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Hodgkinõs Lymphoma (HL)

Á Hodgkin lymphoma (HL) accountsfor about 10% of lymphomapatients

Á It hasa bimodaldistribution wheremost of the affectedpatientsare betweenages20 to 40 years,

andthere isanotherpeakfrom age55yearsandolder. It affectsmalesmore than females

Á AlthoughclassicalHodgkinlymphoma(cHL) is usuallycurable,20ς30% of the patients experience

treatment failure and most of them are typically treated with salvage chemotherapy and

autologousstemcell transplantation(autoSCT).

Á However, 45ς55%of that subsetfurther relapseor progressdespiteintensivetreatment.

Á At the advancedstageof the diseasecourse,recently developedimmunotherapeuticapproaches

have provided very promisingresults with prolongedremissionsor diseasestabilizationin many

patients.
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Tumor- immune cell interactions in lymphomas

Á Most tumor antigens are poorly immunogenic and

commonlyproduceimmunologictolerance

Á MHCclassI and II expression°/ - resulting in inadequate

presentationof tumor antigensto immunecells

Á Lymphocyte-activation gene 3 (LAG-3), compromises

antigen presentationby binding to peptide-MHCclassII

with higher ŀŶƴƛǘȅthan CD4 and suppressing the

immunepresentation

Á Malignantcellsexpresshigh levelsof CD47 that sendsa

άŘƻƴΩǘ-eat-ƳŜέsignal by interacting with signal

regulatory protein alpha (SIRP)on monocytes,dendritic

cells,and granulocytes,thereby inhibiting their function

andenablinglymphomacellsto evadephagocytosis

TunAM et al Cancer Treat Rev. 2020



Tumor- immune cell interactions in lymphomas

Á Inadequateco-stimulatorysignaling

Á Inhibitory ligands are also commonly

overexpressed in B-cell ie ¯ expression of

programmeddeath-ligand 1 and 2 PD-L1 and PD-

L2) , T- cell immunoglobulinand mucin domain 3

(TIM-3)

Á s̄ignaling via cytotoxic T-lymphocyte-associated 

protein 4 (CTLA-4)

ÁUpregulatedTregcellactivityvia

Myeloidderivedsuppressorcells

MalignantB cellsand intertumoral T cellsproducing

TGF-ʲ

ÁUpregulatedimmunosuppressivefactorsie IL-10
TunAM et al Cancer Treat Rev. 2020



Characteristics of CD20

Á35 kDaintegral membrane protein of the cell 

surface, spanning the plasma membrane 4 

times

ÁAppears to play a role in Ca2+ transport

ÁInvolved in B cell  receptor activation and 

signaling

ÁNot shed from B cell surface

ÁDoes not internalize after binding antibody

Casan JML et al. Hum Vaccin Immunother. 2018







ÁNon-IƻŘƎƪƛƴΩǎ lymphoma (NHL)

Rituximab is indicated for the treatment of previously untreated patients with stage III-IV follicular lymphoma 

in combination with chemotherapy.

Rituximab maintenance therapy is indicated for the treatment of follicular lymphoma patients responding to 

induction therapy.

Rituximab monotherapy is indicated for treatment of patients with stage III-IV follicular lymphoma who are 

chemoresistantor are in their second or subsequent relapse after chemotherapy.

Rituximab is indicated for the treatment of patients with CD20 positive diffuse large B cell non-IƻŘƎƪƛƴΩǎ 

lymphoma in combination with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone) 

chemotherapy.

ÁChronic lymphocytic leukaemia(CLL)

MabTherain combination with chemotherapy is indicated for the treatment of patients with previously 
untreated and relapsed/refractory CLL. 

Rituximab: Therapeutic Indications



Obinutuzumab

ÁTypeII humanizedanti-CD20antibodywith a

glycoengineered Fc portion to enhance

binding to the Fcɹ RIII receptor on immune

cellsanda variableregionthat bindsCD20

Casan JML et al. Hum Vaccin Immunother. 2018



Obinutuzumab

Casan JML et al. Hum Vaccin Immunother. 2018



ǰbinutuzumab : Therapeutic Indications

ÁIn Europe, obinutuzumabis approved in combination with chlorambucil, venetoclax, or ibrutinib

for previously untreated  Chronic Lymphocytic Leukemia

ÁIn combination with chemotherapy for previously untreated follicular lymphoma or with 

bendamustinein refractory Follicular Lymphoma 

Casan JML et al. Hum Vaccin Immunother. 2018



Hodgkinõs Lymphoma (HL)

Á Hodgkin lymphoma (HL) accountsfor about 10% of lymphomapatients

Á It hasa bimodaldistribution wheremost of the affectedpatientsare betweenages20 to 40 years,

andthere isanotherpeakfrom age55yearsandolder. It affectsmalesmore than females

Á AlthoughclassicalHodgkinlymphoma(cHL) is usuallycurable,20ς30% of the patients experience

treatment failure and most of them are typically treated with salvage chemotherapy and

autologousstemcell transplantation(autoSCT).

