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Il sottoscritto Gianluca Ubezio, in qualita di Relatore
dichiara che

nell’esercizio della Sua funzione e per I'evento in oggetto, NON E in alcun modo
portatore di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti
negli ultimi due anni con soggetti portatori di interessi commerciali non sono tali da
permettere a tali soggetti di-influenzare le mie funzioni al fine di trarne vantaggio.
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SSERVATORIO
ERAPIE
VANZATE

SOMMINISTRAZIONE APPROVAZIONE
INDICAZIONE AIC* IN EUROPA | AIC*IN ITALIA

AZIENDA / ENTE

— S infoblastica —, glio 202
obecabtagene o ~._ exvivo acuta da precursori di  -gl0 2025
autoleucel -~ “lentivirus = -cellule B Td(ﬁ\@nte o farmaco orfano

Aucatzyl®

4 AlOverview

As of mid-2024, approximately 35,000 to over 40,000 patients worldwide have been

roughly 10,000 patients treated in 2024 alone. The EBMT registry surpassed 10,000

patients in Europe by September 2024, highlighting rapid adoption, though access
remains limited. - International Society for Cell & Gene T... +4

Aggiornamenti in medicina trasfusionale: dalla produzione alla terapia con emocomponenti

Bologna, 26 febbraio 2026



@

NOME

SSERVATORIO
ERAPIE
VANZATE

APPROVAZIONE
INDICAZIONE
INN* AZIENDA / ENTE E VETTORE EUROPEA AIC* IN EUROPA = AIC*IN ITALIA

leucemia linfoblastica

obecabtagene e €XVivO scta da precursori i  luglio 2025

AUCALE autoleucel -~ j Lentlwrus Imme ° %M%DNT X

H"’,"‘“’"

Total Treated: Estimates suggest between 34,000 and 35,480 patients received
commercial CAR-T, according to reports in early to mid-2024.

Regional Data: In Europe, registries have recorded over 10,000 patients. Specific
analyses showed 17-42% of eligible relapsed/refractory LBCL patients received
CAR-T in various EU countries between 2020-2022.

Access Limitations: Despite increasing numbers, only about 25% of patients with
multiple myeloma referred for CAR-T in some US centers received the treatment,
with manufacturing capacity and wait times cited as major constraints.

Future Projections: While ~10,000 were treated in 2024, the eligible population is
expected to rise to nearly 2 million by 2029. - International Society for Cell & Gene T... +4

mponenti
Bologna, 26 febbraio 2026




SINDROME DA RILASCIO CITOCHINICO (CRS)

Management of adults and children — — v p—
undergoing chimeric antigen receptor T-cell Temperaure 38" C Temperaure 235" ¢ Temperature 2 38°C Temperature 2 35°C
. < an an
thera py: best practlce recommendatlons Of No Hypotension Hypotension Not requiring Hypotension requiring vasopressor Hypotension requiring multiple
th E S - t f BI d d M and vasopressors And/or vasopressors (excluding
€ u ropea[‘ ocle y or 00d an : arrow No hypoxia . t‘_\r]dlor Hypoxia requirir_lg high-flow nasal vasopressin)

Transplantation (EBMT) and the Joint O s bty | | e eS| | Byt pnsee
Accreditation Committee of ISCT mask e ae, Sl Ve
and EBMT (JAC'E) Haematologica 2018 — — —

Volume 105(2):297-316 I | TR aIICT |

After blood cultures and other infection tests, s:rt preemptive broad-spectrum antibioﬁ; and symptomatic measures (antipy:tics, fluids...)
Corticosteroids are contraindicated in the absence of life-threatening complications

Fattori di rischio per lo sviluppo di CRS: N e | . |
* Llndeep|eZIOne Chem|0te I’aplca pre' TOCILIZUMAB IV 8 mg / kg (max = 800 mg)* to be done in the hematology unit before transfer to ICU

infusione (fludara),
* Entita della massa tumorale,
* Forte espansioen della popolazione CAR T,

If deterioration DEXAMETHASONE IV 10 mg/6h
pendant 1-3 days

DEXAMETHASONE IV 20mg/6h
If deterioration for 3 days, progressive tapering
within 3-7 days

