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Overzicht van de behandelingen

Wat is kanker?

Wat is lymfeklierkanker (lymfoom)?
Chemotherapie

Radiotherapie

Doelgerichte therapie
Immunotherapie

Stamceltransplantatie
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1. Wat is kanker?

Celdeling Gelijke celdeling
0 ° 0 Q .

Gezand,”q"'qli"

AL Geheel veranderde celdeling
098 (‘kapotte’ cellen)

e o P g
Kanker o ote #'1,@‘ ‘@ # p o {. i}
‘ 'l.' | FI : '}h

Ongecontroleerde celdeling
{‘foute’ cellen)
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1. Wat is kanker?

Evading the Tumoqr-
immune promoting
system inflammation

Insensitivity Limitless replicative
to anti-growth potential
signals (immortality)

Reprogram _
ming energy Evasion Pf
metabolism apoptosis

Self- " Genomic

sufficiency in instability

growth signals !

Sustained Tissue

angiogenesis invasion and
metastases
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Hanahan et al. Cell 2000 Jan 7;100(1):57-70.



2. Wat is lymfeklierkanker (lymfoom)?

> ‘ . 4 Kanker van de lymfocyt (=WBC)
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2. Wat is lymfeklierkanker (lymfoom)?

LYMFKLIEREN
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Cervical lymph nodes Thoracic duct

Thymus

Lymphatics of the

mammary gland Axillary lymph nodes

yli Spleen
1ph nodes
Lymphatics of the
upper limb
h nodes

- of the Inguinal lymph nodes



3. Chemotherapie

* Cytostatica

* verzamelnaam van allerlei chemische
stoffen die als doel hebben de celdeling te
verstoren

* Niet specifiek: werkt in op elk soort van snel
delend weefsel, dus ook haarfollikels,
slijmvliezen en het beenmerg.

* Curatief of palliatief

* Adjuvant of neo-adjuvant: niet bij lymfoom
* Voor en/of na stamceltransplantatie

* Synergie
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Evading the Tumou_r-
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system inflammation
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Chemotherapie: soorten

ANTIMETABOLITES
Azacitidine
S-fluorouracil

rcaptopurine
itabine
Cladribine
Clofarabine

Altretamine
Bendamustine
Busulfan
Carbaoplatin
Carmustine
Chlorambucil
Cisplatin
Cyclophosphamide
Dacarbazine
Ifosfamide
Lomustine
Mechlorethamine
Melphalan
Oxaliplatin
Temozolomide
Thiotepa
Trabectedin

Decitabine
Floxuridine
Fludarabine

Hydroxyurea
Methotrexate
MNelarabi

Trifluridine/tipiracil

TOPOISOMERASE INHIBITORS

Irinotecan
Topotecan
Etoposide
Mitoxantrone
Teniposide
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ALKYLATING AGENTS

CORTICOSTEROIDS
Prednisone
Methylprednisolone
Dexamethasone

ANTI-TUMOR ANTIBIOTICS

Daunorubicin
Doxorubicin
Epirubicin
Idarubicin
Valrubicin
Bleomycin
Dactinomycin
Mitomycin-C
Mitoxantrone

OTHER CHEMOTHERAPY DRUGS
All-trans-retinoic acid
Arsenic trioxide

Asparaginase
Eribulin
Hydroxyurea
Ixabepilone
Mitotane
Omacetaxine
Pegaspargase
Procarbazine
Romidepsin
Vorinostat

NITROSOUREAS
Carmustine
Lomustine
Streptozocin

MITOTIC INHIBITORS
Cabazitaxel
Docetaxel
Nab-paclitaxel
Paclitaxel
Vinblastine
Vincristine
Vinorelbine

Intravenous Chemotherapy

4



Chemotherapie: voorbeeld ABVD voor klassiek Hodgkin lymfoom

* 6 cycli met 2 toedieningen per cyclus van 28 dagen

Drug Dosage and Route Days of Treatment
Doxorubicin 25 mg/m* L.V 1 and 15
Bleomycin 10 mg/m* L.V 1 and 15
Vinblastine 6 mg/m* L.V 1 and 15
Dacarbazine 375 mg/m* L.V 1 and 15

