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5 Bejal Kikani, MSN, FNP-BC, WHNP-BC, went to ECU
« for her undergraduate studies and UNC for graduate
school

4 She has worked at UNC for over 15 years and has been
«  with malignant inpatient hematology for 4 years.
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1 Has three feisty and rambunctious kids: 6-year-old
+  (Avi) and 3-year-old twins (Veda and Meera)
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Cytokine Release Syndrome (CRS) does not involve the possibility of multiple organ dysfunction
that is most often caused by immunotherapy.
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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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C i No direct ion

Janssen
Gilead
Regeneron
Amgen
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What is your current level of comfort for managing CRS/ICANS as potential toxicities to
immunotherapy?
| :
!I s - . et by o e comiogs .!I

| eaming abjectives

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 ti r dations for CRS and icity based on the
associated grading

21
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L&Iﬂamﬁto practice

)y as 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

22

Dn the market

Drug Disease Pharmacological Category

Blinatumomab ALL Anti-CD18/CD3

Teclistamab MM Anti-BCMA/AtiCD3

Talquetamab MM Anti-GPRC5D/ANtiCD3 i

Mosunetuzumab FL Anti-CD20/CD3 ~a ‘;

i

CAR-T ALL MM, Lymphoma  Anti-BCMA/Anti-CD19 ) v
-3 v

Tebentafusp Uveal melanoma Anti-CD3

23

CRS
PATHOPHYSIOLOGY

)

MPREHENSIVE

¢
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okine Release Syndrome

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

MPREHENSIVE
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|Mechanism of action

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

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

QUNG..

T-cells (host) attack
the tumor cell

MPREHENSIVE
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The “first-dose effect”

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

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

28

Example of step-up dosing: Teclistamab Initiation

Step-up dose 1
(0.06 mg/kg)

Step-up dose 2

. (0.3 mg/kg) —)

First full dose ‘- doses

(1.5 mg/kg)

Ongoing weekly

2to 7 days 2to 7 days

Minimum 48 hours Minimum 48 hours

(L.5 mg/kg)

Minimum 48 hours

obgecion > ol >

obeseter IN

no CRS at time of next dose.

Per the package insert, ramp-up can be shortened from Days 1, 4, and 7 to Days 1, 3 and 5 if

- LiNgBER
\

MPREHENSIVE
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What vital sign abnormality must be present in order to meet the definition of CRS?
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GRADING

MANAGEMENT

31

CRS Grading Guidelines

« ASTCT 2018

. NCCN 2022 [ B |
 Managemont of
Immunotherapy-Related
« ASC02021 Toxieities
Management of Immune-Related Adverse
Protocol

33
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CRS Grading

Grade 1:

Fever > 38°C, not attributable to any other cause
Hypotension: none

Hypoxia: none

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

2lus Hypotension: not requiring vasopressors

And/or Hypoxia: requiring low-flow nasal cannula (ig, oxygen
delivered at< 6 L/min) or blow-by

*Hypotension: SBP < 90 mm Hg or if symptomatic

- Supportive care (jg, antipyretics, IV hydration)

- Vital signs every 30 minutes for 2 hours after symptoms onset,
pulse oximetry, twice daily CMPs.

- For Initial Fever: Follow Fever SOP. Use clinical judgment for
subsequent fevers

- Notify Attending Physician
- IV fluid bolus and/or oxygen as needed

- Cardiac tele, vital signs every 30 minutes for 2 hours after
symptoms onset, pulse oximetry, twice daily CMPs

- 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
three doses in a 24-hour period, with a maximum of four doses
total

- Hypotension after 2L boluses (consider LR) and after 1-2 doses of
tocilizumab, 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

Ui L N | CANCER CENTER
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Grade 3:

| Fever > 38°C, not attributable to any other cause
Dlus 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 (gg, CPAP, BiPAP,
intubation, and mechanical ventilation)

SBP < 90 mm Hg orif symptomatic

35

- 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

- BLYUS 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 notimproving, consider methylprednisolone 1G IV 2 times a day
-If on Monumen-TAL, contact MD prior to dexamethasone

Grading

Tocilizumab
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Tociluzimab
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FDA approved In 2017 for use In CRS

antl-IL-6 recep! Ist (Inhiblts IL-6 by blocking IL-6 )

P

Prevents proinflammatory effects L I AN p

X 4

Does not cross the BBB _w/\—hw“%uu“

ocilizumab
-
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68yoM with R/R IgG Kappa MM p. d for Te

found to be febrile.

Objective: Differential Dx: Orders:
48h after 1t dose/D3= CRS BCx, EKG, CBC, CMP,
Afebrile, normotensive, on RA. Infectious Troponin, CRP
Few hours later, febrile to 39.2, remained Mi

normotensiveand 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.

