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Estimated incidence from non-hodgkin lymphoma in men, 2012
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NHL incidencia korcsoport szerint
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Lymphoma epidemioldgia

Barmilyen életkorban el6fordulhat
Incidencia, és a szubtipusok incidenciaja valtozik foldrajzi
elhelyezkedéstdl:
Burkitt lymphoma tropiusi Afrika
IPSID (immunproliferative small intestine disease) Kozel-Kelet
Feln6tt T-sejtes leukémia-lymphoma Japan és Karibi térség
Indolens lymphomak fiatal korban ritkabbak, korral n6 az
incidencia.
Nagy-sejtes lymphoma (DLCL) kevésbé korfligg6, egyik leggyakoribb
fiatalkori daganattipus.
Burkitt és lymphoblastos lymphoma, ALK+ ALCL adoleszcens korban
a leggyakoribb.
AIDS-es betegeknél aggressziv, nagy malignitasu lymphomak.
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Nyirokcsomo excizio




Virchow nyirokcsomé




Axillaris nyirokcsomo6 megnagyobbodas
emlédaganat miatt

— Lymph nodes
to be removed




Histopathological diagnosis of DLBCL of the Stomach'

.

Baseline assessment, Staging? and Endoscopic ultrasonography
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Stage I® Stage > Il
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TRIAL REGISTRATION* Off study
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Hp eradication: Clarithromycin 500 mg, twice daily,
tinidazole or metronidazole 500 mg twice daily,
omeprazole 20 mg twice daily, for 7 days®
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Echoendoscopy and biopsies +30 days®
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Echoendoscopy and biopsies +60 days’
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Four weekly doses of
rituximab (375 mg/m?)
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Follow-up®

Conventional chemo-radiation therapy®
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Kivizsgalas, staging

Vérkép, kémia, vizelet analizis
Nyak, mellkas, has és medence CT
PETCT
CsontvelGbiopszia és aspiracio
(Lumbalpunkcid)

AIDS lymphoma

T-sejtes lymphoblastos lymphoma

Nagy malignitasu lymphoma csv. érintettséggel
Burkitt lymphoma
Staging laparotomia és lymphangiografia mar
nem indikalt non-Hodgkin lymphomaban.



Ann Arbor stadium beosztas

l. 1 nycs regio

Il. >1 nycs régio a rekesz ugyanazon oldalan

I1l. A rekesz mindkét oldalan nycs.

IV. Extranodalis szervi érintettség primer “E”-n kivul

Alstadiumok: A, B, E, S, X
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Nemzetkozi prognosztikai index (IP1)

Minden betegre

Kor: > 60 év 1 0-1: kis riziko
Performance st. > 2 1 2: kis-kozepes riziko
LDH: > normal 1 3: nagy-kozepes riziké
Extranodalis >1 1 4-5: nagy riziko
Stadium: llI-IV 1

Age-adjusted international prognostic index (aalPl) < 60 év

Stadium: llI-IV 1 0: kis rizké
Performance st. > 2 1 1: kis-kozepes riziko
LDH: > normal 1 2: nagy-kozepes rizikd

3: nagy riziko
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NCCN-IPI

é_':' Clinical factors prognostic of overall survival from multivanate selection in the NCCN cohort
=]
NCCN(n=1650) HR 093% CI Pvalue Score
Age
A0y 10 0
11-60 v 24 (1442 0002 1
61-75 %) 32 (20-53) <0001 2
=75y 61 (3.5-10.6) <0001 3
LDH-E =1 1.0 0
LDH-R (>1-3) 21 (L627) <0001 1
LDH-R =3 33 (2348 <0001 2
ECOGPS =2 19 (15-24) <0001 1
AnnArborstage, IV 1.5 (L1=20) 00621 7Zhou Z. Blood 2014;123:837-842.
Extranodal disease— 1.5 (12-19) 0008 1
3

= HR_ hazard ratio; LDH-E. LDH ratio.

*Lj'mphﬂmatﬂus mvolvement in bone marrow, CNS, liver/GI tract, or lung.
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Agyviz vétele

Spinal needle is inserted,
usually between the 3rd

Garebrospinal flurd and 4th lumbar vertebrae

Spinal needle

—

Cerebrospinal fluid



CNS-IPI

Table 2 Factors Defining the CNS International Prognostic Index: Results of

Multivariable Analysis

Factor Hazard Ratio 95% Cl F
Kidney and/or adrenal glands involved 2.8 1.3to 58 .006
Age > B0 years 2.5 1.3t045 .001
LDH = normal 2.4 131045 006
ECOG PS =1 2.2 131039 006
Stage I/IV disease 2.0 1.0103.8 .039
Extranodal involvement = 1 1.0 05to1.8  .935

Abbreviations; ECOG PS, Eastern Cooperative Oncology Group performance

status; LDH, lactate dehydrogenase.

Schmitz N. JCO. 2016;34: 3150-3156.




Proportion

0.30 -
0.25 - CNS-IPI
0.20 -
0.15 4 Kidney/adrenal glands involved (n = 90)
0.10 -
P<.001
0.05 Kidney/adrenal glands not involved (n = 2,074)
o5
‘/T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Time to Relapse (months)
No. at risk
Not involved 1,815 1,560 1,107 728 314 104 25
Involved 64 52 34 21 13 6 2

Schmitz N. JCO. 2016;34: 3150-3156.




Proportion

0.40 -

. CNS-IPI

0.30 -

0.25 -

0.20 -

0.15 - 5

0.10 - 4

0054 H J r

..r‘&‘;“‘.l 2
ﬂ.'é!‘r T T T I I
0 10 20 30 40 50 60 70 80 90 100
Time to Relapse (months)

No. at risk
0 217 196 140 91 37 12 1 0 0 0
1 687 601 422 267 110 32 4 0 0 0
2 458 388 273 183 85 31 12 4 0 0
3 316 259 185 126 56 21 7 2 0 0
4 146 122 92 66 31 14 3 0 0 0
5 45 37 25 13 6 0 0 0 0 0
6 7 6 4 3 2 0 0 0 0 0

No.
of factors

0 (n =235)
1 (n=767)
2 (n=516)
3 (n = 380)
4 (n = 188)
5 (n = 62)

6 (n=13)

Singular year:
2-year rate

0.0%
0.8%
2.4%
4.7%
7.4%
15.0%

32.5%

Schmitz N. JCO. 2016;34: 3150-3156.




