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Efficacy: Where We Are Now (2L)?

EFS: Axicel vs SOC (ZUMA-7) EFS: Lisocel vs SOC (TRANSFORM)

B Event-free Survival 100 - + Lensored
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g{}-. Survival (95% CI)  Ratio (95% Cl) lfun::’al E:t:rmat:f (95% Cl, 0.243—0.522)
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No. ot Rick 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Axi-cel 180 165 111 98 97 92 89 87 81 79 77 75 75 71 71 69 66 65 62 53 Sl 44 31 28 21 7 7 3 0 Time from randomization. months
Standard care 179 92 61 47 43 35 33 32 31 31 31 31 31 30 30 30 30 29 29 25 23 18 10 10 & 4 4 0O ’

Response n (%) Axicel (n=180) SoC (n=179) P _
Response n (%) Lisocel (n=92) SoC (n=92) p
ORR 150 (83) 90 (50) <0.0001
ORR 80 (87) 45 (49) <0.0001
CR 117 (65) 58 (32)
CR 68 (74) 40 (43)
Survival, mo HR .
Survival, mo HR
Median PFS 14.7 3.7 0.49
Median PFS NR 6.2 mo 0.4
Median OS NR 31.1 0.73 _
Median OS NR 29.9 mo 0.72

Westin JR et al, New Eng J Med 2023; Locke FL et al, New Engl J Med 2022; Abramson JS et al, Blood 2023.; Kamdar M et al, EHA 2024
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E : Where We Are N 3L)7?
| I|Cacy. ere vve Are Now i
C Probability (95% Cl) of OS at 2 years, 50.5% (44.1-56.5)
Median (95% ClI) follow-up, 29.3 months (26.2-30.4)
100 - C 100 4w + Censored
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Median OS (95% CI), months 0 3 6 J 1215 18 21 24 27 30 33 3% 39 42 45 48 51 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
25.8 (12.8-NE) Time from infusion (months) Months
0 - T T T T T T T T T T T T T T T T T T Number at risk Number at risk
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 (number censored)
Months All patients 115(0) 93(2) 68(3) 59(5) 51(6) 47(7) 46(7) 43(8) 41(8) 38(11) 35(11) 34(12) 31(14) 19(26) 10(35) 4(41) 1(44) 0(45) ig 15316 1:’65 "3248 12250 11166 11122 1100‘7 ":5 868 652 447 430 330 202 177 12 8 3 0
No. at risk 101 93 74 61 54 53 51 50 50 47 47 46 44 42 41 41 14 1 Nonresponder 70 42 28 17 14 12 11 11 9 5 4 3 2 1 1 1 0
(censored) (0) (0) (0) (0} (0) (0) (O} (0) (O} (O} (0O} (O} (O) (1) (2} (2} (28) (41) Total 257 223 190 162 146 136 130 124 103 72 55 46 35 23 18 13 8 3 0
Axicel (101) Tisacel (115) Lisocel (257)
Median follow-up, mo 63.1 (58.9-68.4) 40.3 (37.8-43.8) 19.9 (0.2-55.6)
ORR (CR), % 83 (58) 53 (39) 73 (53)
Median DoCR, mo (range) 62.2 (12.9, NE) NR 26.1 (23.1, NR)
Median PFS, mo (range) 5.9 (3.3-15) 2.9 (2.3-5.2) 6.8 (3.3-12.7)
Median EFS, mo (range) 5.7 (3.1 13.9) 11.1 (6.6-23.9) NA

Abramson JS, et al. Blood. 2024; Abramson JS, et al. Blood. 2019; Neelapu SS, et al. Blood 2023; Locke FL, et al. Lancet Oncol. 2019; Neelapu SS, et al. N Engl J Med. 2017; Schuster SJ Lancet 2021; Schuster SJ, e al. N Engl J Med.
2019; Schuster SJ, et al. N Eng J Med 2017
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What Clinical Factors Influence Effectivhess?

Tumor burden and M-MDSC

ﬂFUNDAZIUNE

[TALIANA
LINFOMI
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B P=.14
Age 265 vs <65 Years -~ - (a i 0 100 A |
Pulmonary comorbidities || Yes vs No || M ) - || - é
Renal comorbidities " |l Yes vs No — : * i | * : — : & 10 -
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Jain MD et al, Blood 2021; Landsburg DJ. et al, ASH 2022; Bethge W, et al. Blood 2022; Gentilini M et al, SIE 2024 (not published)
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How to Improve CAR T-cell Efficacy?

a) Choose the Right BT without delay CAR T-cell infusion

100

=0
o

=== Mo bridging
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=

—— No response
70
— Response

Probability of survival
LN
=

e
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Days

1.00 ~ SD/PD

— CR/PR
0.75 -

0.90 -

0.25 -

Proportion alive and without
progression

000 1 P=.001

O 3 6 9 12 15 18 21 24
Time since infusion (months)

Number at risk
SD/PD 115 58 38 28
CR/PR 104 74 62 39 24 14

19 13 9 2 1
10 3 1

Morimoto S et al, Br J Hematol 2024; Bethge W, et al. Blood 2022; Roddie C et al, Blood Adv 2023
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Delayed

Adjusted HR 3.13 (95% CI 1.63-6)
P =0.001

I I I
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What Biological Factors Influence Effectivhess?

