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@AR-Team QEYECHEIINIS

Female, 29 years

04/2019: PMBCL stage IIXB, R-IP1 1 (LDH), NCCN-IPI 1
05/2019-11/2019: R-CHOP x 6 + 2 rituximab

12/2019: PD

01/2020-02/2020: R-DHAP x 2

03/2020: PD

13/03/2020: lymphocyte apheresis

Bridging therapy: mediastinal RT (30Gy in 15fz)
23/04/2020: starting lymphodepleting therapy (Flu-Cy)
fludarabin 30 mg/m? and cyclophosphamide 500 mg/m?

dates agreed with cell lab + ICU !l
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@AR-Team [PEVAS

28/04/2020 CAR-T infusion
+ WBC 1.2 x10%/L, PCR 0.8 mg/dL

Renal and liver blood tests: Normal
* No active infections

- PA110/70

- FCB80

* SpO, 99%

Patient’s identity check
Thawing

Y-connector

Normal saline solution to rinse tubing and bag

Monitoring




(@AR-Team [EIHIE] monitoring for CRS and ICANS

« Vital signs monitoring every 4 hours
+ Execution of laboratory blood tests daily:

v C-reactive protein (CRP), ferritin, interleukin(IL)-6

v~ Complete blood count (CBC), comprehensive metabolic panel (CMP), coagulopathy
« Daily neurological assessment

* ICE score evaluation every 8 hours

CRS: cytokine release syndrome; ICANS: immune effector cell-associated neurotoxicity syndrome



@AR-Team [PEVEY

* FEVER 38.2°C

ASTCT Consensus Grading for Cytokine Release Syndrome
- PA 110/70 and Neurologic Toxicity Associated
with Immune Effector Cells

- FC80

Daniel W. Lee et all
- Sp0O, 99%




C .Yl M ASTCT CRS consensus grading

ASBMT CRS Consensus Grading

CRS Parameter Crade 1 Crade 2 Crade 3 CGrade 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 cannula’, Requiring positive pressure (eg,
nasal cannula’ or facemask, nonrebreather mask, or CPAP, BIPAP, intubation and
blow-by Venturi mask mechanical ventilation)

Organ toxicities associated with CRS may be graded according to CTCAE v5.0 but they do not influence CRS grading.

* Fever is defined as temperature =38°C not attributable to any other cause. In patients who have CRS then receive antipyretics or anticytokine therapy such as

tocilizumab or steroids, fever is no longer required to grade subsequent CRS severity. In this case, CRS grading is driven by hypotension and/or hypoxia.
' (RS grade 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.

ASTCT: American Society for Transplantation and Cellular Therapy ASBMT: American Society for Blood and Marrow Transplantation; BiPAP: bilevel positive airway pressure;

CPAP: continuous positive airway pressure; CTCAE: Common Terminology Criteria for Adverse Events

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



/ Fever 38.2°C \

CRS grade 1 (according to ASTCT grading)

Blood tests: WBC 0.7 x10%L, N 0.5 x10%/L




@AR-Team PEVEY

Fever 38.2°C

CRS grade 1 (according to ASTCT grading)

Question 1

How would you manage the patient at this time?

A.

Control fever with paracetamol/NSAI-D + rule out infection (blood tests + imaging) + large spectrum
antibiotics + transfusional support

Control fever with tocilizumab + rule out infection (blood tests + imaging) + large spectrum antibiotics
+ transfusional support

. Control fever with steroid + rule out infection (blood tests + imaging) + large spectrum antibiotics +

transfusional support

. Transfer to ICU



@AR-Team PEVEY

Fever 38.2°C

CRS grade 1 (according to ASTCT grading)

Correct answer to question 1: A

How would you manage the patient at this time?

A.

Control fever with paracetamol/NSAI-D + rule out infection (blood tests + imaging) + large
spectrum antibiotics + transfusional support

Control fever with tocilizumab + rule out infection (blood tests + imaging) + large spectrum antibiotics
+ transfusional support