On D3 (48h after first step-up dose),
Joped acute L sided mid-sternal and back pain. Improved with IV toradol and protonix. Few hours later,

8 BUNC | avaca
Case study
CRS Grade 1
Tx:
BCx
APAP
g BUNC | e
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ICANS
PATHOPHYSIOLOGY
[What is ICANS?
Immune effector cell-associated
neurotoxicity syndrome (ICANS), also called tioto
ytokine release encey hy synd
(CRES), is a neuropsychiatric syndrome that =
occurs in patients treated with —r
immunotherapy.

8 BUNC | &

Gl T etal 2027

41

all.2tal 2023

Pathophysiology

Peripheral immune over activation - Ei

ial activation-induced BBB ion = CNS infl

ion

e
T, etal, 2022
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ICANS
GRADING
&
MANAGEMENT
43
ICANS Gradin idelin:

« ASTCT 2018

- NeoN 2022 ==

Management of
Immunotherapy-Related
Toxicities

« ASC0 2021

Management of immune-Related Adverse
s Treated With Chimer
p deline

Antigen

44

ICE ICE Baby...let’s talk about the ICE Score

e Neurotoxicity Grading and Management s

optak
0 whon

¥ odow Commands.

[Amocton

REHENSIVE
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Tammy’s ICE Score
|
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:
3 AUNC i connensve

46

Tammy’s ICE Score
cescore | [ |
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:
X BUNC | avemane "
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Tammy’s ICE Score

Orientation
(apts)
Naming
(3pts)
Follow
Commands
(1pt)
Writing
(1pt)
Attention
(1pt)

Year, Month, City, Hospital

Ability to name 3 objects

Ability to follow simple
commands

Ability to write a standard
sentence

Ability to count backwards
from 100 by 10

a

Total:

48
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Tammy’s ICE Score
]
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
Tammy’s ICE Score

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

CANS Grading
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28yoF with R/R ALL with severe acute onset headache within 10 minutes of initiation of
= blinatumomab infusion. VSS, afebrile. What is an assessment tool you would use to evaluate her
neurological status?
] VY - - L}
= |

CANS Management
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October 18, 2C

Newrsesrcy Mansgement
Ceacing : ment (rewrotoricity onty)
forste [ 9 o

Grage 2

Grage 3

Grade 4

53

Wait...why not tocilizumab?

Tociluzimab does not cross the BBB

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

Administer for concurrent ICANS and CRS

54
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Case study
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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.

CRS Grade 1
8 wUNC | o

Let’s break it down

RRT for confusion, inability to track, walk or follow and g ' K ICEQ/10
Orientation Year, Month, City, Hospital o
(4pts)
Naming Ability to name 3 objects 0
(3pts)
Follow Ability to follow simple o
Commands  commands
(1pt)
Writing Ability to write a standard [
(1pt) sentence
Attention Ability to count backwards 0
(1pt) from 100 by 10

Total: 0
DUNC | s courmearae
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ICANS Grade and Management

ICE score =0

ICANS Geacing System: 140

T
Dexamethasone 10mg IV for ICANS
Tociluzimab at 8 mg/kg for CRS
(concurrent)

ICANS= Grade 3

AUNC | ieses

57
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Case study
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73yoF with refractory MM admitted for teclistamab initition. 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, SP02 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.

T

Tx: IVF bolus with
good response,
acetaminophen,

demerol,
and Tocilizumab. BCx
collected
CRS Grade 2

Patient then received home regimen of methadone, trazodone, gabapentin, and
lorazepam. RRT activated for AMS, awakens to voice.
Orientation  Year, Month, 1
(4pts) City, Hospital
Naming Ability to 1
(3pts) name 3

objects
Follow Ability to 1 ICANS Grade 2
Commands  follow simple
(1pt) commands
Writing Ability to write 0
(1pt) a standard

sentence
Attention Ability to 0 g o
(1pt) count

backwards by

10 from 100

Total: 3

59

ICANS Grading and Management

Neurseoricay Mansgesest DDx:
Geading  Management fowisctoricity oniy] CRS
gy, F Moty coveerg provee
ICANS with seizure

(Grase 2 : Sepsis

r Over sedation
Grage ) L ™

. Icu

. Narcan gtt
onses L5t - a IV Dexamethasone

2 ’

Seternocn NECH G Ty - - o Follow-up:

1 of 2 (peripheral) BCx + for strep mutans

MPREHENSIVE
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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?

u Sppe—— "
ke " LT T — o

There’s an app for that

Presented
October 18, 2C

“CARTOX”

Created by CAR-T team at MD Anderson

62

There’s a dot phrase for that

Search for user: “Bejal Kikani”
* .crsneurotoxmanagement
« .tarcrsneurotoxmanagement
« .blinacrsneurotoxmanagement
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Future directions

Prophylaxis for CRS/ICANS? Reduce efficacy of treatment?

Role of siltuximab, ruxolitinib, anakinra, inib, and cy

Improve the safety of T cell-engaging immunotherapy

AT TN | uneseaen comprenensive
BUNC | aacencenren
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What is your current level of comfort for managing CRS/ICANS as potential toxicities to
immunotherapy?