CD27*CD28* T stem like memory cells in the apheresis are associated

with CART cell product fitness Previous cycles of chemotherapy impairs immune cell phenotypes and fithess

Progression-Free Survival
100 -

X Optimal cutpoint: 0.1034% T-cell phenotype T-cell proliferation
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Less differentiated T cell phenotypes (Ty, Tscy @and Tqyy) In the apheresis is associated with CAR T-
cell product fitness that correlates with CAR T-cells peak expansion in the PB which is associated
with durable responses

Neelapu SS, et al. Blood 2023, Locke et al. Blood 2020; Das et al, Canc Disc 2019
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Progression-free Survival

b) Improve T-cell fithness in the apheresis product:

Group n

1 00- No bendamustine 355
: == Bendamustine <Sm 42

0.75

050{ -}----*

0.25;

How to Improve CAR T-cell Efficacy?

Median (CI95%)

6.21m (4.17 - 11.27)
1.26m (1.02 - 2.76)

HR (CI95%) p.value
Ref. -

2.46 (1.73 - 3.49) <0.01
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avoid some CHT + previous tx wash-out

Table 4. Washout period before leukapheresis

Type of therapy

EBMT/EHA recommendations

Comments

Allo-HCT

DLI

High-dose chemotherapy

Intrathecal therapy

Short-acting cytotoxic/anti-proliferative drugs
Systemic corticosteroids

Patients should be off immunosuppression
and GvHD free

At least 4 weeks

3-4 weeks

1 week

3 days

Minimum of 3 days but ideally 7 days

A minimum of 1 month is recommended with the requirement
to be GvHD free and off immunosuppression

6-8 weeks may be safer to rule out any GvHD

Recovery from cytopenias is required

Recovery from cytopenias is required
ALC >0.2 x 10%/I is recommended

Adapted from Kansagra et al.””

ALC, absolute lymphocyte count; allo-SCT, allogeneic stem cell transplantation; DLI, donor lymphocyte infusion; EBMT, European Society for Blood and Marrow Transplantation;
EHA, European Haematology Association; GvHD, graft-versus-host disease.

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Time (months)

N. at nsk

-4 13 7 5§ § 65 65 3
355 216 168 137 114 88 80 7

2
55

lacoboni G et al, JCO 2024; Hayden PJ et al, Annals Oncol 2022
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How to Improve CAR T-cell Efficacy?

b) Improve T-cell fitness in the apheresis product: CAR T-cell in 18t line

n in ZUMA-12 vs. ZUMA-1

zuva- - LZUMA-23: Axi-cel vs SOC for Newly Diagnosed High-Risk LBCL .

15,000+
Axicabtagene Ciloleucel 10,000- "
ioh-Ri infusion ® J
: High-Risk LBCL : 1L high-risk LBCL Prophylactic corticosteroids (optional) d g 00 e
* High-grade B cell ymphoma, with (IP1 4 or 5) g & 1500
and BCL2 and/or BCL6 translocatic < ¥
* LBCL with IPI score > 3 any time be Lymphodepleting chemotherapy First disease assessmenl Ei = 1000-
enrollment — %
Bridging Therapy* x
S °  s00-
" i
. I
Systemic Therapy : ZUMA-12  ZUMA-1
2 Cycles of an anti-CD20 mAb + Follow-up Period (N=40) Cohort1
anthracycline-containing regimen (posk-imatmont wscosmonis (N=77)
y greg and bong-term follow-up)
Enroliment/
Dynamic Risk Assessment Randomization 1:1
* Positive interim PET (DS 4 or 5 : -
CoTENE HEEH ( or5) ) siandard of Care Arm First disease assessment
Continue with 1L standard of care R-chemotherapy®
. R-CHOP
Additional Key Inclusion Crite * DA-EFOCH-R
* Age > 18 years
¢ BHOE =1 Primary Endpoint Key Secondary Endpoints Secondary Endpoints
» Event-free Survival » Progression-free Survival + Complete remission rate
« Overall Survival » Patient-reported outcomes/Quality of life
» Safety
. " . . o= . " . | | |
a) Bridging therapy with R-CHOP or DA-EPOCH-R will be administered during the cell manufacturing period. 0 22 24
https://clinicakirials. gov/ct2/show/NCT05605599.
No. at Risk