. Control fever with steroid + rule out infection (blood tests + imaging) + large spectrum antibiotics +

transfusional support

. Transfer to ICU



C.:Q el M Management of CRS - EBMT guidel

GRADE 1 GRADE 2 GRADE 3 GRADE 4
Temperature = 38 C Temperature z 38" C Temperature = 38° C Temperature = 38° C
and and and and
No Hypotension Hypotension Mot requiring Hypotension requiring vasopressor Hypotension reguiring multiple
and Va SOPTessors Andfar vasopressors [excluding
Mo hypoxia Andfor Hypoxia requiring high-flow nasal VEsopressing
Hypoxia requiring low-flow nasal cannula >6L/minute, Facemask, Andfor
cannula at £5L/minute or blow-by nonrebreather mask, or Venturi Hypoxia requining positive pressure
mask (eg, CPAF, BiPAP, intubation and
mechanical ventilation)
= — =
AMert vour local IEU
I =T T = |
After blood cultures and other infection tests., start preemptive broad-spectrum antibiotics and symptomatic measures (antipyretics, fluids... )
Corticosteroids are contraindicated in the absence of life-threatening complications
| | | |
CRS treatment [outside clinical trials) |
| T I
TOCILIZUMAR IV 8 mg / kg (max = B0 mg)* to be done in the hematology unit before transfer to ICU

If deterioration DEXAMETHASOME IV 10 mgih
pendant 1-3 days
DEXAMETHASOME IV 20mg/6h
If deterioration for 3 days, progressive tapering
within 3-7 days
||
In the abzence of improvement I In the ahsence of improvement at H+8 I
within 2 days and in the absence | B |
of other differential diagnosis | repeat TOCILIZUMAB IV 8 mg/kg [Masx = B00 mg)® |
|| | | ||

I If absence of improvement, persistence of symptoms I

; 2 3

Congider TOCILIZUMAR IV 8 . Repeat TOC LIZUMAB [maximum . Repeat TOCILIZUMAS [maximum + Aepeat TOCILZUMABR (maximum 2
mg [ kg (max = 800 mg)* 2 additional dosas) or switch to 2 additional doses) or switch to additional doses) or switch to
SILTUXIBAABR IV iir'hg,ﬂ:g % 1fd SILTUXIKAB IS llfhg,fkg x1fd SILTUXIMAB IV ]iﬁ‘lm: 1|Irﬂ
] Cortider DEXAMETHASOME IV L] Contider DEXAMETHASOME IV & METHYLPREDNISOLOME Iv 1000mg/d far
10rmg/f6h for 1-3 days. 20mg/Gh for 1-3 days 3 days then 250mg x 2/ for 2 days,
125mg ® 3/d for I days, 60mg @ 2/d for 2
days

Yakoub-Aghall, et al. Haematologica 2020; 105: 297-316



@AR-Team PEVEY

CRS grade 1 (according to ASTCT grading)

Fever 38.2°C

Management: Supportive care

v

v
v
v

Control fever with paracetamol/NSAI-D
Rule out infection (blood tests + imaging)
Large spectrum antibiotics

Transfusional support



(@AR-Team [&:ER Proposed definition (ASTCT consensus)

\_

“Supraphysiologic response following any immune-therapy resulting in activation or engagement of
endogenous or infused T cells and/or other immune effector cells.

- Symptoms can be progressive
* Must include fever at the onset

- May include hypotension, capillary leak, hypoxia and end organ dysfunction”

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625




@AR-Team PEVEE!

FEVER 38.3°C
PA 80/40

FC 100

SpoO, 97%

~

J

Hypotension 80/40

0.9% normal saline bolus of 1L in 1 hour

!

[ PA 110/70 ]




C .Yl M ASTCT CRS consensus grading

ASBMT CRS Consensus Grading

CRS Parameter Crade 1 Crade 2 Crade 3 CGrade 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 cannula’, Requiring positive pressure (eg,
nasal cannula’ or facemask, nonrebreather mask, or CPAP, BIPAP, intubation and
blow-by Venturi mask mechanical ventilation)

Organ toxicities associated with CRS may be graded according to CTCAE v5.0 but they do not influence CRS grading.

* Fever is defined as temperature =38°C not attributable to any other cause. In patients who have CRS then receive antipyretics or anticytokine therapy such as

tocilizumab or steroids, fever is no longer required to grade subsequent CRS severity. In this case, CRS grading is driven by hypotension and/or hypoxia.
' (RS grade 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.

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



@AR-Team PEVEE!

Hypotension 80/40

CRS grade 2 (according to ASTCT grading)

Question 2

How would you manage the patient at this time?

A. Control fever + optimize O, support + infuse blood products + infuse methylprednisolone
B. Control fever + optimize O, support + infuse blood products

C. Control fever + optimize O, support + infuse blood products + infuse tocilizumab

D. Control fever + optimize O, support + infuse blood products + infuse dexamethasone



@AR-Team PEVEE!

