid tumors: challenges and opportunities. Current opinion in oncology, 34(5),
552-558. https://doi-org.ahecproxy.ncahec.net/ 10.1097 /CC0.0000000000000869

» Dagher, 0. K., Schwab, R. D., Brookens, S. K., & Posey, A. D., Jr (2023). Advances in cancer immunotherapies. Cell, 186(8), 1814-1814.e1. https://doi-
ré ahecproxy.ncahec.net/ 10.1016/j.cell.2(23.02.039" (2023) P ®) https://dot

. 515,3B3.éx:l31, X. & Wei, H. Why tocilizumab could be an effective treatment for severe COVID-19?. / Trans/ Med 18, 164 (2020). https://doi.org/10.1186/s12967-020-

* Gu, & Huang, H. (2022). Mechamsms of immune effector cell-associated neurotoxicity syndrome after CAR-T treatment. WIREs Mechanisms of
D/sease 14(6), e1576 https //doi.org/10.1002/wsbm.1576

* Lee, D., Santomasso, B. et al. ASTCT Consensus Grading for Cytokine Release Syndrome and Neurologlcal Toxicitiy Associated with Immune Effector Cells. Biology of
Blood and MarrowTranspIantatlon 625-638 (2019). https://doi.org/10.1016/j.bbmt.2018.12.758

» Mahdi, J., Dietrich, J., Straathof, K., Roddie, C., Scott, B. J., Davidson, T. B., Prolo, L. M., Batchelor T T., Campen, C. J., Davis, K. L., Gust, J., Lim, M., Majzner, R. G.,
Park, J. R, Partap, S., Ramakrishna, S., Richards, R., Schuitz, L., Vitanza, N. A., Wang, . e, . (2023). Tumor inflammation-associated neurotoxicity.
Nature medicine, 29(4) 803-810. https //doi- org ahecproxy ncahec. net/ 10. 1038/s41591 023 2276 -W

* NCCN 2022 Neurotoxicity Guidelines

* Rees JH. Management of Inmune Effector Cell-Associated Neurotoxicity Syndrome (ICANS) 2022 Feb 7. In: Krger N, Gribben J, Chabannon C, et al., editors. The

EBMT/EHA CAR-T Cell Handbook [Intemet]. Cham (CH} Spri % r, 2022. Chapter 27, Available from: https://www- ncbi-nim-nih-
gov.ahecproxy.ncahec.net/books/NBK584157/ doi: 07/978-3-030-94353-0_27

. 8'{5"8325“ {;0 Vornhagen, A., Gdodel, P., Subklewe, M. et al. Cytokine release syndrome. j. immunotherapy cancer 6, 56 (2018). https://doi.org/10.1186/s40425-

. &Teachey, D.T. (20202 gotl (%n on Tocilizumab in the Treatment of CAR-T-Cell-Induced Cytokine Release Syndrome: Clinical Evidence to Date. Therapeutics
and chmcal risk management, 714. https://doi.org/10.2147/TCRM.S223468

= Wehrli M, Gallagher K, ChenYY, et alSingle-center experience using anakinra for steroid-refractory immune effector cell-associated neurotoxicity syndrome
(ICANS)Journal fo rImmunoTherapy of Cancer 2022;10:e003847. doi: 10.1136/jitc-2021-003847

« vanide Donk, N. W.C. J., &Zwee man, S. (2023). T-cell-e ing bispecific antibodies in cancer. Lancet (London, En; § 0396), 142 " j-
org. ahecproxy ncahec.net/10.11 16/301 0-67. 6(23)005? g Disp ( gh i) |K( ) éﬁ:ﬁ%ﬁaﬂm"s'“
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Thank you

email: bejal_kikani@med.unc.edu
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“i-z— Questions/Comments?

Nobody has responded yet.

Hang tight! Responses are coming in.

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app .-
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THANK YOU!

The Telehealth Team

Tim Poe, 0
Veneranda Obure, y S Andrew Dodgson, oer, (1
Jon Powell, po, f pe Patrick Muscarella, |
Oliver Marth, ety Supen Lindsey Reich, w »
Barbara Walsh, onp, e, Msh, R, 1o 7
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RESEARCH October 25
T0 PRACTICE 12:00 PM

(-
Genitourinary Cancer Management in North Carolina:

Updates for 2023

Hung-Jui (Ray) Tan, MD, MSHPM

November 1
4:00 PM

SOUTHEASTER
ADLN [
T B
2 WBinar

Catawba Indian Nation & Lung Cancer Institute:

Partners in Healing
Daniel R Carrizosa, MD, MS Kia Dungan, PA-C
Darcy Doege, BSN, RN Mellisa Wheeler, BSW, MHA

PATIENT November 8
CENTERED CARE 12:00 PM

/) (5 -

ﬁ Next Generation Cancer Care Navigation

A AP ¢ J
KT \3
e m«’.‘
A William Wood, MD, MPH

Complete details on upcoming Live Webinars: learn.unclcn.org/live-webinars

JPCOMING LIVE WEBINARS
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ADVANCED
PRACTICE PROVIDER

ls:xr.'.-a::v..._ . . .
Developing Comprehensive Exercise Programming
for People Affected by Cancer

Carly Bailey, VA

RESEARCH
T0 PRACTICE
[+ [ R
Lymphoma Management in North Carolina:
Updates for 2023
Natalie Grover, MD

PATIENT
CENTERED CARE

Baiired..
Psychotherapy for Cancer-Related Distress
Melissa Holt, DNP, PMHNP-BC, MSW
Lisa Stewart, PsyD

SELF-PACED, ONLINE COURSES

Today's webinar will be available in about one month Complete details on Self-Paced Oniine Courses:
as a FREE, Self-Paced, Online Course learn.unclcn.org/spoc
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UNC Lineberger Cancer Network

Email: unclen@unc.edu
Call: (919) 445-1000
Send us an email to sign up for our monthly e-newsletter.
Check us out at unclcn.org

THANK'YOU FOR PARTICIPATING!
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