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Klinische presentatie

* Pijnloze klierzwellingen (nodale aantasting)
« Extranodale aantasting

— Alle organen
* B-symptomen

— Koorts (onverklaard, > 38°C)

— Nachtzweten

— Gewichtsverlies (niet-intentioneel, > 10% lichaamsgewicht
in laatste 6 maand)

 Vermoeidheid

Armitage JO, et al. Lancet 2017;390:298-310






LEUVEN | Presentatie

;

Biochemische presentatie

« CRP

« LDH

* Lymfocytose

« Cytopenie

* Immuun-gemedieerde complicaties

— TP
— AIHA

« Spontane tumor lysis (zeer agressieve lymfomen)
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Diagnose

» Diagnose: excisiebiopsie

Cytology is the last
resort if there is no
other way to obtain
appropriate tissue

Excisional biopsy Needle core biopsy Cytology smear
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Diagnose

» Pathologie:
— Morfologie

— Immunohistochemie

CHROMOSOME 14 CHROMOSOME 18

— Moleculaire/genetische analyses

Bcl2 “5\,

TRANSLOCATION t{14:18)
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» Staging:
— Beeldvorming

« CT scan
« PET/CT scan

— Beenmergonderzoek
— CZS evaluatie (MRI, lumbaalvocht)
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Staging

Ann Arbor staging

Stage | Involvement of one lymph node station or one lymphocytic structure (spleen, thymus or
Waldeyer’s ring,

Stage I Involvement of at least two lymph node stations at one side of the diaphragm.

Stage llI Involvement of lymph nodes at both sides of the diaphragm.

Stage IV Visceral involvement (bone, liver, ...) or bone marrow invasion.

A: geen B-
symptomen
B: B-symptomen

Stadiu Stadiun Stadiunm:

: " il
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Staging



£ %
n
1415

Hodgkin lymphoma (HL) Non-Hodgkin lymphoma (NHL)

10%

Classificatie

I
J

Classical HL
FIGURE 8 HAEMATOLOGICAL MALIGNANCIES; INCIDENCE

BY CELL LINEAGE AND AGE GROUP, BELGIUM 2004-2012

Non-classical HL T-cell NHL 0
1 0 /0 =& [ymphoid malignancies Myeloid malignancies
(B-cell Origin) NK-cell NHL — Histiocytic/dendritic cell neoplasms
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(N=50,484) (N=1,204) (N=1,918) (N=3406) (N=3,207) (N=17,532) (N=17,127)

Source: Belgian Cancer Registry "H I !
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Classificatie

Table 1.

Brief history of the classification of lymphomas

Year
1832
1845
1850
1893
1914
1916
1934
1938
1942
1939
1956
1966
1973
1973
1974
1974
1974
1976
1982
1994
2001
2008

Classification of lymphoma
Hodgkin describes what will be known as ‘Hodgkin disease’
Virchow describes ‘lymphosarcoma’

WHO Classification of Diseases

Kundrant distinguishes ‘lymphosarcoma’ from ‘Hodgkin disease’

Ewing describes ‘reticulosarcoma’ of bone and lymphoid organs
Gohn and Roman

Callendar, American Registry of Pathology

Rob-Smith, Oxford University (UK)

zall and Mallory, Massachusetts General Hospital (US)
Jackson and Parker, Boston City Hospital (US)

Rappaport's morphological classification

Lukes and Butler propose the modern classification of Hodgkin lymphoma

Formation of European Lymphoma Club

British National Lymphoma Investigation

Kiel's classification; high- vs low-grade, then separated into B- or T-cells

Lukes/Collins immunologically based classification
Dorfman classification

WHOC International Histological Classification of Tumours
Working Formulation, NCI (US)

REAL classification, International Lymphoma Study Group

WH\Classification: Tumours of Haematopoietic and Lymphoid Tissues, 3rd Edition
WHO Classification: Tumours of Haematopoietic and Lymphoid Tissues, 4th Edition