Hypotension 80/40

CRS grade 2 (according to ASTCT grading)

C
H
A

B
C
D

orrect answer to question 2: C

ow would you manage the patient at this time?

. Control fever + optimize O, support + infuse blood products + infuse methylprednisolone
. Control fever + optimize O, support + infuse blood products

. Control fever + optimize O, support + infuse blood products + infuse tocilizumab

. Control fever + optimize O, support + infuse blood products + infuse dexamethasone



@AR-Team PEVEE!

Hypotension 80/40

CRS grade 2 (according to ASTCT grading)

/I\/Ianagement: 0.9% normal saline bolus of 1L in 1 hour \
According to ongoing guidelines:
« tocilizumab (anti-IL-6 receptor antagonist)

Rational for earlier use of tocilizumab without waiting until later stage in the
course of CRS:

- available data support that tocilizumab does not affect CAR-T expansion

K or persistence /




@AR-Team ROSIPAIEDS

Vials

+ 80 mg/4 mL

» 200 mg/10 mL
« 400 mg/20 mL

Concentration
« 20 mg/mL

Dose
+ <30 Kg: 12 mg/Kg
+ 230 Kg: 8 mg/Kg iv (max 800 mg)

Infusion
« Qver 1h
- |n a dedicated line

RCP Tocilizumab



@AR-Team PEVEY

Persistence of fever

CRS grade 2 (according to ASTCT grading)

-

-

~

For persistance of fever after 8 hours from the first
dose of tocilizumab...

...OTHER 2 DOSES of tocilizumab were
administered to the patient

J




@AR-Team PEVEX

Persistence of fever

Neurological impairment

Ideomotor impairment and dysgraphia
« Basal
Spetizame O\xSt; Jobhy | sia & ey apbg_g
« 05/05/2020 h 20:00
‘(}%'7%/ (662.\_,';,” Ch= CU‘;\/E' \/getaﬁ(} } /@\ \)__,CSU jv";b

« 05/05/2020 h 22:00
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@AR-Team FX3Ie} grading criteria for ICANS: ICE score

ICE

« Orientation: orientation to year, month, city, hospital: 4 points

* Following commands: ability to follow simple commands (eg. «Show me
2 fingers» or «Close your eyes and stick out your tonguex»: 1 point

* Writing: ability to write a standard sentence (eg. «Our national bird is the
bad eagle»): 1 point

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

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

Scoring:

10, no impairment

7-9, grade 1 ICANS
3-6, grade 2 ICANS
0-2, grade 3 ICANS

0, patient unarousable and
unable to perform ICE, grade
4 ICANS

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



@AR-Team FX3Ie} grading criteria for ICANS

MNeurotoxicity Domain Grade 1 Grade 2 Grade 3 Grade 4

ICE score® 7-9 36 0-2 0 (patient is unarousable and unable to perform
ICE)

Depressed level of Awake ns Awakens to Awakens only to tactile simulus

CONS CIOUS ness’

Serure

Motor findings'’

Elevated ICP cerebral
edema

spontaneously

N A

N/A

N/A

VoICe

NJA

N/A

N/A

Any dinical seizure focal or peneral-
ized that resolves rapidly or
nonconyv ulsive seizures on EEG that
resolve with intervention

N/A

Focal local edema on neuroimaging’

Patient is urarousable or requires vigorous or
repettve tactile stimuli to amuse, Stupor or
oma

Life-threatening prolonged seizure (=5 min}; or
Repettive chnical or electrical se zures without
return to baseline in between

Deep focal motor weakness such as hemiparesis
OF paraparesis

Dif fuse cerebral edema on neuroimaging ; Decer-
ebrate or decorticate posturing ; or Cranial nerve
V1 palsy; or Papilledema; or Cushing's triad

ICANS grade 1 (according to ASTCT grading)

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



GRADE 1

- Decreased bevel of conscioasness
{Awnkens spontanecusly

- ICFE Scove (age = 12)=79

of CAPD (apei2) = -8

(@AR-Team Management of ICANS - EBMT guidelines

GRADE 2
= Alleration level of consciousness affecting
activities of daily living (Awakens bo voice)
- ICE Seare (age = 12} = -6
ar CAPD (age=12) = 1-B