Kezelési lehet6ség CNS lymphomaban

Kemoterapia: nagy dozisu methotrexate alapu - 2
3g/m? véragygaton atjutni. Nagy dozisu cytosine
arabinoside is. (procarbazin, carmustin)

Intrathecalis kezelés, prophylaxis: methotrexate,
cytosin arabinosid, steroid (hydrocortison vagy
dexamethason), liposomalis cytosin arabinosid

Koponya irradiacio (WBRT) — teljes agy irradiacio

Ossejt transzplantacié
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Risk factors for CNS involvement?
A LDH plus >1extranodal site

or
Involvement of one of the following: testis, breast, kidney, adrenal gland, epidural space
or
High CNS-IPI
or
MYC plus BCL2/BCLE gene rearrangements
V v
CSFexamination® (CC and FCM®) No CNS prophylaxis
—|FCMP - /CC- —>| CNS prophylaxis®
FCM+/CC - .
—>>|(occult CNS disease) - CNS therapy®
—=>|FCM +/CC + — CNS therapy®

FJ Penalver Haematologica 2017; 102: 235-245



Prognosztikus alcsoportok
de novo DLCL-ben = C

DNS microarray analizis megjosolja a

kemoterapiat kovetd tulélést
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GCB

Histone modification
-EZH2 mutations
-MLL2 mutations
-CREBBP mutations
-EP300 mutations

Blocks to terminal differentiation
-BCL6 expression, EZH2 mutations

Cell cycle activation +\- blocks to

apoptosis
-MYC and BCL2 translocations

(DHIT) and protein over-expression

MTOR pathway activation

Signaling cascades
-PTEN dellloss (PI3K and AKT

activation)

ABC

BCR/NF-kB signalin
-CD79A/B, CARD11, MYD88 mutations,
TNFAIP3 (A20) deletions

Histone modification
-MLL2 mutations
-CREBBP mutations
-EP300 mutations

Blocks to terminal differentiation
-BCL6 translocations, PRDM1 loss/
mutations

Cell cycle activation +\- blocks to

apoptosis
-MYC translocations, MYC and BCL2

protein over-expression

MTOR pathway activation

Signaling cascades
-PI3K and AKT activation

Cytokine signaling/JAK-STAT
pathway activation

Sehn LH. Blood
2015;125:22-32



de novo DLCL szubklasszifikacio

GCB

GCB

CD10 7 MUM1 7
NN

+ non-GCB

bcl6

5-éves OS.CHOP | ¥
non-GCB
GCB
76%  |34%

Hans CP, et al. Blood 2004; 103:275-282.



Kromoszédmalis egyensulyhiany DLBCL-ben

J
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All DLBCL tumors (n=54)
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kromoszdma vesztés bal oldal; nyerés jobb oldal

Berlung M. Modern Pathology 2002;15:807-816




Prognosztika

* |PI, aalPIl - klinikai jelent6ség

* Betegség kiterjedtsége (stadium, bulky
betegség)

* Beteg (kisérd betegségek)
* Therapiara adott valasz (korai PET-CT)

Finomabb prognosztika: patholdgiai altipus,
bcl-2, p53, DNS-CHIP, stb



PET/CT




Valdszinliség

Eseménymentes tulélés (EFS) alakulasa a
4 ciklus kezelés utani PET statusz alapjan

1.00 A
0.75 -
0.50 - LILI_L‘ PET pos (n =32) 2 éves EFS = 46%
0.25 -
p =0.0003
0.00 , ; | |
0 1 2 3 4

Ev



Response

PETCT valaszok fokozatai

No uptake FDG < MBP FDG >MBP < liver FDG > liver FDG >> liver
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Az interim PETCT szenzitivitasa és specificitasa
nem meggyo6zo.

A tumorok 2 ciklus utan még nem valnak PET
negativva.

Kezelést lezard PETCT mar szenzitivebb,
specifikusabb

Cashen AS. J Nucl Med 2011;52:386-392



CHOP kemoterapia

* Cyclophosphamide (Cytoxan)

* Hydroxydaunorubicin
(Adriamycin)

* Oncovin (Vincristine)
* Prednisone



Agressziv NHL tulélés osszehasonlitasa

100 CHOP
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0
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Evek

Fisher et al. N Engl J Med 1993;328:1002-6



CD20, mint terapias célpont elonyei

* Nem tumorspecifikus, de B sejt
specifikus

* A B-NHL tébb mint 95%-an jelen van

* Minden tumorsejten jelen van, magas
kopia szamban
(50.000-200.000/tumorseijt)

* A membranban stabil, nincs Ag varians
* Bioldgiai funkcidja van (Ca++ csatorna)
* Nincs jelen a B sejt prekurzor 6ssejten



Rituximab

Felfedezése: 1990 (Maloney és mtsai)

Terapias alkalmazas: 1995 6ta
Ajanlott doézis:

— 375 mg/m?, ambulanter adhaté

Mellékhatasok:

— ,First dose” reakcid (tumor
lysis, citokin release)

— B sejt deplécid

— Ritkan késéi agranulocytosis,
immunszovédmeények




Hatasmechanizmus

Komplement

Aktivacio
(CDC)
Apoptosis
/ indukcié
Kemoszenzitizacio

™~

CD20+ B sejt



Rituximab alkalmazasa DLCL-ben

Alapkezelésként immuno-kemotherapia (R-CHOP
alapu) kor, IPI és prognozishoz igazitva

R-CHOP alapu kemotherapia intenzitasa (21, 14,
dose-dense, optimalis kombinaciok)

Mabthera konszolidacio és fenntarto kezelés
(1. és 2. remisszioban)

Mabthera és transzplantacio (6ssejt mobilizacio;
transzplantaciot kovet6 fenntartd kezelés)

Mabthera relapszusban



Ofatumumab vs. Rituximab
CD20

Ofatumumab Rituximab
binding site -~ TR ; _\_binding site
OOOOOOC

J Clin Oncol. 2010;28:3525.