37 3 31 28 25 19 17 14 10 8 2 2 2

Neelapu SS et al, Nat Med 2022
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How to Improve CAR T-cell Efficacy?

b) Improve T-cell fitness in the apheresis product: fast manufacturing and T cell selection

Traditional
.y . Apheresis Transduction In vitro expansion
Traditional manufacturing P P /\ »
* Time and resource intense @@ 2a / P v :

manufacturing
CTLO19

 Results in effector

differentiation

16.9 6

e T
......
2

Adoptive
transfer

Apheresis Transduction J(K
T_ChargeTM P p y

YTB323

 Requires less reagent
* Preserves stem cell

memory T cells

Rapcabtagene autoleucel

= Novel platforms such as T-Charge ™ use an expansionless and therefore rapid manufacturing process and can
preserve stemness in the CAR T-cell product

= Greater T-cell stemness results in a product with greater proliferative potential, fewer exhausted
T cells, higher potency, and greater persistence’

Barba P et al, ASH 2022
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How to Improve CAR T-cell Efficacy?
b) Improve T-cell fitness in the apheresis product: allo CART
Umbilical cord i
gy - 4@% * 7
g aB T cell CARap T cell
CAR gene
i insertion Gene editing
A o & E |
_l H JU || || v6 T cell > > CARYS T cell > ﬁ — | | N | | ri
Healthy donor PBMCs 'Off-the-shelf’ Storage Treatment
. _ CAR Cell of multiple
Indu::Ld pluripotent KT cell CAR INKT cell Product patients
stem cells (iIPSC) ——, | \
from somatic cells - \':
NK cell
CAR NK cell
Pro: Cons:
- Off the shelf (reduced brain to vein) - Risk of CAR+ lymphocyte engraftment failure (host versus graft)
_ Multiple Infusion - Risk of GVHD (TCR knock-out/NK cells)
- Accessibility - Similar efficacy but higher infection rate in coparison to auto CART
- Source: healthy donor = increase the T-cell fitness - More effective approaches are needed to prevent immune reactions and thus allow for more

consistent in vivo expansion and greater persistence of allo-CARTSs

Barba P et al, ASH 2022
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CAR T-cell Efficacy is Compromised by Mechanism of Resistance

AR T cell dysfunction i o insi ‘ e :
C cell dysfunctio e reduced proliferation Intrinsic tumor resistance e immune evasion

e reduced cytotoxic capacity e fratricidal killing
e reduced persistence |°°‘9°""9"" gace e increased tumor resistance

| anti-CD19 senescent | ), \
reduced expression or complete loss of the Ag on the cell surface

CART cell (CD28-)
anti-CD19 CD19+
CART cell
(trogocytosis)
CD19

tumor genetic
alterations

—

o’

anti-CD19 exhausted
CARTcell (IRs+) |

anti-CD19 )I v
CART cell i

(e 4
iy
ol
A5
,-t.f’.‘vy
P
] =

MDSCs
and TAMs

=t
a o

~

l\/ v 02 + ¥ NUTRIENTS }

*

Decreased .
transendothelial |
migration x f
g = | T reg cells
® i b — .c,. e limited tumor infiltration
. IL-10, TGFB Functionally e reduced proliferation
. . | Impaired CAR T-cell ‘"h'b"ed ki « reduced cytotoxic capacity
Tumor microenvironment proliferation 4 P ;

Legato L et al, meth and Prot 2025; Lin H et al, Biomedicine and Pharmacotherapy 2024
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How to overcome Antigen Escape?

Dual Antigen Targeting

TandemCAR: Zamtocel (CD19/CD20)

’\Q / aCD20
binders
B. Bispecific/Multi-specific CAR-T cell therapy I\
o | -
/ Al
J i - 4 ’ Transmembrane
‘, L ; 4 . 4 \ B Yex- b & ’ domain
5 ©® ® &
: ! . 2 | . . ' Co-stimulatory
B & Y . . - N . domain
| | Signalin
Cocktail CAR-T Bispecific CAR-T | Divalent ring CAR-T Divalent tandem CAR{T Co-conducted CAR-T dc? maain ’

CD19/CD20 or CD19/CD79b

Legato L et al, Meth and Prot 2025; Lin H et al, Biomedicine and Pharmacotherapy 2024
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DALY Il US TRIAL: Zamto-cell in RR DLBCL

Open label, single arm, Phase Il study to determine the efficacy, safety, and PK (persistence) of zamtocabtagene autoleucel
in adults with R/R DLBCL after receiving at least two lines of therapy

09 pts recelved zamtocel
No pts received any bridging therapy
Zamtocabtagene autoleucel ORR (n=59) by IRC: 72.9% (95% ClI, 59.7-83.6),
Leukapheresis Fresh Cell Infusion CRR of 49.2% (9% C1,35.9-62.5).
screening ‘ Lymphodepletion 12 month-PFS: 42% (95%CI, 28-56),

+ 12 month-0OS: 72% (95%CI, 57-83).
* Median DOR: 11.4 months.