WHO Classification of Tumours of

Haematopoietic and Lymphoid Tissues

e rokrw, D Carmpa, Mancy Las
Haraie] B, _Kirge: Thisin Jam

Gifford GK, et al. Pathology 2016,48:5-16
Swerdlow SH, et al. IARC Press: Lyon 2017
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Mature B-cell neoplasms
Chronic lymphooytic leukemia/small ymphocytic mphoma
Monocional B-cell ymphocytosis®
B-cell profymphocytic leukemia
Splenic marginal zone hymphoma
Hairy cell laukemiz
Splenic B-cell ymphomadeukemia, unclassifiable
Splenic diffuse rad puip smai B-cell lymphoma
Lymphoplasmacytic hmphomsa
Waldenstrém macrogiobulinemia
Monocional gammopathy of undstermined significance (MGUS), Ight*
i heavy-chain diseasse
+ heavy-chain disease
i heavy-chain dissase
Monocional gammopathy of undetermined significance (MGUS), lgG/A®
Plasma cell myeloma
Solitary plasmacyloma of bone
Exiraosseous plasmacytoma
Monoclonal immunoglobulin deposition dissases®
Extranodal marginal zone lymphoma of mucosa-associated hymphaid tissue
(MALT ymphoma)
Nodal manginal zone lymphoma
Pediatric nodal marginal zone lymphoma
Follicular ymphoma
In situ follicular neoplasia®
Duodenak-typa follicular lymphoma®
Pediatric-type follicular lymphoma*
Large B-call ymphoma with IRF4 rearrangement”
Primary cutaneous follicle center lymphoma
Mantla call lymphoma
In situ manthe cell neoplasia®
Diffuse large B-cell lymphoma (DLBCL), NOS
Germinal centar B-call bypa®
Activaied B-call type®
T-cellhistiocyte-rich large B-cell lymphoma
Primary DLBCL of the central nervous system (CNS)
Primary cutaneous DLBCL, lag type
EBV’ DLBCL, NOS*
EBV' mucoculangous ulcer
DLBCL associated with chronic inflammation
Lymphomaioid granulomatosis
Primary mediastinal {thymic) large B-cell ymphoma
Iniravascular large B-cell lymphoma
ALK" large B-cell lymphoma
Plasmablastic lymphoma
Primary sffusion lymphoma
HHVE' DiBCL, NOS®
Burkitt lymphoma
Burkitt-like lymphoma with 1 1g abarrafion®
High-grade B-cell ymphoma, with MYC and BCL2 andior BCLE rearrangements®
High-grade B-cell lymphama, NOS*®
B-cell lymphoma, unclassifiable, with lestures intermediate betwesn DLBCL and
classical Hodgkin lymphoma

Mature T and NK neoplasms

T-cell prolymphocytio leukemia

T-cell lmrge granular ymphocytic leukemia

Chronic irmphoprolifarative disorder of NK celis

Aggressive NK-cell lsukemia

Syetemic EBY" T-call ymphoma of childhood*

Hydroa vacoiniformea—fike lymphoproliferative disordar®

Adult T-cell leukemialymphoma

Extranocdal NK-T-cell lymphoma, nasal type

Enteropathy-associated T-cell lymphoma

Monomorphic epitheliotropic intestinal T-call rmphoma*

Indolent T-cell lymphoprofiferative disorder of the Gil fract®

Hepatosplenic T-cell lymphoma

Subcutaneous panniculitis-like T-call ymphoma

Mycosis fungoides

Sézary syndrome

Primary cutaneous CD30" T-cell lymphoproliferative disorders.
Lymphomatoid papulosis
Primary cutaneous anaplastic lange cell lymphoma

Primary cutaneous vh T-cell ymphoma

Primary cutaneous CDE ™ aggressive epidermotropic cytotoxic T-cell mphoma

Primary cutansous acrad CO8 T-cell lymphoma®

Primary cutansous CO4” smallimedium T-cell kmphoproliferative disorder

Paripharal T-cell lymphoma, NOS

Angicimmunoblastc T-cell ymphoma

Falictdar T-cell ymphoma®

MNodal penpheral T-cell lymphama with TFH phenotype®

Anaplashc large-cell lymphoma, ALK

Anaplastic large-cell lymphoma, ALK~

Breast implant-associated anaplastic lange-cell lymphoms*

Classifica

Hodgkin lymphoma
Modular lymphocyte predominant Hodgkin hymphoma

Classical Hodgkin lymphoma

Modular scierosis classical Hodgkin lymphoma
Lymphooyte-nch classical Hodghan lymphoma