Ofatumumab

Complement
cascade

Membrane
attack complex

Ofatumumals

C1q complement protein

Ofatumumab

Osmotic cell lysis

CD20
Large loop

Extracellular space

Bl Memky i

Intracellular space




Obinutuzumab

Enhanced ADCC

Glycoengineering for
increased affinity to FcyRllla

Increased Direct Cell Death
Type Il versus Type | antibody

, OC Effector
o0
o O Cell

Lower CDC " GA101 %? Complement

Type Il versus Type | antibody
% CD20 ) | FeyRllla

ADCC, antibody-dependent cell-mediated cytotoxicity

CDC, complement-dependent cytotoxicity
Macener F af al Blaod 20010 115423024409



GAZYVARO (obinutuzumab)

ARRA TERVEZTEK, HOGY KIFEJEZETTEBB HATASSAL RENDELKEZZEN A KOROS B-SEJTEKKEL

SZEMBEN

Optimalizalt glikozilacios
technikaval modositott Fc
régio

Fokozottabb antitest

dependens cellularis
ll-es tipusu 3 citotoxicitas (ADCC)?
anti-CD20 mAb?

ErGteljesebb
direkt sejthalal?

1. Niederfellner G, et al. Blood 2011; 118:358—-367. 2. Méssner E, et al. Blood 2010; 115:4393-4402.

T0Td/9T02/2VS



I-ES ES II-ES TiIiPUSU MONOKLONALIS ANTITESTEK
ELTERO KOTODES A CD20 MOLEKULAHOZ

I-es tipus:

rituximab

Intertetramerikus kotédés

Az |-es tipusi monoklonalis antitestek, mint a MabThera, a CD20
tetramereknek egymastodl tavolabb levd térbeli alakzatdval
képesek csak kapcsolddni.t

1. Beers SA et al. Seminars in hematology 2010; 47:107-114 2. Niederfellner G et al. Blood. 2011;118(2):358-367

ll-es tipus:
obinutuzumab

Intratetramerikus kot6dés

. . “,'."_v-"_'..'--« d
%% o e > i
“"A: % im “"..;#\ﬁ g #’
B-sejt
membran

A ll-es tipusu monoklondlis antitest, mint a Gazyvaro, a
CD20 tetramerekkel teljesen mas
térbeli alakzatot vesz fel, mint az I-es tipusuak.l?

T0Td/9T02/2VS



I-ES ES 11-ES TiPUSU MONOKLONALIS ANTITESTEK

ELTERO MUKODES

I-es tipus: ll-es tipus:
rituximab obinutuzumab

b N G S ) o, A L

1.Beers AS et al. Semin Hematol 2010; 47(2):107-114. 2. Pedersen IM, et al. Blood 2002; 99:1314-1319. 3. Alduaij W, et al. Blood 2011; 117:4519-4529. 4. lvanov
A, et al. J Clin Invest 2009; 119:2143-2159.

T0Td/9T02/2VS



Yttrium-90 labelled Zevalin®

Konjugalt monoklonalis
antitestek

Y

Ibritumomab

NT

s, 1 xotan (MX-DTPA)

Radionucleotide ¥ Tumor Cell
r\g\J :
! el
. w o
’ Radionucleotide B-cell B v
/ \ 3
Tumor Cell R o
B I p 5 | cozo
| Antigen _
,’ \\' I '
BiOl()giC / Anti-CD20 » Bexwar™
Chemotherapy Aoy 121,
Radicisolope




Polatuzumab vedotin

B-cell receptor




Polatuzumab Vedotin és Pinatuzumab Vedotin
aktivitasa Rel/Ref NHL-ban

Antibody with Potential Conjugation Sites for “
VC-MMAE (*) "' 0.= \\\ ADC binds to receptor

ADC-receptor complex is

\' 4 internalized
N\ ‘

S\
VC-MMAE
& (linker-drug) »

MC VC PABC €—MMAE—>

H o 00 00
-Cys 0 o n© o NL AN
¥ s NN N o No L TNTTN
o] HO7 H OH
Protease cleavage HN
N © Cytotoxic agent is Apoptosis (cell death)
2

released in lysosomes Microtubule

disruption
 Antibody—drug conjugates made up of a potent microtubule inhibitor called
monomethyl auristatin E which is connected to monoclonal antibodies anti-CD22 and

CD79b (expressed by many B-cell malignancies) by a protease-cleavable peptide
linker

Both polatuzumab and pinatuzumab have shown activity in phase | trials

Morschhauser F, et al. ASCO 2014. Abstract 8519.



Maximum change from baseline (%)

Maximum change from baseline (%)

A iNHL

150+

100+

50+

0+

50

3 Single-agent polatuzumab vedotin (2-4 mg/kg)
[ Polatuzumab vedotin (2.4 mg/kg) + rituximab (375 mg/m’)
3 Single-agent polatuzumab vedotin (1.8 mg/kg)

................................................................................................

..............................

-100~
B pLecL Kbpenysejtes lymphoma
150 e

Maximum change from baseline ®
o
L

[
v
(=]

1

=100~

Palanca-Wessels et al. Lancet Oncology 2016;16:704-715.



Polatuzumab (CD79b) + R vs
Pinatuzumab (CD22) + R: PFS

1 Median PFS, Mos (95% Cl)

- R+ CD22 ADC R+ CD79b ADC
. (N = 42) (N = 39)
1 CD22 +R

54 5.2
CD79b +R (2.8-8.4) (4.1-NR)

a

—— CD22 +R
] CD79b +R
| | | | | | | | | | | | | |

Morschhauser F, et al. ASCO 2014. Abstract 8519.




Relapszusos, refrakter diffuz
nagy B-sejtes lymphomaban

Polatuzumab 1,8 mg/m?
rituximba375 mg/m?
bendamustin 2x90 mg/m?