D-45 D-14 D-5/-4/-3 DO TEAEs were mostly of grade 1-2, the majority of grade > 3
—_— were hematological.
Zamtocabtagene autoleucel manufacturing CRS any grade: 46 4% (a” ar 1_2)
14-day Vein to Vein ICANS any grade: 17.4% (grade 1-2 13.1%, gr 3: 4.3%).
CliniIMACS Prodigy® (Miltenyi Biotec), a closed, automated system with aaesi(elesi[siiziNolole (s [o]a R IgsR= V| Elo) (SRR B2 N i

day vein-to-vein time and administered as a fresh formulation CD19-negative relapse 2 pts
CDZ20-negative relapses 3 pts

Shah NN, Oral Abs ASH2024
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CAR T-cell Efficacy is Compromised by Mechanism of Resistance

CAR T cell dysfunction i o i insi i (. :
y e reduced proliferation Intrinsic tumor resistance e immune evasion
e reduced cytotoxic capacity e fratricidal killing
ey  reduced persistence CHIS Mg Secape e increased tumor resistance
J/

o’

\
CART cell (CD28-) reduced expression or complete loss of the Ag on the cell surface

19

. anti-CD19 ~ TS
= 2 , CART cell R
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CARTcell (IRs+) | .
| L= (trogocytosis)

{5 ey b

14 i i

Aoty o < }1
& CD19 o515
.‘: :{i
'1? «:'{;‘\‘\\\.
" b ’,A tumor genetic

iy alterations

anti-CD19 )I v
CART cell i

(e 4
1Yy y
Yl ng
'
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Sei
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~

l\/ v 02 + ¥ NUTRIENTS }
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transendothelial |
migration x f
~5 = | Treg cells
& b . .c. e |imited tumor infiltration

e p——— N Functionally i i
. . @ %ammm“ IL-10, rsra mbn Y . reguceg proln{ergtlon .
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Legato L et al, meth and Prot 2025; Lin H et al, Biomedicine and Pharmacotherapy 2024
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How to overcome adverse TME?

