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•Membro di un centro da sempre forte promotore del
monitoraggioimmunologicodopo CAR-T

•Più volte utilizzatore del monitoraggio immunologico dopo
CAR-Tper guidaredecisioniterapeutiche

(in un settingprincipalmentepediatrico)
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MONITORAGGIO IMMUNOLOGICO E SCENARI CLINICI DOPO INFUSIONE DI CAR-T

• MIGLIORAMENTO/CONSOLIDAMENTODELLARISPOSTA

• GESTIONE¢h{{L/L¢!Ω

• IMMUNORICOSTITUZIONE



TISAGENLECLEUCEL IN PEDIATRIC AND YOUNG

ADULT PATIENTS (PTS) WITH RELAPSED/REFRACTORY

(R/R) B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA (B-

ALL): FINAL ANALYSES FROM THE ELIANA STUDY

MaudeSL, et al. NEJM 2018.
RivesS, et al. EHA CONGRESS 2022



Pasquini MC, et al. Blood Adv. 2020

•Prior alloSCT, n (%): 71 (27.8%)

•34 (16.1%) patients went on to HSCT after tisagenlecleucelwhile in remission

EFS Rates Among All Infused Patients, % (95% CI)
N = 249

6 months 68.6 (62.0-74.4)

12 months 52.4 (43.4-60.7)

OS Rates Among All Infused Patients, % (95% CI)
N = 249

6 months 88.5 (83.6-92.0)

12 months 77.2 (69.8-83.1)

Real-world evidence of tisagenlecleucelfor pediatric B-ALL



Whichpatients givenCAR T- cell therapy 
shouldbe treated with HSCT?

Is there a role for immune monitoring in the 
decision-making process?



Loss of B-cell aplasia

PulsipherMA, et al. Blood CancerDiscovery 2022

MaudeSL, et al. NEJM 2014

For patients with persistence of BCA at 3, 6, 9, and 12 months 
the corresponding 2 years EFS were 63%, 72%, 83% and 88%, 
respectively.



Loss of B-cell aplasia

The current analysis supports the
recentlypublishedfinding that B-cell
recovery within the first 6 months
after infusion predictsrisk of relapse
and may be an indicator for clinicians
to consider subsequent therapy;
however, B-cell recovery does not
alwaysprecederelapse.

LaetschTW, et al. J ClinOncol2023



Next-generation sequencingmeasurableresidualdisease

PulsipherMA, et al. Blood CancerDiscovery 2022



NGS-MRD and  lossof B-cell aplasia

PulsipherMA, et al. Blood CancerDiscovery 2022

Multivariate and Combined Analysis Models 



48% of patients had low-diseaseburden (<5% bone marrow
lymphoblasts,no CNS3, or other extramedullarydisease),or
undetectabledisease,pre-tisagenlecleucel.

Schultz LM, et al. J ClinOncol2022

High-diseaseburden (HB) 
• җр҈ .a lymphoblasts
• Any peripheralblood

lymphoblasts
• CNS3 status
• non-CNS EM site of 

disease

OS DFS

DOR BCA



Myers RM, et al. J ClinOncol2022



Gardner R, et al. Blood 2017.



Shah NN, et al. JCO 2020

•28 pediatric and young subjects who achieved an MRD negative 
CR following CD19/28z CAR-T

• Improved LFS for the 21 patients who received consolidative HSCT

•5-year EFS: 61.9% 

•Cumulative incidence of Relapse: 4.8%.

•All 7 patients who did not undergo HSCT relapsed



Whichpatients givenCAR T- cell therapy shouldbe treated
with HSCT?

•In patients experiencingearlyB-cell recovery

•In case of persistence/ reappearanceof MRD 

•In thosewho do havehigh leukemiaburden

•In thosewith previous blinatumomabnonresponse

•In thosewith KMT2a gene rearrangement

•In patients who receive CAR-T with limited persistence (independently of immune 
ƳƻƴƛǘƻǊƛƴƎΧύ



Shah BD, et al. Lancet2021



Park JH, et al. NEJM 2018 

53 adults who received 19-28z CAR T cells that were manufactured at MSKCC



HayKA et al. Blood 2019 

LisocabtageneMaraleucel: 4-1BB costimulation, definedCD4:CD8 subsets



HayKA et al. Blood 2019 



No differencesbetween patients who had a responseand those
who did not in:
• Mean in vivo expansionand concentrationςtime profiles of

tisagenlecleucel, measuredastransgenelevel;
• Mediantime to maximumtransgenelevel;
• Meanareaunder the concentrationςtime curvefrom day0 to

day28 (AUC0ς28d);

Schuster SJ, et a. NEJM2019



Post-hoc analysis of CAR T-cell and B-cell concentrations
CAR T cell exposure by peak concentrations of CAR T cells in peripheral blood
(A) or area under the curve (B) and proportion of patients with responses at
24 months with detectable B cells (C).