Dosering obv lichaamsoppervlakte, gewicht, ideaal lichaamsgewicht, UAC ...
Dosisaanpassingen ifv leeftijd en orgaanfunctie, bv longen, nieren, hart etc
Kiezen van juiste katheter

IV vocht toedieningen, ondersteunende medicatie, tumorlyse preventie, diurese;
alkalyseren van urine, etc

Cytoprotectie
> Opvolgen van orgaanfunctie: echo van het hart en longfunctie
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ABVD chemotherapie: mode of action
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Chemotherapie:

Nevenwerkingen:

(1

Infection Oral Hygiene

* Korte en lange termijn

-

L5 L6
Change of Taste Sore Mouth and
Throat

&
\
\

& 9 = 110

> Hair Loss (Alopecia) Fatigue
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Nausea and Loss of Appetite
Vomiting

B id

XY

Constipation Diarrhoea

Infertility and Sex Peripheral
Neuropathy



Chemotherapie: voorbeeld ABVD voor klassiek Hodgkin lymfoom

* Waarom geven we chemo?

>
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Chemotherapie: voorbeeld ABVD voor klassiek Hodgkin lymfoom

* Waarom geven we chemo?

Effect na 2 cycli ABVD
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Chemotherapie: voorbeeld ABVD voor klassiek Hodgkin lymfoom

* Waarom geven we chemo?

Effect na 2 cycli A+AVD

>
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2. Radiotherapie

* loniserende straling
* Lineaire deeltjesversneller
* DNA schade en celdood

e Curatief of palliatief Evaiig t '
vading the umour-
immune promoting

* Symptomatisch/supportief i fsnmaton

Insensitivity

5 \k) Limitless replicative
* Voor stamceltransplantatie of andere celtherapie p @i;;t;;;gﬁgn

Reprogram r .
ming energy * | Evasion Pf
metabolism \ apoptosis

« Stralingsveld zo beperkt mogelijk houden y

sufficiency in
growth signals
Sustained Tissue
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angiogenesis
metastases



2. Radiotherapie: voorbeeld
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2. Radiotherapie: nevenwerkingen

Common Radiation Sites & Side Effects

Radiation effects | Lung )

* Nevenwerkingen zijn sterk
afhankelijk van de locatie die " imeframe specfc —
bestraald wordt en de grootte oeation peste b choni
van het bestralingsveld. @5

Acute Chronic

Pneumonitis ~ Pulmonary
fibrosis

Esophagitis Esophageal
strictures

Acute Myocardial

What are the nearby Memory loss : A
pericarditis fibrosis

structures?

1 1 Depth | Abdomen/Pelvis
* AC u te I nfl a m m at I e VS % Isfhli’s radiation shallow \ Breast ‘
. . . = ordeep? Acut Chroni Acute Chronic
fibrotische veranderingen < e oo
and fibrosis Proctitis Fistulas

. dysfunction
. Cystitis
Timeframe 2

¢ Sec u n d a i re ka n ke r ‘G Acute inflammation vs

chronic fibrotic changes
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Key Points:

These exist on a spectrum
Many are diagnosis of exclusion

)



2. Radiotherapie: nevenwerkingen

* Nevenwerkingen zijn sterk
afhankelijk van de locatie die
bestraald wordt en de grootte
van het bestralingsveld.

e Acute inflammatie vs
fibrotische veranderingen

e Secundaire kanker

e Stereotactisch bestralen

S
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3. Doelgerichte therapie i

* Type behandeling die direct inwerkt op —
proteinen in de cel die celgroei en celdood o
a a n St U re n mytochondrie

* Meestal behandeling in pilvorm
g::;joplasmatisch Golgi-apparaat
reticulum P
. . . ruvyendoplasmatisch
e Precision medecine reticulum Evacing th Tumeur.

el
Nadeel: langdurige therapie en vaak niet g;:‘"“:@
minder actief tegen agressief lymfoom

>
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Voordeel: erg specifiek en gunstig
nevenwerkingen profiel