Combination: CAR T-cells + X

CAR T + CPI CAR T + BTKi CAR T + BsAbs
NCT Number Intervention Disease NCT03331198 Lisocabtagene maraleucel + Ibrutinib or Venetoclax R/RCLL/SLL NCTO06464185 CD19 CAR-T + Glofitamab R/R B-NHL
NCT05310591 CD19 CAR-T + Nivolumab B-ALL NCT03960840 Rapcabtagene autoleucel + Ibrutinib R/R CLL/SLL NCT06567366  CAR-T + Glofitamab R/RLBCL
NCT05385263 CD19 CAR-T + Nivolumab DLBCL NCT06482684 Brexucabtagene autoleucel + Ibrutinib MCL NCT04703686 (Post CD19 CAR-T) Ob%nutuzumab + Gloﬁtmab R/R B-NHL
NCT04205409 (Post CAR-T) Nivolumab R/R B-NHL, R/R MM NCTO04234061 Tisagenlecleucel + Ibrutinib R/RMCL Eg:g:ggii:z Ei:ﬂ DB CARTD) f)b_mut.uzmab u Glofltam‘ab RRMEL
- — - - post CD19 CAR-T): Obinutuzumab + Glofitamab R/R DLBCL
NCT05352828 CD30 CAR-T + Nivolumab R/R cHL NCT05672173 Lisocabtagene maraleucel + Ibrutinib + Nivolumab Richter’s Syndrome NCT06071871  (Post CAR-T): Obinutuzumab + Glofitamab + Polatuzumab vedotin R/R LBCL
NCT04134325 CD30 CAR-T + Nivolumab OR Pembrolizumab R/R cHL Eﬁgﬁiﬁgﬁ;ﬂ CD19 CAR-T + Ibrutinib R/R B-NHL NCT06015880 (Post CAR-T): Mosunetuzumab + Polatuzumab vedotin + Lenalidomide R/R B-NHL
NCT06767956 (Post CD19 CAR-T) Nivolumab + Golcadomide, R/R B-NHL NCT05200782 CART + Zanubratinib R/R BNFL igg:zi:; g’z:j‘iiiij;ﬁ:“f*:;‘;ﬁxif;zumab + Glofitamab 11:; E ;?:I;L
NCT06523621 (Post idecabtagene Vicleucel) Nivolumab R/RMM NCT05873712 Lisocabtagene maraleucel + Zanubrutinib Richter’s Syndrome CD19 CAR-T + Mosunetuzumab or Polatuzumab vedotin or
NCT05934448  CAR-T + Pembrolizumab R/R PMBCL NCT06646666  CAR-T + ATRA + Zanubrutinib £ radiotherapy & PD-1 inhibitor R/R B-NHL NETO05633615 Mosunetuzumab + Polatuzumab vedotin R/R B-NHL
NCT06242834 (Post CAR-T/ASCT) Pembrolizumab + Tazemetostat R/RB-NHL NCT06695013 Zanubrutinib + radiotherapy + CAR-T + Zanubrutinib and Tislelizumab R/R B-NHL
NCT05659628 CD19 CAR-T + Tislelizumab R/R DLBCL NCT05871684 CAR-T + Zanubrutinib + Tislelizumab R/R B-NHL
NCT06876688 Relmacabtagene autoleucel + Tislelizumab + BTKi R/R PCNSL NCT06167785 (Post CD19 CAR-T) Zanubrutinib + Tislelizumab R/R B-NHL
NCT04539444 CD19/22 CAR-T + Tislelizumab R/R B-NHL NCT05020392 CD19 CAR-T + Zanubrutinib /Ibrutinib / Orelabrutinib R/R B-NHL
(Uknown status) NCT05495464 Acalabrutinib + Rituximab + Brexucabtagene autoleucel MCL
NCT00586391 CD19 CAR-T + Ipilimumab R/RB-NHL R/R ALL, R/R CLL NCT05256641 CD19 CAR-T + Acalabrutinib R/R B-NHL C A R T + T a Z e m e.t O S.t a .t
NCT04257578 Axicabtagene ciloleucel + Acalabrutinib R/R B-NHL
NCT04484012 CD19 CAR-T + Acalabrutinib R/R MCL
C A R T | M I D NCT05990465  CDI19 CAR-T + Pirtobrutinib R/R B-NHL NCT05934838 AR + Tazemetostat R/R B-NAL
+ S NCT06553872 Brexucabtagene autoleucel + Pirtobrutinib R/RMCL
NCT06553872 CD19 CAR-T Brexucabtagene autoleucel + Pirtobrutinib MZL
NCT06209619 CD19 CAR-T + Golcadomide + Rituximab R/R B-NHL
NCT06271057 CD19 CAR-T + Golcadomide R/RLBCL




IMMUNOTERAPIA E FARMACI BIOLOGICI NEL TRATTAMENTO DEI LINFOMI E LLC: ATTUALITA E FUTURO

How to overcome adverse TME?

IV Generation CAR T-cells

B Antigen presentation
by MHC SurfacoAantlgen

TUMOR CELL ﬂ _ _
») 'i hi mg,gg?:g - * Release of active molecules like
omain FRORe : . .
' JL CO cytokines or checkpoint blocking
"¢ [ stimulating o .
- é N ol minibodies
o « (Qvercome immunosuppressive TME
cD3L « 1CD28 or CD28 « S??BBBOI’ ;.4,} \ . . .
bl i < S N * Improve invivo persistance
: coag Mo coag \I
) CD3L Transgene |
Endogenous or & ( /\y J\y J
transgenic TCR
1st generation 2nd generation 3rd generation 4th generation
(dual signaling) (multiple signaling) (TRUCK)

v
CAR
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1 | Toxi3city: Where We Are Now?

week month months year
» Occurance*s?

E ]
-

UV n

i T Neurological

T < events'

o ‘

i - | |

v

Infections®* ___Very common¢
> 1/10

Hypogammaglobulinaemia’

Long term
AEs

Common®

Delayed neurological & psychological events® > 1/100 to <1/10

R3D oo

L

b Unspecied pathozen, virdh, bacterial and frumal Infection; ¢ Unspecified pathogen infectians,

viral infections, and bacterial ections are very comenen: fungal tnfections are common: d l.Locke FL, et 3. New Eng J Med 2022 2.Baird JH, et al. Blood Adv 2021 3.Cappell KN, et 2l J Clin Oncol 202; 4. Cordewo A, et al.
: - — s ety st . i —— T Biol Blood Nammow Trarsplant 2020; 5. Barone A, et dl. Br J Haematol 2024; 6. The EBMT/EMA CART-coll Mandbock 2022 7. Jan T, ¢
Delirtum and Insommnia were very common, anxiety and affecuve disorder were common, ¢ The . ) )

verall NRM paint estimate across ol CAR T studies s 6.8%, with & 1% for LBCL al. Blood 2023; E Aoocabtagene chioleuce! Smp 2024; 9.Levine BL, ot al. Nat Med 2024; 10. Cordas Dos Santos DWW, et al. Nat Med 2024