- In the absence of improvement In the absence of improvement at H+8
post mfuspne, . - [ - I
* Target (anti-CD19 ve anti-BCMA; CD28 VS | “stoteraierensaiaingnons | | = ook TOGILAUMAB IV 8 mg/kg {Wiaxe 500 mel” ]
THl |

| If absence of improvement, persistence of symptoms

¥ ! 2 ? A

4-1BB)

Consider TOCILIZUMAB IV 8 . Repeat TOCILIZUMAB (maximum . Repeat TOCILIZUMAB (maximum e Repeat TOCILIZUMAB (maximum 2
mg / kg (max = 800 mg)* 2 additional doses) or switch to 2 additional doses) or switch to additional doses) or switch to
SILTUXIMAB IV 11mg/kg x 1/d SILTUXIMAB IV 11mg/kg x 1/d SILTUXIMAB IV 11mg/kg x 1/d
. Consider DEXAMETHASONE IV . Consider DEXAMETHASONE IV e METHYLPREDNISOLONE IV 1000mg/d for
CcD22 10mg/6h for 1-3 days. 20mg/6h for 1-3 days 3 days then 250mg x 2/d for 2 days,
~ 125mg x 2/d for 2 days, 60mg x 2/d for 2
coagulopatia days

CD19
citopenie

*In children less than 30 kg, TOCILIZUMARB is given at the dose of 12 mg/kg
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FISIOPATOLOGIA
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Rilascio IL-1, IL-1B e IL-6

Anakinra (IL-1)

Tocilizumab (IL-6)

CRS Siltuximab (IL-6)

Annu. Rev. Med. 2026. 77:219-37
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| fattori che condizionano il rischio di citopenia dopo il trattamento con CAR T cells
comprendono l'inflammazione e la disregolazione del sistema immunitario, oltre alla
riduzione della riserva midollare.

Quest’ultima e fortemente condizionata dal numero e dalla tipologia dei trattamenti
precedent, inclusi irradiazione e storia precedente di auto- ed allotrapianto.

IMMUNE EFFECTOR CELL—ASSOCIATED HEMATOTOXICITY (ICAHT)

Definizione:
Una o piu citopenie, a seguito di infusione di CAR T cell therapy. Si distingue tra forme
PRECOCI (meno di 30 giorni dal trattamento) o TARDIVE (piu di 30 giorni).

La forma precoce € poco distinguibile dalla normale citopenia indotta da chiernicterapia,
somministrata prima della infusione delle CAR T cells. Tipicamente si presenta come
peggioramento, dopo una iniziale ripresa dell’emopoiesi, post-CHT (andamento bifasico).

La forma tardiva, invece € piU facilmente caratterizzabile e si osserva in 1/3 dei pazienti
trattati con anti-CD19 CAR T cell therapy. La sua durata puo contrarsi per settimane o mesi e
comporta un peggioramento della qualita di vita (astenia) o un aumento di mortalita
(infezioni, rischio emorragico).
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Abs. Neutrophil Count/

CAR-HEMATOTOX: a model for CAR T-cell-related
hematologic toxicity in relapsed/refractory large
B-cell lymphoma

European validation United States
1 All patients Training cohort cohort validation cohort
] h isti =2 = =91 =1
Severe Thrombocytopenia PLT < 50x1073/mmL Characteristic (n = 258) (n = 58) (n ) (n = 109)
I Median age, y (range) 63 (19-83) 59.5 (19-74) 62 (27-83) 64 (19-79)
Severe Anemia Hb <8 g/dL Median no. of previous 3(2-11) 4 (2-9) 3(2-9) 3(2-11)
- lines of therapy (range)
. I Previous ASCT 69 (27) 22 (38) 27 (30) 20 (18)
Neutropenia ANC < 500/mmL
CAR product
Protracted X . 4-1BB (tisa-cel) 88 (34) 17 (29) 51 (56) 20 (18)
Neutropenia 27 glorm CD28z (axi-cel) 170 (66) 41 (71) 40 (44) 89 (82)
. . Disease entity
Prolonged Neutropenia > 21 giorni
- DLBCL 176 (68) 38 (65) 57 (63) 81 (74)
PMBCL 15 (6) 5(9) 6 (6) 44)
0 10 2 30 40 50 60 70 [80-.90 100 Transformed 67 (26) 15 (26) 28 31) 24 (22)
Percent of treated patients lymphoma?
Aggregate ANC over Time Aggregate Hemoglobin over Time Aggregate Platelet Count over Time
- 250 =
sy P BT i — Median PLT Count
3500+ n=149 n=149 - n =149
12+ 200 =
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5 3 14 =
? -8 i _/\/ Lj
2 = -
1500 z £ 1004
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Blood (2021); 138(24): 2499-513
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CAR-HEMATOTOX SCORE

