LYMPHOMAS

Non-Hodgkin's lymphoma IL.

Diagnosis - Staging — Treafrment —
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Pacientka KH 1950

zena, 2010 — postupné rostouci uzlina na krku — 2-3 meésice
-Prakticky lékar 2 linie ATB

-Objeveni se celkovych pfiznakl — inava, no€ni poceni
-Rychlé zhorseni — narust, polykaci obtize




What do we need for lymphoma
diagnosis?

>Any lesion suspected of malignancy should
be removed or biopsied

>I\ (on-invasive or ,minimally invasi
diagnostics — often takes ruch, much lo
9

rine mchJe aspiration today is obsolete and
should not be used



Lymphomas - what are we looking

at?

» Morphology: large v. srnall cells, nodular v.
diffuse growth

> Imunohistochemistry,
immunocytochemistry: charact ensug |
cornbination of markers for particular turor

>Clinieal characteristics

%ytogenetics molecular biology: minimal
residual disease markers

>Gene expression profiling: Targets for
srnart drugs

)



Pacient KH 1950- dg DLBCL at




Staging: Determination of the
extend of disease

Allways:

>I-}I]s;r0ry, physical examination, WBC,
piochermistry (LDH!!)

PWhole body CT or

PPET-CT: currently recommended for all FDG
avid lymphomas: HL, DLBCL, FL..)

PBoie marrow bio psy: not mandatory for
Hodgkin‘s and DLBCL



Staging IT
Only based on clinical situation:
PEndoscog oy

>(,5‘ﬂl tral nervous syster evaluation (MRI, CS¥
exarmination)

» Other organ biopsies (liver...)

Evaluation of patient ,fitness* — ability to receive
therapy:

>ECG~, echocardiography, spirormetry, thyroid
gland horrmones...



Lymphoma diagnosis based on
chest X-ray
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Large lymphoma mass in the
abdomen

oriwpressed 8:1
IM: 50 SE: 601
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Positron emission tomography

.

\k

Before treatment After treatment Relapse



PET-CT scans: merged images I




Staging according to Ann Arbor
classification (originally for
Hodgkin's lymphoma)
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More refined prognostic tools -
prognostic indexes: International
prognostic index (IPI) for
aqgressive lymphomas

Rizikové faktory

Mira
rizika

Statisticka
vyznamnost

Jednotlivé rizikové skupiny

IP1

Vek =60 let

LDH > norma

Performance status = 1
Klinické stadium III nebo IV
Postizeni >1 extranodalniho
organu

aalPI (<60 let)
Klinické stadium III nebo IV
LDH > norma

Performance status = 1

1,96
1,85
1,80
1,47
1,48

p <0,001
p <0,001
p<0,001
p<0.,001
p<0.,001

IPI
Nizké riziko
Stiedné nizké riziko

0-1 faktor
2 faktory
3 faktory

4-5 faktorn

Stiedné vysoké riziko
Vysoké riziko

aalPI (<60 let)
Nizké riziko

Stredné nizké riziko
Stredneé vysoké riziko
Vysoké riziko

0 faktord
1 faktor

2 faktory
3 faktory
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Treatment of lymphoma



Treatment modalities

)Chem@therapy

>Immmm@t—herapy — monoclonal antibodies
> Cold
>Radioactive
»Immunotoxins

>Radi@thempy

>Amt@1@g@ms stem cell transplant
>All@gemeic stem cell transplant
> New treatments, small molecules



C’hemorherapy

rirst-line or salvage treatrnen
> Curative or palliative
> Usually combined
Most frequent first-line for non-Hodgkin‘s lymphoma:
>CHOP: cyklofostarnid, adriaryecin, vincristin, prednison
ReZimy zachranné 1é¢by:
>Zil_|f)2§31_l vétSinou na platiné a etoposidu