- it th preventstm b e b bt L]
= =
+ ASCO 2021 CRS Guidelines
+ Basuerle, P. A, &Wesche, H. (2022). T-cell-engaging antibodies forthe treatment of solid tumors: challenges and opportunites. Curtent opinion in oncology, 34(5),
552-558, ilgs//do-org ahécprocuncahiecet/10,1097/CC0,00000
* Daj Hﬁv‘ 0.K. SCN\“MIL R. D., Brookens, S K.. & Posey, A. D., Jr(2023). Advances in cancer immunotherapies. Cell, 186(8), 1814-1814.e1. htfpsi//doi.
e et e TR B g5
© Fu B Xu,X. &Wei, H for 197, / Trans! Med'18, 164 (2020). itps://dol g/ 10.1186/512967:020-

Gu, T., Hy, K., Si, X., Hu, Y., & Huang, H. (2022). 1 ited CAR-T treatment.
Disease, 14(6), €1576. iipgs//dol o/ 10,1002/ wsbm.5TS.
15,0 Saptomaso, B et o, ASTCT Consensys Grading for Qytokine Reiease Syndroms and Nouologcal Tty Associated vith mmune EffectorCels. Bioogy of
£105d and Martow Transplantation 625638 (2019). ps://d0r.Org 10- 1016/} bort.3018.12. 158
. Mahm ), D\e(nch J., Straathof, K., Roddie, C., Scott, B. J., Davidson, T. B Pmm L M Ba(mvelm T T, Campeu C.J., Davis, K. L, Gust, J., Lim, M., Majzner, R. G.,
R., Partap, S. Ramakrishna, S., Richar dS R., Schultz, L Vitanza, (2023) Tumor inflammation-associated HEMYO‘OXIC\(‘/
KBz madianar 29(4), 803-810.
INCCN 2022 Neurotoxicity Guidelines
ReeSJH Mavmﬁemen( of Immune Effector Cell-Associated Neummxwm(ys;udmwe (ICANS) 2022 Feb 7. In: Kroger N, anben] C?h’!bdﬂnonc etal., editors. The

T Cell Handbook [Internet]. Cham (CH): Springer. 2( r 27, Aval\ah\efvom https://www-ncbi-nim-ni
Lm’aﬁewmxy ncahec. uet/houks‘waxsg 187 10100 7/978-3-030- P53 0_2 "

Shimabukuro-Vorhagen, A., Godel, ., Subklewe, M. et al. j 6,56 (2018). hps://doi 01¢/10.1186/540425
803439

Si, S., &Teachey, D. T. (2020). Spotlight on Tocilizumab in the Treatment of CAR-T-Cell-Induced Cytokine Release Syndrome: Clinical Evidence to Date. Therapeutics.
and clinical risk management, 16, 705-714. https://doi.org/10.2147/TCRM.S223468

Wehrli M, Gallagher K, ChenY, et alSingle-center exerience using anakinra for sterojd:refractor Il ted
A B e AN et et i g s o W !

vane Dok N W C.J. & pmesgnan. 5, 2023), Eolceneagngbispciicanibodies incancr Lanet(London Enfing). §40(1296) iedifshtmtidoioe
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email: bejal_kikani@med.unc.ed
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. Questions/Comments?

Nobody has responded yet

Hang tight! Responses are coming in.

University Cancer
Research Fund

= TUN
= JUNC
-
a2 .
= UNC Lineberger Cancer Network
=
=
o The Telehealth Team
Tim Poe,

Veneranda Obere, Asdrew Dodgson,

Joa Powel, Patrick Muscarela,

Olfver Marth, Uindsey Reich, s
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RSCCH Octoder 25
| MR 1200 M
g | Gemlounnary Cancer Management in North Carofina:

Updates for 2023
Hung-Jul (Ray) Tan, M0, MSHiM

November 1
0 m

=W Cotonka Inion Ntion & Lung Cancer Institute:
mi Partners in Healing

Dasied R Carrizosa, U0, ¢ Kia Demgan, 1
Darcy Deege, £, i Mellisa Wheeler, 55w, N

é;ﬂ $ [] o i

Next Generation Cancer Care Navigation
William Wood, M0, M#¥

Camplete vt oo weormeq Lye Srtsauns

UPCOMING LIVE WEBINARS
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_%'m.
o,
Developing Comprehensive Exercise Programming

for People Affected by Cancer
Carly Bailey, WA

| 57

L

'l;ﬁﬁﬁo"nu Management in North Carolina:
Updates for 2023

Natalie Grover, M0

D)ﬂEB(MS

Psydwmerapy for Cancet Relaled Dzslress
Melissa Holt, (
Lisa Stewart,

SELF-PACED, ONLINE COURSES

Today’s webinar —_— Compive detads St Foced O Courses

74

UNC Lineberger Cancer Network

uncicn@unc.edu
919) 445-1000
Send us an email to sign up for our monthly e-newsletter.

t uncicn.org

[ - I
m,

THANKYOU FOR PARTICIPATING!
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