GRADE 3
- Very altered level of consciousness | Awakens
anly 1o tactile siEmuwhis)
- Any climical seizure focal or generalized that
resolves rapidly o non-convalsive seonanes an EEL
that resodve with intervention
- Frocallocsl ocdemn on nesmaimaging
- ICE Seane fage = 12] =0-2
ar CAPD (nge<l2) > &

GRADE 4

- Patienl is unarvusable ar requires vigorous
or repetitive tnctile stimuli o armese. Stupor
1 Cama

- Life-threataning prolongad seizure (=5
min); or Repetitive clinical or electrical
sEizures withouwt repumm 1o heselime in berween
- Do local modor weakeess asch as
hemiparesis or paraparesis: Cerebeal pedena
Diffuse cercbanl edema om neuroimaging;
decervhrate or decorticate pesturing; or
oranial nerve VI palsy; ar papilledema: ar
Cushang's triad

= ICE score or CAPD impossible

Contact your local ICU,
Alert your referral nearologist

Sympbtomatic measures: raised head 30 °, suspend oral nutrition, replace oral drugs by IV

Specific ICANS treatment (outside clinical trials)

4

W+ Sysiematie EEG in 1” place
W~ MR and LP a= clinically indicated
tdifferential disgnosish

B - Closs momitoring

= Diaslly EFC, Turadus, MERD ard then LP i the absesce of CLL i w 1007

o I s [elimically or FEGY: CLOMAZEPAM IV | g (90015 mg /Ky up e | mgh, sl introdues levetineetiom $00 mg o2 [poediairic doss W0 mg ¢ Eg % 2, man 3 &ilv)
= I persisience or recurrence of seizare, repeai clomazepam 3 min coce, ctherwse, o be treaiod o " de mal™

|

B |f papilbiry oedema ; consider ACETAZOLAMIDE [V 1000 mg then 250-0000 mg | Th (5 mpKe'| 5

I__

B [ cerebhral ocdema: cossider hapenomalar
therapy

Il associated with CRS grade 2 1 (fever]: TOCILIZUMAR IV 8 mg / kg [max = 800 mg); see management of CRS

= L= =
IFICANS withowt CRS [afebrile): consider corticosteroid therapy
L | | | 1]

I children:

Grade 2-3: dexamethazone
0,5mg/ kg jGh [maxi 10
mgSdose) ou
methylprednisone 1 to 2
gk,

Grade 4 : High-dose

B DEXAMETHASONE [V 10 mght far 1-3 d

B DEXAMETHASONE [V IO mg'12h e 1-3 4

¥

¥

EEG monitoring until resolution: il seizure: e ICANS grade 2
Daily fundus until resolution: if papillary oedema: e ICANS grade 3
MRI and LP to be reassessed according to evolution

« METHYLPREDMISOLONE IV 1000
mg/dh for 3 d then 250 mg x 2d for 2 d, 125
g % 20 for 2 o, 60 mg x 20d For 2 d
= Discuss odher altemnative; high dose
cyclophosphamide, anti-IL IR (Anakinral,
antilL& (Siltuximab)

CAR-T cell checklist 2 times a day*

Yakoub-Aghall, et al. Haematologica 2020; 105: 297-316




@AR-Team PEVEX

ldeomotor impairment + dysgraphia

ICANS grade 1 (according to ASTCT grading

-

Starting levetiracetam as prophylactic anticonvulsant therapy
Symptomatic measures:

v Suspend oral nutrition

v Replace oral drugs by IV

Search for differential diagnosis:

- EEG

- MRI

* Lumbar puncture for diagnosis of bacterial, fungal or viral CNS infection

~

J




After few hours

Worsening of symptoms ...
Open eyes only to tactile stimulus-GCS9

No fever




@AR-Team FX3Ie} grading criteria for ICANS

MNeurotoxicity Domain Grade 1 Grade 2 Grade 3 Grade 4
ICE score® 7-9 36 0-2 0 (patient is unarousable and unable to perform
ICE)
Depressed level of Awake ns Awakens to Awakens only to tactile simulus Patient is urarousable or requires vigorous or
COMSCoUs ness' spontaneously voice repettve tactile stimuli to amuse, Stupor or
oma
Serure N/A MN/A Any dinical seizure focal or peneral- Life-threatening prolonged seizure (=5 min}; or
ized that resolves rapidly or Repettive chnical or electrical se zures without
nonconvulsive seizures on EEG that return to baseline in between
resolve with interventon
Motor findings'’ N/A MN/A MN/A Deep focal motor weakness such as hemiparesis
OF paraparesis
Elevated ICP cerebral MN/A MN/A Focal(local edema on neuroimaging’ Dif fuse cerebral edema on neuroimaging ; Decer-
edema

ebrate or decorticate posturing ; or Cranial nerve
V1 palsy; or Papilledema; or Cushing's triad