U vylécitelnych nddord by nasim cilem mélo byt
vylécit pacienta na prvni pokus



Chemotherapy - salvage and
palliative treatment

>Sa~lvage treatment: with curative intent

Both HL and NHL: based mostly on cisplatin,
etoposid, Ara-C

>ESHAP etoposide, rethylprednisolon, Ara-C,



Immunotherapy

> Passive (2 (an

>,,CD_IL,I“— Lhot* - irmunotoxins

bodies)

gn

PRituximab (Rituxan, Ma

1)
»”Y [oriturmomab tiuxetan

»Alone or with chemothera oy
»Active immunether-apy — vaccination: not very

siiccessiull so Tar



Cold antibodies - mechanisms

Antibody-dependent Cornplernent dependent
C [y,

Cellular cytotoxicity Cytotoxicity



Zevalin® (°Y-Ibritumomab Tiuxetan)
radioimmunoconjugate

Monoclonal , IbFitumomab

antibody — Mouse rmonoclonal
antibody

, Tiuxetan (MX-DTPA)
— (@mpw res with
anntibody /, em««ul)les

Chelator

WY radionuclide



Crossfire effect of
immunoconjugate




Structure of Brentuximab Vedotin (B-Vedotin)

<«+— CD30 binding site
Light chain —»
MMAE @
Heavy chain —
OH
\ i LI
i /\O\ MAB
= A N0 N
H
MMAE Spacer Linker
ADC Internalization Process
(2]
B-vedotin

internalized, traffics

(1)
B-vedotin
to lysosome /_\

4{ binds CD30 i

\ B-vedotin
CD30

@ N

B o Free MMAE - can
) J produce cytotoxicity
JI\\N in tumor microenvironment
’( 5] \

(4]
Linker cleaved, :\IIMdAEt disrup:s microtubules,
MMAE released €3¢0 @PORIOSIS

ol

ADC = antibody-drug conjugate; MAB = monoclonal antibody; MMAE = monomethyl|
auristatin E (microtubule-disrupting agent)

I—CIT

Brentuximab
vedotin (Adcetris):
anti-CD30 +
monomethy/
auristatin E
(MMAE)



Autologous transplantation

recovery




How to evaluate treatment

response.

>Complete remission —
bone marrow, norrmal Ja

SYrptors..,

>Partlal remission — rmore than

>Stable disease — |
progression

»rogression relapse new lesion or increase of
existing lesion 50% or more

>Minimal residual disease — can be found only
by very sensitive methods (FACS, molecular
biology...)
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Léchba

>JA G-CHOP.... Parcialni remise PET
pozitivni

P2y R-DHAP: dit
>“ LAV + aut Jug_r_ ransplantace —
kompletn ise PET-negatlvm

S

‘\H

1t

>O;::’,If';ni obou stran krku

lamivudinem (AbSAY
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Non-Hodgkin's lymphomas in
Cczech republic (KLS, 2012)

7925 pacientt k 12.3.2012 - KLS
% 30

45%

435
40

39

30
235

20 -

15 -

8%  7.5%

10 -
6%

3%  2.5% 25% 2%  2.5%

DLBCL FL MZL MCL SLL B B PTL-NOS ALCL T
ostatni neuré ostatni



Diffuse large B-cell lymphoma
(DLBCL)
>nw ressive, CD20 positive
> Not homogenous disease: GC, ABC, mediastinal B-
lyraphora, prirnary CNS J/mpm@m«n
%ncogenes* Bel-2 - 1(14318), Bel-6 — 1(3314), e-mye —
Hes14

» Double and triple hit lymphomas

» Median age >60 years

(

> 15-20% have bone rmarrow infiliration

> B-symptoms frequent



Natural history of aggressive
lymphomas:

>JmmeJ ate therapy allways needed
» Curable, but...

> Treatment failure allways means poor
prognosis



How to approach DLBCL at
diagnosis
> 1! Allways chemoimmunotherapy (R-CHOP) —
even in stage I disease!! (DLBCL is CD20+)

>1\§ diotherapy only in bulky disease (>10 cr)
or according to PET

>,)s. tient who does not achieve PET-.negative
cornplete rernission atter first-line trea
continues salvage treatment immediately
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DLBCL: fate of patients before

rituximab

Percentage of Treatment Group

PATIENTS RELAPSES 3-YEAR
AT RISk OR DEATHS ESTIMATE

100 - — CHOP 225 114 41%
% - m-BACOD 223 109 46%
1 % - — ProMACE-CytaBOM 233 115 46%
80 -,"l - - MACOP-B 218 119 41%
S e P =0.35
60
40 =000 TSN oo —
30-40%
20 -
cured
0 T T T T }
0 2 4 6