Rare
> 1/100 to < 1/100
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Toxicity: Where We Are Now?
CRS ICANS

ZUMA-7 TRANSFORM ZUMA-7 TRANSFORM
100 60 70 14
90 50 60 12
80 49
70 40 i 50 10
60 40 8
50 30 39
40 30 6
30 20 20 4
20
10 , 10 10 5
ZUMAT TRANSFORM ZUMA 7 TRANFORM
®Any grade M Grade1/2 M Grade >3 B Any grade M Grade 1/2 ®mGrade> 3 B Any grade B Grade 1/2 M Grade>3 B Any Grade M Grade 1/2 ™ Grade>3
A) ZUMA-1 (B) JULIET (C) TRANSCEND A) ZUMA-1 (B) JULIET C) TRANSCEND
100 w 100 - 100 - 50 - 50 - 50 -
UPenn mLee it
o 801 2 80 - " 80 2 404 34 - " 40 4 2 40 A
£ 60- £ 601 % 60- s 304 @ 30+ ¥ 30+
S o 36 40 o 40 c = e 20
% 404 £ 40+ < 401 o 20 - = 20 - E 20 4
o a 14 Q o o g a 9
20 - 20 - 9 8 8 20 - 10 - 10 - 7 10 -
6 4 1 0 0 1 1 0 3 0 - - -4 0 1 0
0 - 0 - - O 0 N 0- 0
Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade
172 3 4 5 172 3 4 5 172 3 4 5 1/2 3 4 5 172 3 4 5 1/2 S 4 5

Locke FL et al, New Eng J Med 2022; Kamdar M et al, Lancet 2022; Westin J.R. et al, AJH 2021
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MEASIX, F-EASIX, FC-EASIX to Predict Severe CRS and ICANS

At Lymphodepletion

GR 2-4 ICANS

Cumulative incidence

100% -

809% ~

60% -

40% ~

20%

Time (days)

Risk strata

High risk: high (>1583 ng/mL) ferritin, HR=3.6, p<0.001
Intermediate risk 1: low ferritin, high (>2.1) EASIX; HR=2.0, p=0.04
Intermediate risk 2: low ferritin, low EASIX, and high (>21) CRP; HR=2.2, p=0.06

Low risk: low ferritin, low EASIX, and low CRP; reference

100 A
%- J | Gr 2-4 CRS
S 0. AUC: 77.3% 100%-
=
£ AUC: 82.1%
'E-; 80%- 4%
£ 40- I AUC: 80.4% ——
E 60%-
207 EASIX vs. SEASIX: 0.043 5 49%
EASIX vs. mEASIX: 0.064 g —
0 - SEASIX vs. mEASIX: 0.144 3 0%
1 | 1
100 50 0 23%
Specificity (%) 20%
00/0 1 I 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27 30
: At Day +1 F At Day +3 Time (days)
100 - 100 - Risk strata
— High Risk: high EASIX (>=4.6); HR=4.8, p<0.001
80 - 80 - Intermediate risk: low EASIX and high ferritin (>321 ng/mL); HR=2.3, p=0.04
Low risk: low EASIX and low ferritin; reference
< 60- AUC: 61.2% < 60+ AUC: 68.0%
= AUC: 65.8% = AUC: 68.4%
5 40 - £ 40-
“ AUC: 67.0% @ AUC: 73.0%
20 1 EASIX vs. SEASIX: 0.256 20 EASIX vs. SEASIX: 0.723
EASIX vs. mEASIX: 0.110 EASIX vs. mEASIX: 0.522
0 - sEASIX vs. mEASIX: 0.323 0 - sEASIX vs. mEASIX: 0.472
1 (I)O 5I0 (I) 1(I)0 5I0 (I)
Specificity (%) Specificity (%)
— EASIX —s-EASIX —m-EASIX

Pennisi M et al, Blood Adv 2020; Strati P et al, Blood Adv 2021
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How to Reduce the Incidence of CRS and ICANS gr > 3
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Grade 1 Grade 2 Grade 3 Grade 4 Any CRS CRSgr>3 ICANS gr > 3
Temperature =38°C Temperature =38°C Tempermture =38°C Temperature =38°C Odds Ratio Odds Ratio Odds Ratio
and and and and 0
no hypotension hypotension not requiring vasopressors hypotension requiring vasopressor hypotension reguiring multiple MH’ Random’ 95% CI MH’ Random, 95% CI MH, Random, 95% ClI

and and/or and'or vasopressors (excluding vasopressin) : )

no hypoxia hypoxia requiring low-flow nasal hypoxia requiring high-flow nasal and'or _._ .
cannula at <6 Vmin or blow-by cannula =6 I/min, facemask, hypoxia requiring positive pressure (e.g. ’

nonrebreather mask, or Venturi mask | | CPAP, BIPAP, intubation and mechanical - -