ICE 0 may be classified as grade 3 ICANS if patient is awake with global aphasia

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



@AR-Team PEVEX

Hypotension 80/40

ICANS grade 3

Question 3

H
A

B
C
D

ow would you manage the patient at this time?

. Symptomatic measures + infuse IV tocilizumab

. Symptomatic measures + infuse IV tocilizumab + dexamethasone 10 mg x 4/die x 3 days
. Symptomatic measures + dexamethasone 10 mg x 4/die x 3 days

. Transfer to ICU



@AR-Team PEVEX

Hypotension 80/40

ICANS grade 3

C
H
A

B
C
D

orrect answers to question 3: Cand D

ow would you manage the patient at this time?

. Symptomatic measures + infuse IV tocilizumab

. Symptomatic measures + infuse IV tocilizumab + dexamethasone 10 mg x 4/die x 3 days
. Symptomatic measures + dexamethasone 10 mg x 4/die x 3 days

. Transfer to ICU



ldeomotor impairment + dysgraphia

ICANS grade 3

ICANS grade 3 (according to ASTCT grading)
Starting dexamethasone 10 mg x 4

Transfer to ICU




Worsening of symptoms ...

Unarousable coma




@AR-Team FX3Ie} grading criteria for ICANS

MNeurotoxicity Domain Grade 1 Grade 2 Grade 3 Grade 4
ICE score® 7-9 36 0-2 0 (patient is unarousable and unable to perform
ICE)
Depressed level of Awake ns Awakens to Awakens only to tactile simulus Patient is urarousable or requires vigorous or
COMSCoUs ness' spontaneously voice repettve tactile stimuli to amuse, Stupor or
oma
Serure N/A MN/A Any dinical seizure focal or peneral- Life-threatening prolonged seizure (=5 min}; or
ized that resolves rapidly or Repettive chnical or electrical se zures without
nonconvulsive seizures on EEG that return to baseline in between
resolve with interventon
Motor findings'’ N/A MN/A MN/A Deep focal motor weakness such as hemiparesis
OF paraparesis
Elevated ICP cerebral MN/A MN/A Focal(local edema on neuroimaging’ Dif fuse cerebral edema on neuroimaging ; Decer-
edema

ebrate or decorticate posturing ; or Cranial nerve
V1 palsy; or Papilledema; or Cushing's triad

ICE 0 may be classified as grade 3 ICANS if patient is awake with global aphasia

Lee DW, et al. Biol Blood Marrow Transplant 2019; 25: 625



Unarousable coma

ICANS grade 4 (according to ASTCT grading)

[ Starting methylprednisolone 1 g/die }




@AR-Team H&NNERIe

Patient ICE Trend

Levetiracetam

! L s

[y
o

9

8

7

6 .

c Dexamethasone 10 mg x 4/die

4

3 l Methylprednisglone 1 g/die

2

1 1 1
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Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
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N
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0 o o 0 0 o o 0 o o o 0 o o 0
o° <3\°J\q’ 6\6\‘), Q° QP co\°3\q’ fo\@\% N\ /\\6\‘], /\\b\(b q,\b\q, QJ\b\Q/ o Q»\GD\(L Cb\ca\% '\Q\b

Ideomotor impairment and dysgraphia (ICANS 1) - levetiracetam

Open eye to pression - GCS9 (ICANS 3) - dexamethasone 10 mg x 4

A 4

Unarousable coma (ICANS 4)-> methylprednisolone 1 g/die for 2 days and then tapered




@AR-Team H&NNERIe

Mon BE imags

&

Y

Mon BE imags

Mon BE image

Mon BE image

04/03/2020
PD after R-DHAP
DS: 5

10/04/2020

After mediastinum RT 30Gy
DS: 5

Stable disease

25/05/2020

One month after CAR-T
DS: 4

Partial response

28/04/20 > CAR-T cell

10/10/2020

6 months after CAR-T
DS: 2

Complete response