Blinatumomab (MT1 03)® A T Cell-Engaging BIiTE Antibody

Anti-CD3 Ab

Activation

Redlrected
cell lysis /( ‘

E\! cD3 -'-)

MT103 ™ w

B Lymphoblast Cytotoxic T Cell

See
4
—

Anti-CD19 Ab Apoptosis Proliferation

Adapted from: Nagorsen D et al; Blood 2009; 114: 2723




Bispecifikus antitest (CD20 és CD3)
mosunetuzumab

Cytotoxic T cell

Mosusetuzumad




Double hit, triple hit lymphoma (WH0O2016)
High-grade B-cell lymphoma with translocations involving myc and bcl-2 or bcl-é6.

Blastoid BL DLECLBL DLBCL

TdTs TdT-, cyclin D1-

B-LBL HGBL, NOS BL

D,

Myc

Ve

DLBEL, NOS

HGBL, with MYC and
BCL2 andiar BCLER

Overall survival (proportion)

i

v Other (0 « 238)
s MYCY/BCL2" (0 = 58)
e OHIT (0 = 14)
084
06+
044 Double expressor _ .
Double hit
0:2
P <001
*P = 014 [MYC'/BCL2" vother)

0 s s 80 Friedberg JW. Blood 2017; 130:590-596

Time (years)



FLIPI (Follicular Lymphoma) IPI (Large Cell Lymphoma)

SN CERVICAL

Age >60 yr Age >60 yr O R I N
Ann Arbor stage (lll or IV) Stage | or Il iy
Hemoglobin level <12 g/dL (120 | Performance status 0 or 1 S .
g/L) Extranodal involvement >1 site  weonsa. |- - O.OO -
Number of nodal* areas >4 Serum LDH level >1x normal o - 9 ol -
Serum LDH level above normal I & \ | e
Risk Categories | 5-/10-yr Overall | Risk Categories 5-yr Overall | SPLENIC (HEPATIC) HILAR
(Factors) Survival (%) (Factors) Survival oo [ 0 {PoRmAL
Low (0-1) 90/70 Low (0-1) 73 SN 8 o

EXTERNAL ILIAC —_—) mgtlllm|
Intermediate (2) | 77/50 Low Intermediate (2) | 51 S I f
High (>3) 52/35 High Intermediate (3) | 43 \ A ]

High (4-5) 26

inguinal, epitrochlear, and poplit

FLIPI = Follicular Lymphoma International Prognostic Index; IPI = International
Prognostic Index; LDH = lactate dehydrogenase

*The nodal categories are cervical, mediastinal, axillary, mesenteric, para-aortic,

FLIPI

Philippe Solal-Céligny et al.
Blood 2004;104: 1258-1265

—Suryival Probability

02

oo

T
] 12 24

Ll Ll Ll

L) L
36 a8 &80 72 84 o5
Time (months)



FLIPI2

Follicular Lymphoma International Prognostic Index 2 (FLIPI2) Calculator
Prognostic score for untreated follicular lymphoma

Applies at the time of first treatment.

1. Sum the number of risk factors to calculate FLIPI-2 score
Age (years) 0 Age: < 60 years 60 years or older
Serum beta 2 microglobulin -Please Select v 0 Serum beta 2 microglobulin: Normal Raised
Bone marrow involvement -Please Select v 0 Bone marrow involvement: Absent Present
Longest diameter of largest involved node (cm) 0 Longest diameter of largest involved node: Less than 6 cm £ cm or mare
Hemoglobin (gfdL) 0 Hemoglobin: 12 g/dL or greater <12 g/dL
2. Determine risk category and prognosis
Sum of score 0 0 Low risk a0 76
Risk category LOW 1-2 Intermediate risk 51 49
3-5 High risk 19 37
References

Eederico M, Bellei i, Marcheselli L, Luminari 5, Lopez-Guillermo A, Vitolo U et al. Follicular lymphoma international prognostic index 2: a new prognostic index for follicular lymphoma developed by the

international follicular lymphoma prognostic factor p




Probability

Probability

Rituximab-bendamustin vs rituximab-CHOP kis
malignitasu lymphomakban

Median (IQR; months)

—B-R Not reached (221 to not yet reached)

—— R-CHOP 409 (15-2 to not yet reached)

Follicularis

HR 0-61 (95% C1 0-42-0-87)
p=0-0072

4 HRO49

Median (IQR; months)
354 (28-8-54.9)
22:1(151-33-8)

— B-R
—— R-CHOP

Kopenysejtes

(95% C1 0-28-0.79)
p=0-0044

Median (IQR; months)
— B-R 57-2 (209 to not yet reached)
—— R-CHOP 472 (20-3-65-7)

Marginalis Z(’)naL

HR 0-70 (95% C1 0-34-1-43)
p=0-3249

Median (IQR; months)
—B-R 69-5(36-6-73-0)
~—— R-CHOP 28:1(17-8-51-0)

Waldenstrom

HR 033 (95% C1 0-11-0-64)
p=0-0033

T I U 1 I T 1

12 24 36 48 60 72 84 96

Time (months)

COVID-19 idején ajanlas:
bendamustinnal dvatossag!

T 1 1 J ) 1 I 1

0 12 24 36 48 60 72 84 96
Time (months)

MJ Rummel Lancet 2013;381:1203-1210.



Az iNHL-s betegek egy része nem reagal a rituximab

alapu kezelésre

For each 100 patients treated with R-chemotherapy in 1L

1 relapse expected within 5 years

>1 relapse expected within 5 years

i

10 refractory 45 progress within 5 years

! ! |

Treatment options for these patients are limited
Outcome following salvage treatment!~3
Median PFS <1 year
Median OS <3 years

1Kahl B, et al. Cancer 2010;116:106—-14

2Horning SJ, et al. J Clin Oncol 2005;23:712-9

3Czuczman MS, et al. Blood 2012;119:3698-704

4Estimated from EORTC20981 trial: Van Oers MH, et al. J Clin Oncol 2010;28:2853-8

Median OS >5 years*

~N

45 have a response
lasting >5 years

}

Can be retreated with
R-chemotherapy
Median OS >10 years

*Some of the patient numbers provided here have been estimated and extrapolated
from multiple reference sources and may therefore not be wholly accurate

1L, first-line; 2L, second-line; iNHL, indolent non-Hodgkin lymphoma;

0S, overall survival; PFS, progression-free survival; R, MabThera



Jelenleg nincs meghatarozott standard kezelés rituximab

refrakter iNHL esetén

A refrakter betegek >50%-anal a terapias valasz <1 év

Benda monotherapy?