Baseline Features 0 Point 1 Point 2 Points
Platelet Count > 175,000/ul 75,000 - 175,000/ul < 75,000/ul
Absolute Neutrophil Count (ANC) > 1200/l < 1200/ul -
Hemoglobin > 9.0 g/dl < 9.0 g/dl -
C-reactive protein (CRP) < 3.0 mg/d| > 3.0 mg/dl -
Ferritin < 650 ng/ml 650 — 2000 ng/ml > 2000 ng/ml
Low: 0-1 High: > 2

Sistema di predizione del rischio di emato-tossicita, pre-linfodeplezione.

5 parametri: i tre parametri ematologici (WBC, Hb e PLT), Prot C ., ferritina.

Non predittivo di CRS e ICANS

CAR-HEMATOTOX and CRS severity

007 o O == Phenotypes of neutropenia by
P = CAR-HEMATQTOX (training cohort)
5 75 ns. — Duration of neutropenia by CAR-HEMATOTOX 100
2 0 .
5 50 n-235 g ]Aflast{:t t
< ntermitten recovery
3 25 =) i 44% =1 Quick recovery

Low H—{ ";u',' 65%
o
’ Low High | . o 60
CAR-HEMATOTOX and ICANS severity : g_

= = o .oe |2
£ 551 — z ::I High4 = .o o e ., ~- - lI- ¢e : .- o A7
j = e & 20 35%
“E 50 n=235
8 T T T T T T T T T T T T T T T T T T T T T T T T T T 9%
< 25 0 10 20 30 40 50 60 0 T T

Low High
0 . : Days in neutropenia (D0-60)
Low High Blood (2021); 138(24): 2499-513
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CAR-HEMATOTOX SCORE

Baseline Features 0 Point 1 Point 2 Points
Platelet Count > 175,000/ul 75,000 - 175,000/ ul < 75,000/ul
Absolute Neutrophil Count (ANC) > 1200/l < 1200/ul -
Hemoglobin > 9.0 g/dl < 9.0 g/dl -
C-reactive protein (CRP) < 3.0 mg/d| > 3.0 mg/dl -
Ferritin < 650 ng/ml 650 — 2000 ng/ml > 2000 ng/ml
Low: 0-1 High: > 2

Sistema di predizione del rischio di emato-tossicita, pre-linfodeplezione.

5 parametri: i tre parametri ematologici (WBC, Hb e PLT), Prot C ., ferritina.
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Blood (2021); 138(24): 2499-513
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ANEMIA

IEC-associated Anemia by Depth (Top) and Duration (Bottom)

Immune Effector Cell-associated Anemia by Depth and Duration

Grade 1: Mild, N (%) Grade 2: Moderate, N (%) Grade 3: Severe, N (%)

Grade 4: Life-threatening, N (%)

Grade 5: Fatal, N (%)