Insensitivity
to anti-growth
signals

Limitless replicative
potential
(immortality)

r
‘_ Evasion of
apoptosis
Genomic
' instability
—

Sustained Tissue
angiogenesis invasion and
metastases

Self-
sufficiency in
growth signals



Bone marrow

Peripheral blood

3. Doelgerichte therapie: mechanisme

Lymph node

ool dest ot
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fou ! e
o M Impaired homing
! s e and re-entry

l S5 Protective effect

C i activation
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3. Doelgerichte therapie: Casus CLL
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cD8 TCR  CD4 TCR

4. i nies

cal pathway Lectin pathway Alternative pathway
>1q MBL, ficolins C3
Germline _ ,C18* 4 Cay MASPs |
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4. Onco-immunologie: the Cancer-Immunity Cycle

>
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Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation

(APCs & T cells) @

Infiltration of T cells
into tumors
(CTLs, endothelial cells)

lymph node

Cancer antigen
presentation @
(dendritic cells/ APCs)
@ Recognition of
cancer cells by T cells
(CTLs, cancer cells)

Release of @ @

cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells)

1. Tumorcel necrose

2. Presentatie van tumorantigenen
door APC

3. Activatie van de T-cellen (=MVP)ﬁ

4. Toenadering en infiltratie van de
T-cellen in de tumor

5. Herkenning van tumorcel

6. Killing van de tumorcel

Chen S, Mellman I. Immunity 2013.



4. Immuuntherapie

Evading the Tumou!r-
immune promoting
system inflammation

Insensitivity Limitless replicative
to anti-growth potential
signals (immortality)

Reprogram
ming energy Evasion of
metabolism apoptosis
_S_elf- . ~ Genomic
sufficiency in ' instability
growth signals ~

Sustained Tissue

angiogenesis invasion and
metastases
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4. Immuuntherapie

>
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4.1 Antibodies

4.2 Immuunmodulatoren

4.3 Bispecifieke antistoffen

4.4 CAR T celtherapie

4.5 Stamceltransplantatie



4.1 Antibodies

S
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Rituximab Ofatumumab Obinutuzumab

 Murine Variable )

) egion

Nabouwen van menselijke

antistoffen

N a ked VS a rm ed .lr}}i'!pcitll(illing + :)‘r::ﬂiil}(illmg + I)Tlii[“}(iﬂing 4
cDC ++ DC -+t CDC +
o Yo B =

Infusiereacties

Verminderde vaccinrespons

brentuximab vedotin



Naked antibodies: Rituximab

A Complement-mediated
cytotoxicity c3

* anti-CD20: B-NHL

Complement
receptor

* Mechanisme: apoptose + fagocytose +
complementactivatie

C Direct lysis

* Nevenwerkingen: infusiegerelateerd,
infectierisico, neutropenie

B FcyR/CR-mediated opsonic
phagocytosis or ADCC

FeyR

S
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Armed antibodies: Brentuximab-vedotin

* Anti-CD30: HL en perifeer T-cel lymfoom

(microtubule-disrupting agent)

. . anti-CD30 monoclonal antibody
* Antibody gekoppeld aan chemotherapie §&cmmmynmmnE(Mm
y) S

 Mechanisme: endocytose

. (1H2Lr)ng/kg g2w voor max 12 toedieningen

* Nevenwerkingen: neuropathie , N
neutropenie ' cell death +— gimypts microtubule netwrk

>
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* 1.8mg/kg g3w voor max 6-8 toedieningen
(T-NHL)

MMAE is released
by lysosomal proteases
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CHOP PLUS RITUXIMAE V5. CHOP ALONE IN ELDERLY PATIENTS WITH DIFFUSE LARGE-B-CELL LYMPHOMA

CHOP CHEMOTHERAPY PLUS RITUXIMAB COMPARED WITH CHOP ALONE
IN ELDERLY PATIENTS WITH DIFFUSE LARGE-B-CELL LYMPHOMA

BertranD Cowrrier, M.D., Eric Lerace, M.D., PH.D., Josette Briere, M.D., RaouL HErerecHT, M.D., Herve TiLLy, M.D.,
Repa Bouasoawad, M.D., Pierre Morer, M.D., Eric Van Den Neste, M.D., GiLLes Saves, M.D., Ph.D.,

PHILIPPE GauLarD, M.D., FeLx Reves, M.D., AND CHRISTIAN GISSELBRECHT, M.D.

