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Immunotherapy in hematological malignancies
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Hematologic Malignancies

Precursor lymphoid neoplasms

Mature B cell neoplasms Chronic myeloid disorders

Hodgkin lymphoma Myelodysplastic syndromes (MDS)

Mature T cell / NK cell neoplasms Mixed myelodysplastic-myeloproliferative syndromes

Myeloproliferative diseases (MPD)

—— Chronic neutrophilic leukemia
— Polycythemia vera

—— Essential thrombocythemia
— Primary myelofibrosis

—— Chronic eosinophilic leukemia

—— Mastocytosis
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Hodgki nos Lymphoma ( HL)

A Hodgkinlymphoma (HL) accountsfor about 10% of lymphomapatients

A It hasa bimodaldistribution where most of the affected patientsare betweenages20 to 40 years,
andthere is anotherpeakfrom age55yearsandolder. It affectsmalesmore than females

A Although classicaHodgkinlymphoma(cHL) is usuallycurable,20¢30% of the patients experience
treatment failure and most of them are typically treated with salvage chemotherapy and
autologousstemcelltransplantation(autoSCY.

A However 45¢55%0f that subsetfurther relapseor progressdespiteintensivetreatment.

A 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

Most tumor antigens are poorly immunogenic and
commonlyproduceimmunologictolerance

MHCclassl and Il expression®/- resultingin inadequate

presentationof tumor antigensto immunecells

Lymphocyteactivation gene 3 (LAG3), compromises

antigen presentationby bindingto peptide-MHC classl|
with higher | Y y Atlie®@ CDt and suppressingthe
immunepresentation

Malignantcells expresshigh levelsof CD47 that sendsa
G R 2-9afM0S € signal by interacting with signal
regulatory protein alpha (SIRPpn monocytes,dendritic
cells,and granulocytes thereby inhibiting their function
andenablinglymphomacellsto evadephagocytosis
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Tumor immune cell interactions in lymphomas

A Inadequateco-stimulatorysignaling

A Inhibitory ligands are also commonly
overexpressed in B-cell ie expression of
programmeddeathligand 1 and 2 PBDL1 and PD
L2) , T- cell immunoglobulinand mucin domain 3
(TIM:3)

A " signaling via cytotoxit-lymphocyteassociated
protein4 (CTLAY)

A UpregulatedTregcell activity via
Myeloidderivedsuppressocells

MalignantB cellsand intertumoral T cellsproducing
TGH

A Upregulatedmmunosuppressivéactorsie IL-10
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Characteristics of CD20

A 35kDaintegral membrane protein of the cell
surface, spanning the plasma membrane 4
times

A Appears to play a role in &dransport

A Involved in B cell receptarctivationand
signaling

A Not shed from B cell surface

A Does not internalize after binding antibody

Casan JML et al. Hum Vaccin Immunother. 2018
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Rituximab Anti-CD20
Monoclonal Antibody

® Chimeric murine/human
monoclonal antibody : cH

+ Variable light and heavy chain
regions from murine model

* Human IgG1, kappa constant P
region Ny ) (@

® Long serum half-life

« RA (1000 mg)
— After second infusion t,,, = 19-22 days

Berrsien ML & al Aan Once 199299951001, Maloney DG et all J Ciin Oncol. 1957, 15: 66-3274, Malaney DG et al.
Bigod. 1587, 902 188-2195. Davies B e 3l European League Against Rheumnetsm (ELLAR), June 5-12, 2004; Berlin,
Cermany



Rituximab: Mechanism of Action

Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)
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Anderson DR of al. Bochem Soc Tans, 1997:25:705-706: Golay ) et al. Sbog, 2000:953000-3508: Reff ME et al. Sbod
1994;83:4 35-445; Chymes RA ot al. A Mag, 20006443-446; Shan D et al. Cancer Smmumad immonather, 2000;48:673-
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Rituximab: Therapeutic Indications

A Nortl 2 R 3 Jymphénia (NHL)

Rituximabis indicated for the treatment of previously untreated patients with stagé/ifollicular lymphoma
iIn combination withchemotherapy.

Rituximab maintenanctherapy is indicated for the treatment of follicular lymphoma patients responding to
induction therapy.

Rituximabmonotherapy is indicated for treatment of patients with stagdWifollicular lymphoma who are
chemoresistanbr are in their second or subsequent relapse after chemotherapy.

Rituximab isndicated for the treatment of patients with CD20 positive diffuse large Bcelln@nR3 { A Y Q:
lymphoma in combination with CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone)
chemotherapy

A Chronic lymphocytiteukaemia(CLL)

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




Obinutuzumab

A Typell humanizedanti-C20 antibodywith a
glycoengineered Fc portion to enhance
binding to the Fc RIllreceptor on immune

cellsandavariableregionthat bindsC20

Casan JML et al. Hum Vaccin Immunother. 2018

Glycoengineered
Fc region:
* Increased antibody- —
dependent cellular
cy totoxicity (ADCC)'2
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> is the modification
- 2
» or removal of sugars
(or sugar residues)

attached to the Fc
region of an antibogy !
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Obinutuzumab

Casan JML et al. Hum Vaccin Immunother. 2018

Antibody Obinutuzumab Rituximab
Trade name (EU) Gazyvaro MabThera
Manufacturer Roche Roche
Antibody type Il I

I1gG subclass 1gGI 1gGlI
Structure Humanized Chimeric
Binding to Large loop Large loop
CD20 epitope

Binding to - ++

lipid rafts

ADCC - -+

CDC + -+

Direct cell death  +4++4+ +
induction

Abbreviations: ADCC, antibody-dependent cellular cytotoxicity;
complement-dependent cytotoxicity; | Ig, immunoglobulin.