Hemoglobin < LLN, Hemoglobin <10g/dL,28  Hemoglobin <8g/dL, 24 (48)  Transfusion dependency (>1 Death directly attributable
26 (52) (56) transfusion weekly), 13 (26) to anemia-related event,
48 (96)
Hemoglobin <10g/dL, Hemoglobin <8¢/dL, 17 (34)  Requiring no more than a single  Severe transfusion dependency Other, 2 (4)
22 (44) transfusion weekly, 11 (22) (approximately daily), 14 (28)
Hemoglobin <8g/dL, Requiring no more than a sin-  Transfusion dependency (>1 Severe complication related to
0(0) gle transfusion weekly, 3 (6) . transfusion-weekly), 11 (22) anemia requiring urgent
intervention, 22 (44)
Other, 2 (4) Other, 2 (4) Other, 4 (8) Other, 1.(2)
Grade 1: Very Short, N (%) Grade 2: Short, N (%) Grade 3: Long, N (%) Grade 4: Very Long, N (%)
<7d, 37 (74) <14 d, 32 (64) >14d,9(18) >21d,3 (6)
<14d,9(18) <21d,6(12) >21d,10 (20) >284d, 14 (28)
<21d,2(4) <28d,9 (18) >28 d, 24 (48) >60 d, 17 (34)
Other, 2 (4) Other, 3 (6) >60d,5 (10) >90d, 14 (28)
Other, 2 (4) Other, 2 (4)
GRAVITA’
DURATA
HemaSphere (2023)7:5
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PIASTRINOPENIA
o
IEC-associated Thrombocytopenia by Depth (Top) and Duration (Bottom)
Immune Effector Cell-associated Thrombocytopenia by Depth and Duration
Grade 1: Mild, N (%) Grade 2: Moderate, N (%) Grade 3: Severe, N (%) Grade 4: Life-Threatening, N (%) Grade 5: Fatal, N (%)
Platelet count <150 1091, Platelet count <100 10%L, 10 (20)  Platelet count <50 10%L, Transfusion dependency (>1 Death directly attributable
13 (26) 15 (30) transfusion weekly), 19 (38) to thrombocytopenia-related

event, 49 (98)
Platelet count <100 109/L, Platelet count <50 10°/L, 27 (54) Platelet count <30 10%L, 6 (12) Bleeding event requiring urgent  Other, 1 (2)

28 (56) intervention, 21 (42)
Platelet count <50 1071, Platelet count <30 10%, 0-(0) Platelet count <20 10°/L, Other, 10 (20)
2 (4) 17 (34)

Platelet count <30 10%L, 1 (2) Platelet count <20 10%L, 3(6) Platelet count <1010%L, 3 (6)
Platelet count <20 10%L, 0 (0) Requiring no more thana single Transfusion dependency
transfusion weekly, 0 (0) (>1 weekly), 1 (2)
Other, 6 (12) Other, 10 (20) Bleeding event (not immediately
life-threatening), = (0)
Other, 8(16)

Grade 1: Very Short, N (%) Grade 2: Short, N (%) Grade 3: Long, N (%) Grade 4: Very Long, N (%)
<4 d, 25 (50) <7 d, 20 (40) >7d,9(18) >10d, 0 (0)
<7d, 16 (32) <10d,9 (18) >10d, 15 (10) >14d,6 (12
<10d,7 (14) <14.d,17 (34) >14d,15 (30) >21d,6(12)
Other, 2 (4) Other, 4 (8) >21d,6(12) >28 d, 19 (38)
>28d,12 (24) >60 d, 15 (30)
Other 3 (6) Requiring stem cell boost, 2 (4)
Other, 2 (4)

HemaSphere (2023)7:5
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Immune effector cell-associated hematotoxicity:
EHA/EBMT consensus grading and best practice

recommendations

Prior to lymphodepleting chemotherapy (day -5)

Determine patient-individual risk of
=P heme-tox and infections using the
CAR-HEMATOTOX score

¢ Leniency time period for lab values: 3 days

U Fo . FO
Platelet count > 175.000/ul 75.000 - 175.000/ul < 75.000/ul
Absolute neutrophil count (ANC) > 1200/pl <1200/ul -
Hemoglobin >9.0 g/dl <9.0 g/dl -
C-reactive protein (CRP) < 3.0 mg/d| > 3.0 mg/dl -
Ferritin < 650 ng/ml 650-2000 ng/ml > 2000 ng/ml
Low: 0-1-High: >2

T

J ¥ “ ,r . - =
:3:” F0-1) High risk (HT 2-7)
LBCL(n=235) MCL(h=103) MM (n=113) LBCL (n = 235) MCL (n =103) MM (n = 113)
severe neutropen - 55 dars 6 chag f days o swe  ose osea
I | (anc<500/uL, DO-60) (P9% CI 5-88ays) (35% CI 5-Tediys) (93% Cl 2-5 days) (ANC<500/uL; day 0-60) ~~10-16days)  9-18days)  7-13 days)

profile Aplastic phenotype 2.6% 0% 3% Aplastic phenotype 36% 47% 32%

Severe infection rate 8% 5% 5% Severe infection rate 40% 30% 40%

?;:ere bacterial infection 0.9% 5% 3% ?;\;ere bacterial infection 27% 28% 349

Blood (2023); 142(10): 865-77
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Precautions