ABSTRACT

Backgronnd The standard treatment for patients
with diffuse large-B-cell lymphoma is cyclophospha-
mide, doxorubicin, wvincristine, and prednisone
{CHOP). Rituximab, a chimeric monoclonal antibody
against the CD20 B-cell antigen, has therapeutic activ-
ity in diffuse large-B-cell lymphoma. We conducted a
randomized trial to compare CHOP chemotherapy
plus rituximab with CHOP alone in elderly patients
with diffuse large-B-cell lymphoma.

Methods Previously untreated patients with diffuse
large-B-cell lymphoma, 60 to 80 years old, were ran-
domly assigned to receive either eight cycles of CHOP
every three weeks (197 patients) or eight cycles of
CHOP plus rituximab given on day 1 of each cycle (202
patients).

Results  The rate of complete response was signifi-
cantly higher in the group that received CHOP plus ri-
tuximab than in the group that received CHOP alone
(76 percent vs. 63 percent, P=0.005). With a median

event-free and overall survival ra
and 35 to 40 percent, respectively
crease the efficacy of CHOP by a
toxic drugs have not succeeded,
these additional drugs cannot be
less the doses of cyclophosphamid
are reduced below those given ir
men®’ Intensified chemotherapy
prove the outcome In young pat
prognosis,® but they are not well t
paticnts. Indeed, CHOP itself ma
clderly patients.*" More casily 1
have been designed tor elderly pan
they cause fewer side effects, they
and no more beneficial than CH(

Rimmimab, a chimeric anti-CI
clonal antbody, is cffective when
agent in the treatment of relapse

dolamt hrmnbomae amd bhao aceicie

Probability of Event-free Survival

CHOP plus rituximab

o

- i ™
0.4 CHOP o .
P<0.001
0.2
ﬂﬂ T Ll T T T L
0 0.5 1.0 1.5 2.0 25
Years after Randomization
Mo, aT Risx
CHOP plus 202 177 137 108 63 18
rituximah
CHOP 197 144 m T2 42 17

Figure 1. Event-free Survival among 399 Patients Assigned to Chemotherapy with Cyclophosphamide,

Deoxorubicin, Vincristine, and Prednisona {CHOP) or with CHOP plus Rituximab.

Coiffier et al. N Engl J Med, Vol. 346, No. 4 - January 24, 2002



4.2 Immuunmodulatoren (checkpointinhibitoren)

PD L-1 en PD L-2

ICOS CD28 BTLA

Unhaown

l
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= moleculen die de schakelaar van
immuunrespons van de T-cel terug
aanzetten

Loy (SN

Cheng L & Flies DB. Nat Rev Immunol 2013



Casus: 22 jarige man

» 7/2014: diagnose klassiek hodgkin lymfoma stadium
IV, NS, IPS 2

-> ABVD 8# — eindbilan;: CMR?

e 5/2015: recidief HL

-> DHAP 2#

» 7/2015: PET-CT toont mixed respons
-> Brentuximab 6#

 11/2015: PET-CT toont PD

-> radiotherapie

e 2/2016: PD

-> start ICE

* 4/2016: PET-CT na 2# toont SD
-> start Nivolumab 4#

* Allogene stamceltransplantatie

azdelta

Bij diagnose
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4.2 Immuunmodulatoren: nevenwerkingen

* Encephalitis

M M T A = g * Meningitis
Ontsteking door auto-immuun reactie: - veis Fatigue e
= Sjogren syndrome * Guillain-Barré syndrome
» Conjunctivitis and/or e Subssite i o
blepharitis . er:'n ammatory
e Episcleritis and/or scleritis ReUropathies
* Retinitis