Locke FL, et a. Lancet Oncol2019



Immune monitoring after CAR-T 
in Mantle Cell Lymphoma

Evaluable patients in ongoing response

Wang M, et al. J ClinOncol2022



Immune monitoring and anti-BCMA 
CAR T cell therapy

RajeN et al. NEJM 2019 



LinY et al. Nat Med2023 

Immune monitoring and 
anti-BCMA CAR T cell 
therapy



Investigational strategies designed to improve remission duration 
following CAR T cell therapy

CappellKM & KochenderferJM. Nat RevClinOncol2023 



BTKi or CPI in combination with CD19 CAR T cells

Inclusionnot basedon immune monitoring criteriaΧ



TeacheyDT, et al. Cancer Discov2016



Grading and management of cytokine release syndrome (CRS)

Risk factors for high-grade CRS:
- high tumor burden
- infection/comorbidities
- intense lymhphodepletion
- CD28-CAR-T products
- low platelet count
- acute leukemia

Hayden PJ, et al. Ann Oncol2022 



SantomassoBD, et al. Cancer Discov2018



Grading and management of immune effector cell-associated neurotoxicity syndrome (ICANS)

Risk factors for severe ICANS:
- high tumor burden
- aggressive disease
- CD28-CAR-T products
- higher CAR-T doses
- pre-existing neurological conditions
- low platelet count
- early severe CRS.

Hayden PJ, et al. Ann Oncol2022 



Variability in CAR T-cell detection methods and the frequency/intervals of testing

TuricekDP, et al. J ImmunotherCancer 2023



Variability in CAR T-cell detection methods and the frequency/intervals of testing

TuricekDP, et al. J ImmunotherCancer 2023



Variability in CAR T-cell detection methods and the frequency/intervals of testing

Data from all publications of a 
given clinical trial

TuricekDP, et al. J ImmunotherCancer 2023
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Il monitoraggio immunologico dopo la reinfusione della terapia cellulare CAR-T è
utile nella gestione clinica del paziente?

• Nel contesto della leucemia linfoblastica acuta, i criteri che guidano la scelta di procedere o meno a consolidamento
medianteallotrapiantosonoprincipalmenteindicatoriclinicie/o di rispostaal trattamento, conla solaeccezionedellaBCA. Il
solomonitoraggiodi BCAed espansione/persistenzadelleCAR-Tnon poneal riparodal rischiodi eventualiricadute.

• Nel trattamento di linfomi/mielomi, eventuali interventi terapeutici addizionalipost CAR-T sono decisi in basea risposta
clinica/progressionedi malattia. Il principalefattore associatoa remissionidurature è la profondità della rispostainiziale,
mentre la capacitàdel monitoraggioimmunologicodi predire la duratadellarispostaapparelimitata e diversistudimostrano
risposteduraturesenzanecessitàdi persistenzaa lungoterminedelleCAR-T(o dellaBCA).

• PerquantosiastatachiaramentedimostrataǳƴΩŀǎǎƻŎƛŀȊƛƻƴŜtra diversimarcatoriimmunologicie sviluppodi tossicitàsevere
dopo CAR-T, i principali fattori di rischio per CRSe ICANSrimangonoindicatori clinici e al momento né il monitoraggio
ŘŜƭƭΩŜǎǇŀƴǎƛƻƴŜdelle CAR-T né ƭΩŀƴŀƭƛǎƛdel profilo citochinico sono incorporati nei protocolli di gestionedi queste due
complicanze.

• Una larga parte degli approccimirati ŀƭƭΩƻǘǘƛƳƛȊȊŀȊƛƻƴŜdella performancedelle CAR-T (miglior preparazionedel paziente,
rifinitura del costruttoe del manufacturing)è indipendentedalmonitoraggioimmunologicopost-infusione.

• Metodichedi rilevazione,tipologiadi parametroda valutaree timepointsnon sonoancorastandardizzatie possonovariare
considerevolmentea secondadi patologiae prodotto utilizzato. Il processodi armonizzazioneèǘǳǘǘΩŀƭǘǊƻchesemplice.

•[ΩƛƳǇƭŜƳŜƴǘŀȊƛƻƴŜdi un programmadi monitoraggioimmunologicoestensivocomporta indubbiamentecosti aggiuntivie
può non essereestendibilein manierauniformea tutti i centri.
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