Median PFS
9.3 months

60 |
S
[72]
[*
o
40 |
20 |

Time (years)

1Kahl B, et al. Cancer 2010;116:106-14

2Horning SJ, et al. J Clin Oncol 2005;23:712-9
3Czuczman MS, et al. Blood 2012;119:3698-704
4Gopal AK, et al. N EnglJ Med 2014;370:1008-18

PFS (%)

Radioimmunoconjugate Ofatumumab monotherapy?
(*34-tositumomab)?

Idelalisib monotherapy*

100 - Median PFS 100 4 Median PFS 100 4 Median PFS
10.4 months 5.8 months 11.0 months
80 J 80 J 80 ]
60 60 | 60 |
(7] wv
S a !
40 40 | 40 _ !
1
1
1
1
20 | 20 20 | :
1
1
1
1
0 1 1 0 0 1 1 1
1 2 1 2
Time (years) Time (years) Time (years)

Benda, bendamustine; iNHL, indolent non-Hodgkin lymphoma;
PFS, progression-free survival; SoC, standard of care



GADOLIN: vizsgalati terv

Complete response, partial response or stable disease

obinutuzumab 1000mg +
bendamustine

obinutuzumab maintenance
1000mg every 2 months for

I e 2 years or until progression
y unti gressi
rituximab refractory . X 6 cycles
: Randomise
iNHL 11
(N=396%) :
| bendamustine

> 120mg/m?/day
up to 6 cycles

Bendamustine: 120mg/m?2/day or 90mg/m?/day on Days 1 and 2 of 6 x 28-day cycles
GAZYVA: 1000mgon Days 1, 8, and 15 of Cycle 1, Day 1 of Cycles 2—6 and every 2 months for up to 2 years

Primary

endpoint PFS as assessed by an IRC

Secondary PFS as assessed by investigator, OS, BOR, ORR, CRR, DOR, EFS, DFS, safety, PK, pharmacoeconomics,
endpoints PRO, MRD response (exploratory endpoint)

Safety plan Early safety interim analysis conducted by a DSMB after 20 patients received Cycle 1 to evaluate for overt

excess toxicity resulting in protocol modifications to be considered

The bendamustine doses prescribed were as high as recommended for anti-CD20 combination therapy and monotherapy, respectively!

*At the data analysis cut-off (1 September 2014) 396 patients were enrolled and randomised;

17 additional patients were enrolled after the cut-off and therefore were not included in the analysis
BOR, best overall response; CRR, complete response rate; DFS, disease-free survival;

DOR, duration of response; DSMB, data safety monitoring board; EFS, event-free survival;

iNHL, indolent non-Hodgkin lymphoma; IRC, independent review committee;

MRD, minimal residual disease; ORR, overall response rate; OS, overall survival;

PFS, progression-free survival; PK, pharmacokinetic; PRO, patient-reported outcomes

1Cheson B, et al. Clin Lymphoma Myeloma Leuk. 2010;10:21-7
Sehn L, et al. Lancet Oncol. 2016;17(8):1081-93.

Trnény M, et al. EHA June 2016. Oral presentation

Sehn L, et al. ASCO May/June 2015. Oral presentation

Sehn L, et al. EHA June 2015. Poster presentation

Cheson B, et al. ICML June 2015. Oral presentation



52%-kal csokkent a progresszid kockazata
G-benda kombinacioval (FL)

Szignifikansan javult a PFS G + benda kombinacidval

G + benda Benda
IRC-assessed PFS (n=155) (n=166)
Events, n 54 (34.8%) 90 (54.2%)
. NR (22.5— 13.8 (11.4-
0,
Median PFS (months) (95% ClI) NR) 16.2)
z Stratified HR (95% CI)* 0.48 (0.34-0.68), p<0.0001
E
@©
X < 2 . e
e
o 1
w 1
L 1
o 1
1
: G + benda (n=155)
1
: = Benda (n=166)
: 13.8 mo.
0.0 1
I I I I I I I I I
0 6 12 18 24 30 36 42 48 54
No. of patients at risk Time (months)
155 120 79 61 38 20 6 2 1
166 122 66 29 17 7 2 1

*Stratification factors: refractory type (R vs R-chemo), prior therapies (<2 vs >2)
Benda, bendamustine; Cl, confidence interval; FL, follicular lymphoma; HR, hazard ratio;
Trnény M, et al. EHA June 2016. Oral presentation IRC, independent review committee; mo., months; NR, not reached; PFS, progression-free survival



Mantle cell international prognostic index (MIPI)

Pont | Kor (év) |PS LDH FVS (G/I)
0 <50 0-1 <0,67xnorm <6,7
1 50-59 0,67-0,99xn 6,7-9,999
2 60-69 2-4 1-1,49xn 10-14
3 >70 >1,5xnorm >15
Kis riziko (0-3) Atlag tulélés: ,not yet reached”
Kp rizikd (4-5) Atlag tulélés: 51 hé
Nagy riziké (6-11) Atlag tulélés: 29 hé

Hoster E. Blood 2008; 11:558-565.




Overall Survival according to Mantle cell IPI
(MIPI)

Overall survival by MIPI

Fy
=
©
D
O
Q.

P-value = 0.0046

= L (E/N = 14/49)

— |-H (E/N = 29/48)

2 4
Time (years)

MCL Romaguera et al, British J Heme, 2008

Kezelés:
Nordic MCL2 protocol: This consists of the administration of three cycles of rituximab-CHOP

alternating with three cycles of high ¢ doses of Ara-C, followed by ABMT with BEAM or BEAC.