- - vant-ulatmnl _._ * -
Alert your local ICU e B+ -
I — — — : "
After blood cultures and other infection tests, start preemptive broad-spectrum antibiotics and symptomatic measures (antipyretics, fluids, etc.) . - —i
—Hl— —— ——

- hd

Tocilizumab i.v. 8 mg'kg (max = B0O mg)"* to be done in the hematology unit before transfer to ICU : :

— ; 2

i - -
i | | | | [ | | I ] | | | |
deterioration :
Dexamethasone i.v. 01 051 2 10 01 0.1 1 10 100 0.1 051 2 10
24 hours 10 mg/6 h for 1-3 days Favors axi-cel Favors tisa-cel Favors axi-cel Favors tisa-cel Favors axi-cel Favors tisa-cel

Dexamethasonsa i.v. 20 mg/6é h

for 3 days, progressive taperng
within 3-7 days

If deterioration

Max 2 toci

A) IPTW

CRS ICANS
= . Grade 1+, p=0.011 Grade 1+, p=0.041
Repeat tocilizumab i.v. 8 mg/kg (max = 800 mg)*¢ Grade 2+, p=0.008 Grade 2+, p=0.12
4 absencootimprovement, peisienceof sympioms | Grade 1,020 et pas
1001 1001
88% (88)
Consider tocilizumab i.v. ® [Dexamethasone i.v. 10 mg/'é h ¢ Dexamethasone i.v. 20 mg/'é h @ Switch to methylprdnisolone |.v. ; £ 3
8 mg/kg (max = 800 mg)® for 1-3 days. for 1-3 days :ﬁ?ﬁﬂ:?gﬂfﬁﬂﬁﬂmﬁ, 2/day £ 801 . ég% EE} 80,
60 mg x 2/day for 2 days 2 68% (37)
® Con e.lidar ra-paatifbg tuu:ilizumap L 3.1% (2)
mﬂlﬂ:n‘;”l&d;ﬂsmmldamhnm& [ 80 42% (42) 601 55% (55]
E 21% (12) 5.2% (5)
A 4 Q o
- 40| 35% (19) [14% (1
£ 5.7% (3)
0,
Earl fd th duced th 20 43% @24 g3 20f 1SR EHEE
arly use of dexamethasone reduced the 9% (5)
7.7% (@) 13%(13)
onset of ICANS. of "~ ] |
5 5, 5, -
< & & P
N4 v N4 W

Gagelmann et al, Transplantation and Cellular Therapy, 2024; Portuguese et al, Haematologica 2024; Hayden PJ et al, Annals Oncol 2022
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Early infections
(<30 days)

30-90 days

Late infections
(>90 days)

Anti-CD19
CAR-T cells

ICART, B-Cell Aplasia, Hypogammaglobulinemia, Infections and NRM

- Bacteremias

* Pneumonias
and RTI

« GI/UTI

respiratory
viruses

viral
reactivations
COVID-19

* Candidemia
* Mold IFls
« PJP

iI:[]NDAZI()NE

1.1

Lymphodepletion

Prolonged neutropenia and T-cell lymphopenia

e Persistent CD19+ B-cgll apl'asia,
‘ . hypegammaglobulmemla
crior_lines of therapy and hypogammaglobulinemia
Prior history of infections, poor baseline PS I
Primary disease relapse / progression

Host
related

CART
related,

Potential risk
factors

a.Including: underlying malignancies (B-ALL and MM > LNH); CAR-HEMATOTOX>2; older age. b.Including corticosteroid use. c. Including prior history of transplantation. IEC-HS: immune effector-cell
associated hemophagocytic lymphohistocytosis-like syndrome
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How to Reduce the Risk of ICAHT and Infections

Grade 1 Grade 2 Grade 3' Grade 4

ANC <500/uL ANC <500/uL ANC <100/er for 27 days ANC <100/pgrfor 214 days

for <7 days for 27 days ANC <500/uL for >14 days ANC never 2500/uL by day +30

!