CDC,




] binutuzumab: Therapeutic Indications

A In Europe obinutuzumabhis approved in combinatiowith chlorambucil venetoclax or ibrutinib
for previouslyuntreated Chronic Lymphocytic Leukemia

A In combination with chemotherapy faureviously untreated follicular lymphona with
bendamustinan refractory Follicular Lymphoma

Casan JML et al. Hum Vaccin Immunother. 2018




Hodgki nos Lymphoma ( HL)

A Hodgkinlymphoma (HL) accountsfor about 10% of lymphomapatients

A It hasa bimodaldistribution where most of the affected patientsare betweenages20 to 40 years,
andthere is anotherpeakfrom age55yearsandolder. It affectsmalesmore than females

A Although classicaHodgkinlymphoma(cHL) is usuallycurable,20¢30% of the patients experience
treatment failure and most of them are typically treated with salvage chemotherapy and
autologousstemcelltransplantation(autoSCY.

A However 45¢55%0f that subsetfurther relapseor progressdespiteintensivetreatment.

A At the advancedstageof the diseasecourse,recently developedimmunotherapeuticapproaches
have provided very promisingresults with prolongedremissionsor diseasestabilizationin many
patients
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A CIB0 is a member of the TNF receptor
superfamily Brentuximab vedotin (SGN-35) ADC

1yl auristatin E (MMAE), potent antitubulin agent

A Itishighlyexpressedbn HRSells

A In healthy Iindividuals, its expression is
restricted to a small fraction of activated B-, s
T-lymphocytesandeosinophils (raffics to lysosome

MMAE |5 released

Hodgkin Reed-
Sternberg (HRS)
cell

Wang,Y. et alHematolOnco) 2018




Brentuximab Vedotin

A EMAapproved in classical HL:

Patients who failed ASCT or were not eligible for ASCT and who failed
X H NBIAYSY a

Consolidation for patients with high risk of relapse/progression after ASC'

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

Slide creditclinicaloptions.com

Brentuximab vedotin PI. 2018. Younes. NEJM. 2010;363:1812.



http://www.clinicaloptions.com/

Brentuximab Vedotin Pivotal Trial in Relapsed/
Refractory HL After ASCT

A Pivotal phase Il study of brentuximab vedotin for patients with relapsed/refractory HL after
ASCT (I\%: 102)

Response IRF Investigator
1001 ORR, % (95% Cl) 75 (6583) 72 (6280)
ACR, % 34 33
50 - APR, % 40 38

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

Hm CR
B PR
W SD

PD

O
O

Best Clinical Response per IRF

Tumor Size (% Change From Baselin
o

-100 . :
Individual Patients (n = 98) 0|

Younes A, et al. J Clin Oncol. 2012;30: 2530. Slide creditclinicaloptions.com



http://www.clinicaloptions.com/

Brentuximab Vedotin in Relapsed/Refractory cHL After

ASCT: &'r Survival OQutcomes
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Targeting Immune Checkpoint  Pathway in HL

A [he outcomeof patientswho fail both autoSCEndBVis extremelypoor.

A Conventional chemotherapy or experimental approachesbased on small molecules provide
disappointingPFSatesof only 3.5 monthsmediandurationanda medianOSof ~2 years

A AlloSCTanbe curativein this setting, but severallimitations makeit applicableonly in a minority
of patients Thus novelapproachesre urgentlyrequired

A Restoringthe immune responseagainstthe HRScells rather than targeting them with cytotoxic
agentsappearso be the wayto go.

Vassilakopoulo$P et al., Cells 2019




Pathophysiology of HL

A The malignantlymphocytein HLis called Reed

Sternberg HRSkell e
A HRSllscomprise0.1% 2%of total tumor bulk S ==t ’
e Swaw ' Y -y
A Theremainderare cellsof the LI A iBigiuné Q s - Ju./f;m =
systemthat facilitate the HRScells in evading - J . = ¥
immunedetection mul - ——
: s 'w e, X
ImmunosuppressiveTl cells and TH2 cells are e \,_‘Q‘*w .
. . v, -\
abundantwithin HLtumors and provide a hypo- e\l > / "k \J/
proliferativetumor microenvironment(TMB -y Y ases B
ce [S cells lack proper antigen presentation via | \\«// !’y

MHCclass and |l moleculeson their surface

PezeshkPS et al ExpeRev Anticancefher2021




Pathophysiology of HL

r

A Immune evasion may also result from: HRS cells Inactivated Effector
P Tcell
z < \°’\ s
Tumor infiltrating lymphocytes upregulating oA oy N\

PD1 expression

HRS cells upegulating PEL1 because of:
U EBV infection

U amplification of chromosome 9p24.1

Pezeshki PS et al Expert Rev Anticancer Ther 2021




PD1I blockingMonoclonaRntibodies

HRS cell Activated Effector T cell

MHC +
Antigen TCR
AP, =

PD1

-

DuRusque®, et alCanceManadres 2019;11:4287312.