Célzott Kinaz gatlas BCR jelatvitelben

BCR: B-sejt receptor

Antigen FDA befogadta az ibrutinib-et

kopeny -sejtes lymphomaban 2013-ban;

CLL ben 2014-ben és
Idelalisib, copanlisib, duvelisib ko

Waldenstrom macroglobulinaemiaban 2015-ben
Ibrutinib, acalabrutinib “A
NF-kB

BCR

CD?Q
extracellular

intracellular



Differencialdiagnosztika B-sejtes kis malignitasu

lymphomaban

Immunophenoftypic Fingerprint CD markers for Variety of B-cell Cancers

Cancer Type| Sig CD5 CD19 CD20 CD10 CD11c CD22 CD23 CD43 CD103 Cyclin D1
CLL/SLL + + + + - : + + :
MCL ++ + + + +- . - - . -
HCL ++ + + + + +
LPL ++ + + -
SML ++ + + i +
FCL ++ + + + -

Abbreviations: CLL, chronic lymphacytic leukemia; SLL, small lymphocytic lymphoma; MCL, mantle cell lymphoma; HCL, hair call

leukemia; LPL, lymphoplasmacytic lymphoma; SML, splenic marginal zone lymphoma; FCL, follicular cell lymphoma.

http://jco.ascopubs.org/cgi/reprint/26/6/1193




Adoptive Immuno-Gene Therapy using
CAR-T-cells for Refractory B Cell Non-Hodgkin Lymphoma

Clinical
Blood dghg

PBL

20

\ l Ex vivo culture
scFv— X
m D %8@
CD28 — Tumor ! @
\ ’ &)
] @@y || |

& Retrovirus vector
CD19-CAR-T cell 7 . i \'6

bb SFG-1928z
L o

| CD19-CAR-T v
\\\ cell processing & quality test

cytotoxic activation

Chimera antigen receptor



@ IN THE BODY ;
Dying

cancer
cell

CART cell

@ IN THE CLINIC .
” The white blood cells, | Blood s

including T cells, are | tken
from the
separated out, and SHeit
the rest of the blood | ©
is returned to the
patient.
The receptors The CART cells identify the cancer
are attracted to cells with the target antigens, and kill
T cells targets on the them. CART cells may remain in the
are sent surface of the body for some time to help prevent
to the cancer cells. the cancer cells from returning.
lab

CART cells are put back into the patient’s
bloodstream, typically after chemotherapy is
given to make space, and continue to multiply.

A (Yo
Blood @s@ @ IN THE CLINIC

I

@ IN THE LAB/MANUFACTURING FACILITY

T cells are engineered to find and kill cancer cells.

i % ! _~Virus

Receptor

CAR-T sejt
terapia

An inactive virus is
used to insert genes
into the T cells.

@ Fran Milner 2017

The genes cause the T cells
to make special receptors,
called CARs, on their
surfaces.

Modified T cells (now called
CART cells) are multiplied
until there are millions of
these attacker cells.




ABSOLUTE NUMBERS OF PATIENTS RECEIVING CAR-T
CELLULAR THERAPIES

66



Hodgkin lymphoma incidencia korcsoport szerint

1 Femnale Cases | Male Cases we= Fomale Rates = bale Rates

120

105

73

43

Average Number of New Cases per Year

15 41
A ||

Oto 05t 10t 15to 20to 25tﬂ- Sﬂtu 35tc| 4C|I:u 4Etu 51]1:0 EEtu G60to B5to TOto 75to BO0to &5tc 90+
04 09 14 13 24 64 69 T4 79 g4 89

Agn at Dlagnums

8.0

7.0

6.0

5.0

4.0

Incidence Rate per 100,000



Kemoterapias protokollok Hodgkin
lymphomaban

MOPP, COPP, COPP-ABV hybrid
ABVD (leggyakrabban hasznalt)

— Adriamycin, Bleomycin, Vinblastine,
Dacarbazine

BEACOPP
Stanford V




Kezelési lehetosegek

 Kombinalt kemoterapia és radioterapia
bulky mediastinalis masszara (kemot.
majd érintett mezGbs irradiacio).

* Relapszus esetén salvage kemoterapia
szikséges (DHAP).



Total nodal Regional nodal

Dézis: 20-40 Gy

Radioterapia

>

Involved field Involved node

20 Gy + 10 Gy

Joachim Yahalom abraja ASCO 2010
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Késoi szovodmeények

Cumulative Occurrence (%)

40-
—— Recurrent Hodpkin's lymphoma
—— Second malignant condition
30- Cardiovascular events

30

Years

NEJM 2010




Késoi szovodmeények
Hodgkin lymphomaban

* Magas incidencia masodik malignitasra
— Els6 10 évben leukémia, késébb solid
tumorok.
* Leukémia, akik alkilalo szert vagy
kombinalt kemo/RT-t kaptak.

e Tudo cc és emlo cc, akik mellkas
besugarzast kaptak, f6leg erds
dohanyosok.



Tovabbi késoi komplikacidk

Hypothyreoidismus nyak besugarzas
utan.

Constrictive pericarditis mediastinum
radioterapia utan.

Infertilitas alkilalo szerek utan.

Szivelégtelenség Adriamycin
kezeléstol.



Uj kezelések Hodgkin lymphomaban

Monoklonalis antitestek:
Anti-CD30: SGN30; MDX060; SGN35

Anti-CD30 + monomethyl auristatin E konjugatum
(szintetikus anti-microtubulus szer)
Anti-CD40: SGN-40 és HCD122
Anti-TRAIL-R1/R2 =+ vorinostat, bortezomib
Anti-CD80 (galiximab)
Anti-IL-13 fully human monoclonalis antitest(TNX-650)

Histon deacetylase inhibitorok (I-IV. csoport): pan-deacetylase inhibitorok: Vorinostat, Belinostat,
Romidepsine, Panobinostat, (MGCD-0103, Etinostat)

PI3K/Akt/mTOR NF-kappaB gatlas (bortezomib) H&-sokk protein 90 Lenalinomid, Rituximab
(mikrokornyezet gatlas)