Á However, 45ς55%of that subsetfurther relapseor progressdespiteintensivetreatment.

Á At the advancedstageof the diseasecourse,recently developedimmunotherapeuticapproaches

have provided very promisingresults with prolongedremissionsor diseasestabilizationin many

patients.



IƻŘƎƪƛƴΩǎ [ȅƳǇƘƻƳŀΥ /5ол ǘŀǊƎŜǘŜŘ ǘƘŜǊŀǇȅ

Á CD30 is a member of the TNF receptor
superfamily

Á It ishighlyexpressedon HRScells

Á In healthy individuals, its expression is
restricted to a small fraction of activatedB-,
T-lymphocytes, andeosinophils.

Wang, Y. et al J HematolOncol, 2018



Brentuximab Vedotin

ÁEMA approved in classical HL:

Patients who failed ASCT or were not eligible for ASCT and who failed 
җ н ǊŜƎƛƳŜƴǎ

Consolidation for patients with high risk of relapse/progression after ASCT

Patients with previously untreated stage III/IV disease in combination 
with chemotherapy (AVD)

Brentuximab vedotin PI. 2018. Younes. NEJM. 2010;363:1812. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Brentuximab Vedotin Pivotal Trial in Relapsed/
Refractory HL After ASCT
Á Pivotal phase II study of brentuximab vedotin for patients with relapsed/refractory HL after 

ASCT (N = 102)

Younes A, et al. J Clin Oncol. 2012;30:2183-2189.
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Individual Patients (n = 98)

94% (96 of 102) of patients achieved tumor reduction

Slide credit: clinicaloptions.com

Response IRF Investigator

ORR, % (95% CI) 75 (65-83) 72 (62-80)

ÁCR, % 34 33

ÁPR, % 40 38

Best Clinical Response per IRF

CR
PR
SD
PD

http://www.clinicaloptions.com/


Brentuximab Vedotin in Relapsed/Refractory cHL After 
ASCT: 5-Yr Survival Outcomes

Chen. Blood. 2016;128:1562.
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Targeting Immune Checkpoint Pathway in HL

Á ʆheoutcomeof patientswho fail both autoSCTandBVisextremelypoor.

Á Conventional chemotherapy or experimental approachesbased on small molecules provide

disappointingPFSratesof only3.5 monthsmediandurationanda medianOSof ~2 years.

Á AlloSCTcanbe curativein this setting,but severallimitations makeit applicableonly in a minority

of patients. Thus, novelapproachesareurgentlyrequired.

Á Restoringthe immune responseagainstthe HRScells rather than targeting them with cytotoxic

agentsappearsto be the wayto go.

VassilakopoulosTP et al.,  Cells 2019



Pathophysiology of HL

Á Themalignantlymphocytein HLis calledReed-

Sternberg(HRS)cell

Á HRSellscomprise0.1%-2%of total tumor bulk

Á Theremainderare cellsof theǇŀǘƛŜƴǘǎΩimmune

system that facilitate the HRScells in evading

immunedetection:

ImmunosuppressiveT cells and TH2 cells are

abundantwithin HLtumors and provide a hypo-

proliferativetumor microenvironment(TME)

ɶʄS cells lack proper antigen presentation via

MHCclassI andII moleculeson their surface

PezeshkiPS et al Expert Rev Anticancer Ther2021



Pathophysiology of HL

Á Immune evasion may  also result from:

Tumor infiltrating lymphocytes upregulating 

PD-1 expression

HRS cells up-regulating PD-L1 because of:

üEBV infection

üamplification of chromosome 9p24.1 

PD-1

HRS cells Inactivated Effector 

Tcell

MHC + 

Antigen TCR

PD-L2

PD-L1

PD-1



PD-1ïblocking Monoclonal Antibodies

Du RusquecP, et al. Cancer ManagRes. 2019;11:4297ï4312.

PD-1

MHC + 

Antigen TCR

PD-L2

PD-L1

HRS cell Activated Effector T cell