In case of a high risk-profile for ICAHT (e.g. high CAR-
HEMATOTOX score and Table 2)*, consider early
(prophylactic) G-CSF administration (from day +2)

In case of persistent neutropenia,
initiate (therapeutic) G-CSF support

Consider anti-infective prophylaxis based

Tier 1 diagnostic work-up: lab chemistry, substrate deficiency, viral
) studies, rule out HLH '
In G-CSF refractory cases (no count recovery despite >5 days of
G-CSF support) and beyond day +14 after CAR-T infusion
=> Perform tier 2 diagnostic work-up

Supportive

Consider rescue with autologous or allogeneic hematopoietic
cell boost, if a cryopreserved graft available

Offer TPO agonists (e.g. romiplostim, eltrombopag),
especially in cases of associated thrombocytopenia

Etiology

Evaluation & Management
specific

In case of clinical deterioration Initiate donor search . Nicease re - = Tnaae :
or persistent neutropenia for allogeneic hematopoietic
despite therapeutic measures cell transplantation

Day 0 Day 30 Day 90 Day 180 Day 365

Ultima ratio:

allogeneic hematopoietic
cell transplantation

Medium and long term follow-up!

Rejeski K, et al. Blood. 2021; Rejeski K, et al. Blood. 2023 =
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Host Related Modulators Can Impact CAR T-cell Efficacy and Toxicity

FOCUS | ARTICLES

https://doi.org /10.1038/541591-022-01702-9

nature,, .
medicine

'} Check for updates

b NHL-ALL ¢
exposure to any antibiotic
=== Not exposed === Exposed

Gut microbiome correlates of response and
toxicity following anti-CD19 CAR T cell therapy : | N .

-
=

100 ~ 100 4

Melody Smith @234, Anqgi Dai"?%, Guido Ghilardi>*%¢, Kimberly V. Amelsberg>%, Sean M. Devlin’,
Raymone Pajarillo®®, John B. Slingerland’, Silvia Beghi®, Pamela S. Herrera'®, Paul Giardina’,
Annelie Clurman', Emmanuel Dwomoh', Gabriel Armijo', Antonio L. C. Gomes @', Eric R. Littmann'®,
Jonas Schluter ©", Emily Fontana®, Ying Taur @, Jae H. Park© %34, Maria Lia Palomba 235,
Elizabeth Halton®'¢, Josel Ruiz', Tania Jain ", Martina Pennisi’®, Aishat Olaide Afuye©, 0 6 12 18 24
Miguel-Angel Perales ©'2, Craig W. Freyer ©", Alfred Garfall®. Shannon Gier®. Sunita Nasta®2°, . .. Monthssince CAR Tcell infusion
Daniel Landsburg®?°, James Gerson>2°, Jakub ¢
Sergio Giralt'?, Saar l. Gill>®, Isabelle Riviere**
Michel Sadelain®#, Noelle Frey>®, Renier J. Br
Jonathan U. Peled @2, Andrea Facciabene 5%
and Marco Ruella 5620262724

Survival probability (%)
&
1 1
Survival probability (%)
&

| P=0.001

Study code: MICROCAR

o

NHL-ALL
exposure to P-I-M antibiotics
= Mot exposed = Exposed

75

0S

L

P <0.001

0 ] 12 18 24
Months since CAR T cell infusion

Role of the gut microbiome in the outcome of Diffuse Large
B-Cell Lymphoma patients treated with CAR-T cell therapy

Author (s): Prof. Pier Luigi Zinzani, Patrizia Brigidi, Silvia Turroni, Serafina

Guadaanuolo. Beatrice Casadei Francesca Bonifazi. Lisa Aranani

Percentage

100

90
80
70
60
50
40
30
20
10

o
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CRS ICANS
Y as - Mo
P=0.058 P=0.023
No P-I-M P-I-M No P-I-M P-I-M

antibiotic antibiotic

antibiotic  antibiotic
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Conclusions

In the near future:
| In the long-term future:
« Dual targeting

« Combinations: CPI/BTKI

« Early harvesting

 Advanced armored contruct
 Allo CART
 NK/Macrophages CART

* (Genome edited platforms

 Platform for rapid manufacturing

and In vivo expansion
* Low affinity CAR

 (Gut Micorbiome
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GRAZIE PER L'ATTENZIONE

UOC EMATOLOGIA
SSD LINFOMI E SDR LINFOPROLIFERATIVE CRONICHE
Prof. Pier Luigi Zinzan

UOC TERAPIE CELLULARI AVANZATE
Dott.ssa Francesca Bonifazi

CAR T- cell TEAM
UO Emolinfopatologia
UO Farmacia Clinica
Lab di Processazione Cellulare
UO Malattie Infettive
UO Med. Trasfusionale ed Aferesi
UO Medicina Nucleare
UO Neurologia
UO Neuroradiologia
UO Terapia Intensiva
UO Radioterapia
Tutto Il personale infermieristico del reparti DSV, BCM, |l e | Sezione
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