Check-point gatlok




A CD30 binding —»

site

SGN-35

£ <«— Light chain
_ MMAE

<4— Heavy chain

An ADC consists of three components

A monoclonal antibody (mAb),
specific for a tumor-associated
antigen target that has limited

expression on normal cells

A cytotoxic agent

A stabla linker
that binds the
cytotoxic agant
to the antibody
in plasma and
releases the
agant within
the target cell

| S

Cancer Res 2011;17:6428-6436

80-87 % ORR
ALCL-ben
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PD-L1 binds to PD-1 and inhibits Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell T cell killing of tumor cell

programmed-death receptor (PD-1)
programmed death-ligand 1 (PD-L1)

Tumor cell
Tumor cell death




Checkpoint gatlok

T-cell receptor Antigen

ooal oo

Nivolumab, ‘
pemrolizumab | Tumour

cell

Guha M. The Pharmacutical
Journal 2014;293: DOI:
10.1211/PJ.2014.20067127

programmed-death receptor ; e 3
(PD-1) és programmed death-
ligand 1 (PD-L1)



KEYNOTE-013 tanulmany: Valasz

Pemrolizumab 10 mg/kg heti 2x, ha brentuximab nem hatasos

100

80
S
(<}
2 40 :
S Betegek 90%-nal a target 1€zié mérete csokkent
$ 20
@
@ 0
0
= -201
[<B)
e -404
]
e
O -604

-80-

-100-

 ORR(n=31): 65%
— CR: 16%

clinicaloptions.com



http://www.clinicaloptions.com/oncology

Nivolumab hatasossag Hodgkin lymphomaban

—— ASCT Failure-Bren Failure HL
1202, ——— ASCT Naive-Bren Failure HL
Bren-Naive HL

140]

P>
20 -

L Cancerworld 2017

Percent Change From Baseline
g

-50 ‘ ,

60 A

70 il
-80 - -

-90 ! —

¥ T x T * I 5 1 N I

32 40 48 56 64 72 80 88 96
Time Since First Dose (Weeks)

* 1st Occurrence of CR ® 1st Occurrence of PR X 1st Occurrence of New Lesion



Nivolumab: refrakter, relabalé cHL: Legjobb valasz

2571 SD

0)
13 PR (65%) CR

Tumor méret valtozas
(%0)

-100-

Betegek (n = 23)
On treatment, ongoing response
Off treatment without disease progression
PD, following response or SD O

clinicaloptions.com



http://www.clinicaloptions.com/oncology

Prognosztikus 5 éves tulélés |10 éves tulélés

faktorok

. Csoport 62,3 % 54,9 %

0 adverz faktor

Il. Csoport 52,9 % 38,8 %

1 adverz faktor

lll. Csoport 32,9 % 18,0 %

2 adverz faktor

IV. Csoport 18,3 % 12,6 %

3 v.4 adverz faktor
Kedvezétlen faktorok: 385 beteg alapjan T_gejtes
kor > 60 év; PS >2; LDH>normalis; csontveld érintettség. lymphoma

PIT

Gallamini A. Blood 2004; 103: 2474-2479.



Proportion Surviving

Owverall Survival

o
-
in
1

:

E

L

H
|

Osszesitett
tulélés

PTCL-ben

Gallamini A. Blood.
2004;103:2474-2479


http://asheducationbook.hematologylibrary.org/content/vol2006/issue1/images/large/Greer_fig2.jpeg

IHC algoritmus PTCL-NOS-ban

18 PTCL-TEBX21

/ (SRS 1 PTCL-GATAJ by GEP)

TBX21 IHC [ 20%)

6 PTCL-TBX21

N7

CXCR3 IHC (2 20%)

12 PTCL-GATA3

[SPTCESIEEEE 1 FTCL-GATA3 by GEP)

\ /' CIIREPEESSATARE. 2 PTCL-TBX21 by GEP)

GATA3 IHC (= 50%)

N\

1 PTCL-GATA3

/ APTCL-GATAS by GEP|

CCR4 IHC [= 50%)

2 PTCL-Unclassifiable
(1 PTCL-GATAJ; 1 PTCL-TBX21 by GEP)

\

Amador C. Blood. 2019. szept. 27. pii: blood.2019000779. doi: 10.1182/blood.2019000779.

PTCL-TBX21 | PTCL-GATA3 | PTCL-UNC
by GEP (n=26) | by GEP (n=14) |by GEP (n=8)
PTCL-TBXH by IHC|  23(a8%) 2 (14%) 6 (67%)
PTCL-GATA3 by IHC 2(B8%) 11(79%) 2(22%)
Unclassified by IHC 1(4%) 1(7%) 1({11%)



https://www.ncbi.nlm.nih.gov/pubmed/31562134

Morphologic Patterns
100%

90%

80%

70% M Pattern 1

60% ! Pattern 2

o WPattern

o HPattern
(Lenneng

30% 3

A: monomorf, tumorsejt gazdag GATA3, minimalis
inflammatoérikus hattér

B: csoportosan nagy sejtek — pattern 2

C: polymorph, kevert inflammatadrikus hattér pattern 3
D: lymphohistiocytas (Lennert) — pattern 4

= Amador C. Blood. 2019.szept. 27. pii:
blood.2019000779. doi:
10.1182/blood.2019000779.



https://www.ncbi.nlm.nih.gov/pubmed/31562134

Valo-vilag adatok anthracyclin bazisu kezelést
koveto tulélésrol periférias T-sejtes lymphomaban

ITLP? SwedishP

Subgroup 5-y PFS 5-y OS 5-y PFS 5-y OS

ALK-positive
ALCL

ALK-negative
ALCL

PICL-NOS 20% 32% 21% 28%
AITL 18% 32% 20% 31%

60% 70% 63% 79%

36% 49% 31% 38%

a. Vose J, et al. J Clin Oncol. 2008;26:4124-4130.3]
b. Ellin F, et al. Blood. 2014;1570-1577.[7]