Mixed cellutarity classical Hodghkin lymphoma

Lymphocyte-depleted classical Hodgkin ymphoma
Posttransplant lymphoproliferative disorders (PTLD)

Plasmacytic hyperplasiz PTLD

Infectious mononucieasis PTLD

Florid folficular hyparplasia FTLD®
Palymorphic PTLD

Monomorphic FTLD (B~ and T-/MK-call typas)
Classical Hodghkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms

Histiocytic sarcoma

Langerhans cell histiocytosis
Langerhans cell sarcoma

Indaterminata dendritic celd fumoe
Interdigitating dendritic cell sarcoma
Faollicular dendritic cell sarcoma
Fibroblastic reficular cell tumar
Disseminated juvenile manthogranuloma
Erdheim-Chester diseasa®

e

Swerdlow SH, et al. IARC Press: Lyon 2017
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FIGURE 33 MATURE B-CELL NEOPLASMS: AGE-SPECIFIC
INCIDENCE RATES (N/100,000) BY SEX, BELGIUM
2004-2012

Epidemiologie

FIGURE 34 MATURE B-CELL NEOPLASMS: INCIDENCE BY
SUBTYPE, BELGIUM 2004-2012
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FIGURE 14 HAEMATOLOGICAL MALIGNANCIES: 5-YEAR RELATIVE SURVIVAL BY SEX AND SUBTYPE, BELGIUM 2004-2012
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Dagen-weken Weken-maanden Maanden-jaren
Intensive Immunochemotherapie Immunochemotherapie (bv.
immunochemotherapie (bv, (bv. R-CHOP) R-CVP of R-benda)
Rituximab + Immunotherapie (bv.
Hoelzerprotocol) rituximab)
Gerichte therapie (bv.
ibrutinib)
Curatief (tot > 90%) Curatief (tot 70%) Niet-curatief
Burkitt NHL DLBCL CLL/SLL
T-cel NHL Folliculair lymfoom
Mantelcel lymfoom Ziekte vanWaldenstrom

Marginale zone lymfoom
Hairy cell leukemie
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Very aggressive B-cell lymphoma (BL)

Aggressive B-Cell lymphoma
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1 “Hallmarks of cancer”

Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability 2y Tumor-promoting
and mutation Inflammation

Enabling Characteristics

Hanahan D, Weinberg RA. Cell 2000;100:57-70
Hanahan D , Weinberg RA. Cell 2011;144:646-74
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Nieuwe therapieen werken in op deze
“hallmarks”

* |brutinib
e Venetoclax

 Immuuntherapie
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Ibrutinib

MZL

@

CLP Pro-B Large- Small-  Immature Trans
PreB PreB
Pre-B ALL

Mature

MM

Memory B
A ' r——-="
- | 1 M-CLL 1
lght+, 1 o Ig+,
low SHM | MCL FL PCNSL| |ABC-DLECL| high SHM 1

- ol

Pal Singh S, et al. Mol Cancer 2018:17:57
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Ibrutinib

o N N O O o O D o D 2 O D ™

2000 PUSSIP2 b e OO0 o

(Piak ]H( PTEN )

PI(3,4,5)P3

Pl(3.4)P2

— .

Rickert RC. Nat Rev Immunol 2013;13:578-91
Pal Singh S, et al. Mol Cancer 2018:17:57
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Ibrutinib

