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L’approccio immunoterapico nei linfomi

• Ab monoclonali con cellula tumorale quale target
• Coniugati diretti sulla HRS
• antiCD20

• Farmaci immunomodulanti
• “Check point inhibitors”

• Monoclonali
• (Farmaci )

• CAR-T cell
• Linfociti ingegnerizzati

• Trapianto allogenico
• Vaccini



Linfociti T:
molecole stimolatorie ed inibitorie

• Stimolazione
• Molecole di superficie: OX40 e CD27
• 2 dinamiche nei processi costimolatori

• precoce 
• tardiva

• Inibizione
• Intracitoplasmatico
• Molecole di superficie: PD1, CXCR4



EXHAUSTED LINFOCITA T

• Interazione del linfocita T CD8 con le cellule tumorali che esprimono 
contemporaneamente  antigeni correlati alla classe prima del sistema 
maggiore di istocompatibilità ( MHC I) e PDL-1. (exhausted linfocita T 
CD8). 
• Interazione del linfocita T CD4 (effector cell) con le cellule tumorali 

che esprimono contemporaneamente  antigeni correlati alla classe 
seconda del sistema maggiore di istocompatibilità ( MHC II ) e PDL-1. 
(exhausted linfocita T CD4) .



CyTOF panel for the simultaneous assessment of HRS cells and infiltrating immune cells. 

Fathima Zumla Cader et al. Blood 2018;132:825-836
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CyTOF analyses of all viable cells. 

Fathima Zumla Cader et al. Blood 2018;132:825-836
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Linfociti T effettori
• CD4+  e CD8+

• Naive
• Central memory (CM)
• Effector memory (EM)
• Terminally differentiated effector memory (TEMRA)

• CD4+ Th1 EM e TEMRA polarizzate e differenziate PD-1+
• CD4+ Th1 e Th2 e Th 17 CM meno differenziate e polarizzate 

PD-1-
• CD4+ Treg (FoxP3+ e CD25+) Th1 Th2 Th 17 polarizzate, PD-1-
• CD4 + TFH: PD-1++, CXCR5+, CCR7-



T-cell subsets within the Hodgkin lymphoma tumor microenvironment tip the balance away from 
tumor immunity. 

John Timmerman Blood 2018;132:770-771
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PD-1 ligand amplification and overexpression in primary HL. (A) Laser-capture microdissection 
(LCM) of primary HL Reed-Sternberg RS cells. 

Michael R. Green et al. Blood 2010;116:3268-3277
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Ansell SM et al. N Engl J Med 2015;372:311-319.

Genetic and Immunohistochemical Analyses of PDL1 and 

PDL2 Loci, PD-L1 and PD-L2 Protein Expression, and Epstein–

Barr Virus Status in Patients with Hodgkin's Lymphoma.



9p24.1 amplification targets, consequences, and associated treatment options. 9p24.1 
amplification increases PD-1 ligand (PD-L1 and PD-L2) and JAK2 copy numbers, augments 

JAK2/STAT1 activity, induces PD-1 ligand expression, and stimulates HL proliferation.

Michael R. Green et al. Blood 2010;116:3268-3277
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Ansell SM et al. N Engl J Med 2015;372:311-319.

Response Characteristics and Changes in Tumor Burden in 
Patients with Hodgkin's Lymphoma Receiving Nivolumab.





Li Li et al. Blood 2018;132:1805-1817
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Linfociti T:
molecole di superficie studiate

• CD27 (che interagisce con CD70)
• OX40 (che interagisce con OX40L)
• PD1
• CXCR4





FARMACI

• Anti PD-1:
• PEMBROLIZMAB, NIVOLUMAB

• Anti PDL-1:
• AVELUMAB, ATEZOLIZUMAB

• Riduzione espressione PD-1:
• PANOBINOSTAT
• IBRUTINIB 

• Incremento livelli di OX40:
• ETINOSTAT (anti HDAc1)



CHECK POINT

• PD-1
• Linfociti T e linfociti B

• PD-1, TIM3, LAG-3
• Linfociti T gd

• IL-1R8
• Cellule NK

• SIRPa-CD47
• macrofagi





R Advani et al. N Engl J Med 2018;379:1711-1721.

Pharmacodynamic Data on CD47-Receptor Occupancy, Tumor 
Penetrance, and Responses in Two Patients.



R Advani et al. N Engl J Med 2018;379:1711-1721.

Change in Tumor-Lesion Size and Duration of Responses with 
5F9 and Rituximab.



R Advani et al. N Engl J Med 2018;379:1711-1721.

Clinical Responses to Combination Therapy with 5F9 and 
Rituximab.*





CH June, M Sadelain. N Engl J Med 2018;379:64-73.

Chimeric Antigen Receptor (CAR) T Cells Engrafting, 
Trafficking to Tumor, and Proliferating Extensively after 

Infusion.



Schuster SJ et al. N Engl J Med 2017;377:2545-2554.

Progression-free Survival, Response Duration, and Overall 
Survival.



Neelapu SS et al. N Engl J Med 2017;377:2531-2544.

Kaplan–Meier Estimates of the Duration of Response, 
Progression-free Survival, and Overall Survival.



CH June, M Sadelain. N Engl J Med 2018;379:64-73.

Reported Toxic Effects of CAR T Cells.
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