Ajanlasok PTCL primer kezelésére

ESMO (2013)°
ALCL CHOP21
NCCN (2015)® PTCL-NOS CHOEP21 €=
ALK+ ALCL CHOP21 AITL ‘CHOP-like’
CHOEP21 €= Consider consolidative HDC/ASCT if IPI/PIT =
ALK- ALCL = CHOEP2] e 2 or higher and if PR or CR after induction
PTCL-NOS | CHOP14 SIE-SIES-GITMO (2014)¢
AITL cHop21 2" "¢, ALK+ ALCLIPI 0-2 CHOP/CHOEP
- DA-EPOCHESIES E—S 65y ™ Gruppo Italiano Trapianto di Midollo Osseo
HyperCVA; %m,mﬁf ALCL | CHOP21
Consider consolidative HDC/SCT PTCL-NOS CHOEP21 <*—
(exception ALK+ or IP1 0 or 1) AITL Nl

Recommend consolidative ASCT for all
(include ALK+ IPI = 3 or higher)

a. NCCN guidelines. Non-Hodgkin’s lymphoma. Version 2.20158!; b. Dreyling M, et al. Ann Oncol. 2013;857-
87719 c. Corradini P, et al. Ann Oncol. 2014;25:2339-2350.[10]
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Talélési adatok refrakter/relapszusos T-sejtes

BCCA

PFS 3.7 months  *] \.

lymphomaban

100

I Romidepsin N=130

. I ¢ PFS 4 months
20 Dy PO s g
% © 3 6 9 12 15 18 21 24 27 30 33 36

5 10
Time (years)

Pralatrexate N=109 ©

PFS 3.5 months “

Time (months)

Belinostat N=129

PFS 1.6 months

3 6 8 12 15
Time (months)

18

21

24 0 3 © v 12 1 w2 M 2 » 3

cal#s88388;!

Brentuximab vedotin, anti-CD30 ADC
100% CD30+, biomarker-driven

ALCL N=56
PFS 13.3 months
2 4 6 8 10 12 14 16 18
Time (months)
>5-10% CD30+
PTCL N=21; AITL N=13
6.7 months

(-

1.6 months

vvvvvvv

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1
Time (Months)

C&%&%ﬁ& 11 0;3,3;§k0'C°“"°r OA, et al. J Clin Oncol. 2011;29:1182-118g, Coiffier B, et al. J Clin Oncol. 2012;30 :631-636, O’Connor OA et al ASCO 2013, Pro B, et al. J Clin
3221 :&?ZQOMKZ SM et al. Blood 2014;123:3095-3100




Refrakter/relapszusos ALCL kezelése brentuximab vedotinnal

Percentage of patients alive

Percentage of patients alive
without PD

A
100 - 100 4
90 4 OS o 90 ' —
80 - = 80- I_|_| I_I_|
- somumng
70 4 £ 704
60 o l_‘_l—n—ﬂ—n ;d:; 60 -
50 4 I—-.-—- g 50
40 - S 40
30 s
No. of = 30 No. of
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Number at risk Time from randomisation (months)

(number censored)
A+CHP 226 (0)  175(39) 149(61) 134(75) 108(82) 81(85)  64(88)  38(93)  24(93) 9(94) 3(95) 0(95)
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B Event/N HR (95% Cl)
A+CHP CHOP
Overall 95/226 124/226 - 0-71(0-54-0-93)
IPI Score
0-1 18/52 27/48 —a— 0-53 (0-29-0-97)
23 56/141 77145 —— 0-71(0:50-1-00
4-5 21/33 20/33 —a— 1.03 (0-55-1-92)
Age
<65 years 54/157 75/156 —— 0-67 (0-47-0-95)
=65 years 41/69 49/70 —a—H 0-70 (0-46-1-08)
Sex
Male 59/133 80/151 —a 0-80(0-57-1-13)
Female 36/93 44/75 —a— 0-49(0:31-078)
Baseline ECOG status
0-1 76/174 105/179 —— 0-66 (0-49-0-89)
2 19/51 19/47 0-98 (0-51-1-87)
Disease stage
12 15/42 19/46 0-95(0-48-1-88)
3 29/57 35/67 —a— 0-69 (0-42-1-14)
4 51/127 70/113 —— 0-64 (0-45-0-93)
Disease indication
ALK-positive sALCL 5/49 16/49 L —— ——— 029 (0-11-0-79)
ALK-negative sALCL 50/113 60/105 —a— 0-65 (0-44-0-95)
AITL 18/30 13/24 — 1:40 (0-64-3-07)
PTCL-NOS 19/29 31/43 —a—— 075 (0-41-137)
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UpToDate 2019 indukcié: CD30+ (>10%-a a tumorsejtnek): A-CHP
CD30-: kor< 60 év: CHOEP; kor>60: CHOP
konszolidacio: ASCT

National T . ol P
Comprehensive NCCN Guidelines Version 2.2019 e i
NCCN it Peripheral T-Cell Lymphomas Discussio

SUGGESTED TREATMENT REGIMENS?

First-line Therapy:
« Clinical trial®
« ALCL®
» Preferred regimen
0 Brentuximab vedotin + CHP (cyclophosphamide, doxorubicin, and prednisone)? (category 1)
» Other recommended regimens
0 CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone)
0 CHOEP (cyclophosphamide, doxorubicin, vincristine, etoposide, prednisone)
0 Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)
+ Other histologies:®f
» Preferred regimens (in alphabetical order)
0 Brentuximab vedotin + CHP (cyclophosphamide, doxorubicin, and prednisone)d for CD30+ histologies
¢ CHOEP
0 CHOP
0 Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)
» Other recommended regimens (in alphabetical order)
0 CHOP followed by IVE (ifosfamide, etoposide, epirubicin) alternating with intermediate-dose methotrexate [Newcastle Regimen] [studied
only in patients with EATL]Y
0 HyperCVAD (cyclophosphamide, vincristine, doxorubicin, dexamethasone) alternating with high-dose methotrexate and cytarabine
(category 3)

First-line C lidation:

* Consider consolidatioﬁ with high-dose therapy and stem cell rescue.

See Second-line and Subsequent Therapy:
* PTCL-NOS; EATL; MEITL; nodal PTCL, TFH; FTCL (TCEL-B 2 of 5)

« AITL ’TCEL-B 3 of 5!
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