Drug Molecular structure MMechanism of action
Patient population Therapeutic regimen Phase Efficacy
R/R CLL Ibrutinib 1b/11 ORR (71%), PR(20%) Bty rEsEnie Hotior
R/R CLL Ibrutinib 1 ORR (63%) :
TN CLL Ibrutinib 1b/11 ORR (85%), CR(26%)
TN CLL Ibrutinib 1 ORR (86%), CR(4%) .
R/R MCL Ibrutinib 1l ORR (683%), CR(21%)
R/R MCL Ibrutinib m ORR (72%), CR(19%) Ibrutinib Irreversible binding
R/R WM lbrutinib 1l ORR(91%), Major response (73%)
R/R ABC-DLECL Ibrutinib Ll ORR (37%) 1
R/R CLL Ibrutinib-Rituximab Ll ORR (95%), CRI8%) Ilf .
R/R CLL Ibrutinib-bendamustine-rituximab 1l ORR (83%), CR{10%)
R/R MCL Ibrutinib-Rituximab Ll ORR (88%), CR(44%), PR(44%)
Spebrutinib Irreversitle binding
R/R CLL Acalabrutinib 1/l ORR(95%)
R/R Acalabrutinib Ll ORR (81%), CR (40%), PR(41%) -
R/R CLL ONO/GS-4059 | ORR(96%)
R/R MCL ONO/GS-4059 | ORR(92%)
R/R non-GCB DLBCL ONO/GS-4059 | ORR(92%)
R/R CLL BGB-31M | ORR(90%) Terabrutinib Reversible binding
R/R MCL BGB-31M | ORR(80%)
R/R MZL Ibrutinib 1l ORR(51%) :
R/R FL lbrutinib | ORR(38%) II ]
Wecabrutinib Reversible, function

againsy C4185

Pal Singh S, et al. Mol Cancer 2018:17:57

Da Cunha-Bang C, Niemann CU. Drugs 2018;78:1653-63




'& LEUVEN \5

Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability 2y Tumor-promoting
and mutation Inflammation

Enabling Characteristics

Hanahan D, Weinberg RA. Cell 2000;100:57-70
Hanahan D, Weinberg RA. Cell 2011;144:646-74
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LEUVEN |'# Venetoclax

Cytoplasmic membrana

Death receptors
{extrinsic pathway)

Mitochondrial membrane

Yalniz FF, Wierda WG. Drugs 2019;79:1297-304
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l

Venetoclax

L

Suvarna V, et al. Eur J Pharmacol 2019;862:172655
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Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics destruction

Genome instability 2y Tumor-promoting
and mutation Inflammation

Enabling Characteristics

Hanahan D, Weinberg RA. Cell 2000;100:57-70
Hanahan D, Weinberg RA. Cell 2011;144:646-74
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Sustaining proliferative
signaling

Immuuntherapie

Resisting Evading growth
cell death suppressors

Normal cells Elimination Equilibrium Escape

Plasma cells
Effector CD4+ T cell
@ Abs Effector CDd+ T cell i O

TMAs

Effector CD8+ T cell

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality

Immmunalogical ﬁChemokines
ignorance ie, CCL17

Emerging Hallmarks

Deregulating cellular Avoiding immune
energetics ‘ destruction

flnnale and Adaptive Immunity | Tumaor darmancy and editing | Tumor growth and tolerance

Genomic Instability

Genome instability el Tumor-promoting
and mutation Inflammation

Enabling Characteristics

Hanahan D, Weinberg RA. Cell 2000;100:57-70 Pizzi M, et al. Leukemia 2016,;30:1805-15
Hanahan D, Weinberg RA. Cell 2011;144:646-74
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Anti-tumor immunity Intrtumoral immunosuppression

CTLs IFN-y TGF-B Treg

Th1 THF-o IL-10 Th2 cells

pTh17 IL-2 IDO MDSCs

NK cells GM-CSF PGE2 TAMs (M2)

DCs IL-12 CTLA-4 Some B cells
Type | IFN PD1/PD-L1 (e.g., Breg)
Chemokines (e.g., CXCL9/10) IL-4/1L-13

Pitt JM, et al. Ann Oncol 2016;27:1482-92
lorgulescu JB, et al. Genome Med 2018;10:87
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Behandeling kanker
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Chemotherapie/
gerichte therapie

()

Bestraling

Heelkunde Immuno-Oncologie
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Aspecifieke/natuurlijke/ Specifieke/verworven/
aangeboren immuniteit adaptieve immuniteit

CDd+ cog* =
T call T mr!.f'
ff'
I___.-f'
: =
THE IMMUNE SYSTEM ,
We ow A
Mature Reviews | Cancer

Sseis,

Dranoff G. Nat Rev Cancer 2004;4:11-22
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Aspecifieke/natuurlijke/
aangeboren immuniteit