Comments

pRBC/platelet
transfusions

As per institutional standards, | As per institutional standards
based on patient risk profile | For pRBC: consider using 1
product per time to reduce

iron overload®® T-cell infusion

Irradiation of blood products;
start 7 d before leukapheresis
until at least 90 d after CAR

Because of the use of
fludarabine

Grade 1 Grade 2 Grade 37 Grade 4
ANC <500/uL ANC <500/l ANC <1 00/],(1;; for 27 days ANC <100/p;rfor 214 days
for <7 days for 27 days ANC <500/uL-for>14.days ANC never 500/uL by day +30

In case of a high risk-profile for ICAHT (e.g. high CAR-

HEMATOTOX score and Table 2)*, consider early LTl iaieL (B s

initiate (therapeutic) G-CSF support

(prophylactic) G-CSF administration (from day +2)

Consider anti-infective prophylaxis basjg&-mjen't-in' i

Tier 1 diagnostic work-up: lab cthemistry, substrate deficiency, viral
studies, rule out HLH ]

1 J |
In G-CSF refractory caseés (no count récovery despite =5 days of
G-CSF support).and beyond day'+14 after CAR-T infusion+"
=> Perform tier 2 diagnostic work-up
5 1

non meno di 90
giorni dopo

7 giorni prima

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

Initiate donor search
for allogeneic hematopoietic
cell transplantation

In case of clinical deterioration
or persistent neutropenia
despite therapeutic measures

Ultima ratio:

allogeneic hematopoietic
cell transplantation

Cochrane Database of Systematic reviews Review - Intervention

Restrictive versus liberal red blood cell transfusion strategies for
people with haematological malignancies treated with intensive
chemotherapy or radiotherapy, or both, with or without
haematopoietic stem cell support

Version published: 23 May 2024

Is there a benefit of using a lower red blood cell level
(restrictive) compared to a higher red blood cell level
(liberal) to determine the need for red blood cell
transfusion in patients diagnosed with blood cancers
(e.g. leukaemia, lymphoma, myeloma) requiring
intensive treatments for their disease (chemotherapy or
stem cell transplantation)?

Blood (2023); 142(10): 865-77

https://doi.org/10.1002/14651858.CD011305.pub3
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What did we find?

« Nine studies met our inclusion criteria; seven were completed and two were still ongoing. The completed studies were
conducted between 1997 and 2022 and included 540 participants. One RCT included children receiving a stem cell transplant, and
it was stopped early due to safety concerns (six children). The other five RCTs only included adults, 239 adults with acute
leukaemia receiving chemotherapy, and 315 with blood cancer receiving a stem cell transplant. The Hb threshold of both the
restrictive (70 to 80 g/L) and liberal (80 to 120 g/L) strategies varied across the studies. The sources of funding were reported in all

seven studies. One study was sponsored by industry.

What are the limitations of the evidence?

» The included studies were at considerable risk of bias; the estimates of how the different strategies impacted the outcomes,
particularly mortality, had a wide range of possible benefit or harm with too few people to be certain, and a large amount of the
evidence was specifically for people with acute leukaemia and blood cancers treated with stem cell transplantation. Most studies
experienced a significant number of deviations from the protocols which could have the potential to impact many outcomes due
to the rationale for deviations not being well documented. Studies included in the review almost exclusively involved adult

participants with only one study included which enroled six paediatric participants.

If we assume a mortality rate of 3% within 100 days, we would need a total of 1492 participants to have an 80%
chance of detecting, at a 5% level of significance, an increase in all-cause mortality from 3% to 6%. Further RCTs are
needed overall, particularly in children

https://doi.org/10.1002/14651858.CD011305.pub3
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When do you on average initiate growth factor support for the management of severe
or prolonged hematotoxicity?