Failure-free survival

risher Rl, N Engl J Wed
1993;328:1002-1006



DLBCL: fate of patients in
rituximab era

>

Percent Survival

—
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— 50-60%
cured
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1 2 3 4 5 6
Progression-free survival
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Sehn L, Blood,
2007:109:1857-62




OLBCL prognosis - R-IPIL:

—

0 risk factors
10% patients

94% PKS at 4 year

2

1-2 risk factors
45% patients

80% PKS at 4 years

Percent Survival
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Approach to DLBCL at relapse

> Curative v. Palliative treatment

>~)«nlvg¢ ge regimens: R -+ cisplatin, carboplatin,

L’J

etoposide, steroids
>Autol0g0us transplant if possible (in patients
responding to salvage treatment, up to 65-70

years)




Salvage therapy in DLBCL: platinum-
based regimen + ASCT (with
rituximab)

|
1.00 7 l! Prior rituximab: No (n = 41}
+ + + Censored prior rituximab: No
Prior rituximab: Yes (n = 187)
_ Censored prior rituximab: Yes
0.75

0.50 +

0.25 -

F=.0010

Survival Distribution Function ©

0 1 2 3 4 5

Event-Free Survival (years)

< 12 months after treatrment
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K-M, 1985, muz, primdrni
mediastinaini B-lymfom




K-M, 1985, muz, primarni
mediastindlni B-lymfom (2)

Lécéba tivodni: 6X R-CHOP s kurativnim
A1
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K-M, 1985, muz, primarni
mediastinadini B-lymfom (3)
4- ‘.




K-M, 1985, muz, primarni
mediastinalni B-lymfom (4)




K-M, 1985, muz, primdrni
mediastinalni B-lymfom (5)
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K-M, 1985, muz, primarni
mediastinalni B-lymfom (6)




K-M, 1985, muz, primarni
mediastindlni B-lymfom (7)




K-M, 1985, muz, primarni
mediastinalni B-lymfom (8)




How to approach DLBCL at
diagnosis
> 1! Allways chemoimmunotherapy (R-CHOP) —
even in stage I disease!! (DLBCL is CD20+)

>1\§ diotherapy only in bulky disease (>10 cr)
or according to PET

>,)s. tient who does not achieve PET-.negative
cornplete rernission atter first-line trea
continues salvage treatment immediately
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DLBCL: fate of patients in
rituximab era
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Approach to DLBCL at relapse

> Curative v. Palliative treatment

>~)«nlvg¢ ge regimens: R -+ cisplatin, carboplatin,

L’J

etoposide, steroids
>Autol0g0us transplant if possible (in patients
responding to salvage treatment, up to 65-70

years)




Salvage therapy in DLBCL: platinum-
based regimen + ASCT (with
rituximab)
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1.00 7 l! Prior rituximab: No (n = 41}
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Example of indoleni
lymphoma:

FOLLICULAR LYMPHOMA
(FL)




orphology: hematoxylin-eosin

Follicular lymphorma



Indolentni lymfomy
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FL - approach at diagnosis

> Patients with localized disease:
localized radiother a,J/
NtCD20 (Fituxinms

)

&
L‘

monotherapy a

an

» Advanced disease, no symptoms:
watch and wait

b}

monotherapy antiCD20 (rituxi
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> Treatment indications (GELF, BNHL criteris
rmonothrapie antiCD20 (rituxirmab)

1)}

m

chermolmrmunotherapy R-COP, K-
HOP) + rituximab maintenance



FL - approach at relapse (1., 2.,
3....)

» Time to relapse x course (indolent, aggressive)
> 11 New biopsy desirable (risk of transformation)

> Possible approaches:

Wateh anad walt acain

b
Rituxirnab rmonotherapy
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Salvage treatment + autologous transplantation
Allogeneic transformation, but infrequently



Follicular lymphoma - change
in prognosis 1972-2002

100+
: :5__‘.,‘
\ & wemuw ATT = IFN v FND = IFN
80 g, 0, - , wann ATT = IFN
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