The Cardinal Signs of Inflammation

Het iImmuun systeem

Specifieke/verworven/
adaptieve immuniteit

LT T N

Irmmte smymune res ponses

'l Viama mlber nloatacem

It was brave of you
to come into work
with the flu and
give us all the flu.

som@cards
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Het immuun systeem

verworven immuniteit

— Geheugen
Adaptive Immunity

— Humorale immuniteit:

B-lymfocyten ’?@‘ =~ ! *;
o K

Plasmacel I e n Naive B cell Antibodies
Antilichamen
— Cellulaire immuniteit: [©F @\_f@ %
T_Iymfocyten Naive T cell Effector T cells
[ Days j
1 3 5

Time after infection
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Antigen-
presenting
cell

Maive
B cell

i i Antigen
) exposure

Nature Reviews | Cancer

T zone IF region 8cs

Sns
Follicular 2% O
B cells :.' g

Scott DW, Gascoyne RD. Nat Rev Cancer 2014;14:517-34
De Silva NS, Klein U. Nat Rev Immunol 2015;15:137-48
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Antiidiotypes
Antibodies to immur dul

y proteins
(cytokines, chemokines, receptors, adhesion molecules)

Antibodies to superantigens and pathegens
Natural antibodies

I_J_I

Complement—Fc binding
Inhibition of deposition of activated
complement component on target tissues

Fc ~
Inhibition of phagocytosis Sialylated Fc

Blockade of immune-complex access to FcyR Binds to C-type lectin receptor (DC-SIGN) on
Binding to activating and inhibitory FcyR DCs, leading to secretion of a mediator that
Alterations in GR binding affinity activates effector fﬂa;rfiphges to increase
Regulation of DC maturation and function expression of the inhibitory FcyRIIB receptor
Inhibition of antibody-dependent cellular toxicity
Meodulation of antibody half-life through FcRn

Otlnl' soluble pmhms contained in IVIG
Cytokines
Chemokines

Soluble cytokine receptors and receptor antagonists

Antigene

8!
) / determinanten

B-lymfocyten

Complement
activation

Pro-i nflammatory
o mediators

(C3a, C5a)
Complement-
dependent

| Cell lysis cytotoxicity

Complement-
dependent
cell-mediated
cytotoxicity

Therapeutic
antibody

Nature Reviews | Immunology]

Gelfand EW. N Engl J Med 2012;367:2015-25
Reis ES, et al. Nat Rev Immunol 2018;18:5-18
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Quter cortex

Inner cortex

Medulla

Nature Reviews | Immunoclogy

Germain RN. Nat Rev Immunol 2002;2:309-22
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b T cell help

CD8+ T CD4+ T,

a B cell help
SN Virus
BCRY (@
P .
yatoas | B p
Cytotoxic lymphocyte Cancer cell f 5‘ Y, CD40 = COA0L
—— f X, a4 e 4 £ Virus-derived peptide Y
e |V T e \
— —— . o ( Vi s “t 9 = é‘[cp, |

- ICOSL*I-CIS-,_?‘:-‘t 1cos /
Y oxnl = Thm=m 0x40 |, 19/

IL-2, IL-4,
IL-21, IFNy
e w

T Germinal centre |

= {5 if rmation, isotype

: \\/j | switching, affinity

i > 4 | maturation |

¢ /4

>

| Cytotoxic N i S
= €8 T cell . - ’_\-j'-n{s_mf_c_:_(_e_a._i_cr:ll.
| Cytotoxic

e — N a2 A
= O g
// b %) sy, | Production of "\‘_ﬂ._____é ﬂ"’?‘ Feré CDS8" T cells
Plasma cell {| o)) \ﬁ,“,} neutralizing Hle gy
\ o antibodies L |
g ¥

kil infected
CR MHC | cells
_ class|

203 > I
3y i S
. i -
%"‘1 Virus Perforin,® &
= ranzymes

=P y’,‘-’-: ~
Memory @ Contraction of effector
CD8* T eell T cell population 1o
TRAIL" memory population

Nature Reviews | Immunology

Trapani JA & Smyth MJ. Nat Rev Immunol 2002;2:735-47
Swain SL, et al. Nat Rev Immunol 2012;12:136-48
Sharma P, Allison JP. Science 2015;348:56-61

Nature Reviews | Immunology