Il Only in case of severe or prolonged grade =3 neutropenia . h /
Il We do not regularly administrate G-CSF after CAR-T infusion « For neutrop enia, the most f r equent y
Bl Routine: between day +6 to day +10 after CAR-T infusion encountered strategy was an autologous
49 3 Routine: day +2 after CAR-T infusion hematopoietic cell boost, when available (63%),
respondents I Only in case of concomitant infections fO llowed b y TPO agoniStS ( 43% ) and
1 Routine: between day +3 to day +5 after CAR-T infusion 2 : .
o , immunosuppression using pulse-dose
] Routine: right after CAR-T Infusion . o
B Other glucocorticoids (20%)»

Practice patterns concerning G-CSF use for prolonged cytopenias. G-CSF = granulocyte colony-stimulating factor

How have you managed immune effector cell associated thrombocytopenia refractory to
G-CSF support (after ruling out all other causes other than CAR T-cell treatment)?

Allogenelc stem cel franspianiafion «In contrast, the top 2 choices were inverted for the
management of thrombocytopenia: TPO agonists
were the most popular choice (86%) followed by
autologous hematopoietic cell boost, if available
(43%). Pulse-dose glucocorticoids were applied in
22% of survey participants, while all other options
were used in <10% of cases»

Other (including watch & wait)

Immunosuppressive agents: anti-cytokine
therapy with tocilizumab or anakinra

Immunosuppressive agents: pulse-dose
corticosteroids

Autologous stem cell boost, if available

TPO Agonists (e.g. eltrombopag or
romiplostim)

T 1 I 1 T |
0 20 40 60 80 100

Survey Participants (%)
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T-ICAHT: grading and prognostic impact of
thrombocytopenia after CAR T-cell therapy

Definition of T-ICAHT grading

Grade 1 Grade 2 Grade 3 Grade 4

Early T-ICAHT (days 0-30), d — — — —

PLT count <50 x 10%/L 1-6 >7 = —

PLT count <20 x 10%/L — = 1518 >14
Late T-ICAHT (days 31-100)," d —_— — —_ —_—

PLT count <100 x 10%/L >1 — — —

PLT count <50 x 10%/L >1

PLT count <20 x 10%/L — — 1-13 >14

Distribution of Early and Late T-ICAHT Grades T-ICAHT Transitions

bt
=
W
‘ 0 "
[ 5 = Bl Grade 0
Early T-ICAHT = Late T-ICAHT o I Grade 1-2
grades (n = 744) grades (n = 550) ’ § . Grade 3-4
n=299 §_
18% o

Early Late

Blood (2025); 146(7): 834-46
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PLT Transfusion Burden by Early T-ICAHT RBC Transfusion Burden by Early T-ICAHT

1.00 = 1.00 =
0.75 = 0.75 - »
2 Number of PLT 2 - Number of RBC
S transfusions S L transfusions
2 - o S Mo
S 0.50 - 1-2 S 0.50 - 1.2
S 34 S 34
|5 WS+ S W5
=S =S
= =
- 34(58.6%) a
—_— — 26(44.8%)

11(21.2%) .2%)
6(11.5%
4(6 8%) 0.00 3(5.1%) { )

0.00 4
0 i 2 3 4 0 1 2 3 4
Early T-ICAHT grade Early T=ICAHT grade
Overall Survival by Early T-ICAHT (D30 LM) Progression-free Survival by Early T-ICAHT (D30 LM)

1.00 - 1.00.4

0.75 0.75 4
£ =
- -
S 0.50 - S 0.50 -
S o
8 L

0.25 4 % 0.25 -

Logrank P < .001 Logrank P < .001
0.00 = 0.00 <
6 12 18 24 0 6 12 18 2
Months after infusion landmarked at day 30 Months after infusion landmarked at day 30
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STRATEGIE DI MIGLIORAMENTO

Stratificazione del rischio dei
singoli pazienti, con interventi
profilattici o precoci

Miglioramento dello stato di salute
emopoietico del paziente avviato a

__trat—t—ame%_ovvero miglioramento della

P_fi_n_gﬂstra di ti tta__rpenfﬁ}__ﬂ_:‘l [ | [ :‘-.,\ l.-"'r [_| |_][

CONCLUSIONI

Limitatezza di RCT sulla
terapia  trasfusionale nel
setting della patologia
oncoematologica.

Strategia classificativa
evidence-based degli stati
di tossicita ematologica

Forte evidenza di
correlazione tra le necessita
di supporto trasfusionale ed
outcome clinico
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