[ Hypophysitis .
'+ » Thyroiditis
* Adrenalitis

i LO n ge n * Pneumonitis

 Pleuritis
* Sarcoid-like granulomatosis

= Myocarditis
* Pericarditis

* Leve r Hepatitis |

* Interstitial nephritis
* Glomerulonephritis

* Pancreatitis

[ Da r m e n = Autoimmune diabetes

* Colitis
= Enteritis
* Gastritis

¢ GewriChten ® Skin rash

* Pruritus
* Vitiligo
* DRESS

¢ SChlldeler * Psoriasis

= Stevens—]ohnson

syndrome » Anaemia
H * Neutropenia
b H u |d e Arthralgia ¢ Thrombocytopenia
» Arthritis * Thrombotic
s Myositis microangiopathy
° H * Dermatomyositis . Acquir_efi haemaphilia
Ha rtspler = Vasculitis
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4.3 Bispecifieke antistoffen (BiTE-antibodies)

G. Zugmaier et al. / Molecular Inmunology 67 (2015) 58-66

, scFv scFv g \v" ’
] =’ % b\% Y \\! =’,
Redirected l.yss

m‘”"‘ Tumor

TCelt o
T rom
Proliferation o <ol
cD25

\_/ Tumor Cells

T-Cell Activation

Fig. 1. Design and mode of action of BiTE® antibody constructs. TAA, tumor-associated antigens.

>
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* Koppeleiwit tussen de tumorcel en de T-cel

* Nevenwerking: cytokine release syndroom
CRS (= overactivatie van het
immuunsysteem)



Casus: 44-jarige man

Recidief DLBCL na voorgaande therapieén met R-CHOP, R-ICE, Auto HCT na BEAM,
Copanlisib, Gem-Ox

Start Blinatumomab: opname voor eerste dosisverhoging (9 -> 112 pg/dag)

4:30am: pt belt verpleegkundige en geeft aan: ‘ik voel mij niet goe’

Vpl: koorts? Nee — andere parameters oké? Ja — pijn? Nee — nausea? Nee — kort van
adem? Nee —angor? Nee — Wat dan wel?

Pt:

-

ASO bellen?

* Klinische evaluatie door ASO: suf voorkomen, maar wekbaar. Geen motorische of
> sensorische uitval, wel duidelijke afasie. (ICANS)
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4.4 CAR T celtherapie

* Chimeric antigen receptor

* Genetische gemanipuleerde cel

= r’ /
L. . . T CELL CAR CART CELL
d B re ngt e IWI tte n tot eX p re SS | e d | e A key fighter in your A specific receptor is added The T cell with the CAR
immune system to the T cell added helps find and fight
rechtstreeks koppelen aan de tumorcel specific targeted cell

O

CAR T-CELL DEATH OF CANCER CELL

S
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5. CAR T-cells

Final engineered

T cell product

Leukapheresis .
centrifugal
@ . elutriation
/’ = — =
Quality
control
samples I

O\ /O N
Q-O—o‘@—é Esi —

Counterflow

Engineered T cell oo e T cell
concentration and wash Blofaacton
> Fesnak AD, June CH et al. Nature Reviews Cancer 2016

azdelta



4.4 CAR T celtherapie

* Chimeric antigen receptor

* Genetische gemanipuleerde cel

+ | =
|
* Brengt eiwitten tot expressie die
rechtstreeks koppelen aan de tumorcel . :
T CELL CAR CART CELL
A 'key fighter in your A specific receptor is added The T cell with the CAR
 Activatie immuunsysteem menesysen e teed o speciic argeted celle

* (!) te veel activatie van het
immuunsysteem: CRS en ICANS O

* Lange termijn effecten

* Kostprijs

S
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CAR T-CELL DEATH OF CANCER CELL




4.5 Stamceltransplantatie

S
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Specifieke indicaties

Autoloog vs allogene stamceltransplantatie

Blood-forming stem cells
removed from donor

... Apheresis
— machine

cells and prepare body for donor stem cells

Patient receives treatment to kill cancer

R Bt

Chemotherapy— :\\ H]\r_;\\‘
&= e

il S )

P

——
F =

Patient receives donor stem cells




6. Conclusie

Theape .+ -

Chemotherapie Veel ervaring Acute toxiciteit
Snelwerkend Secundaire kanker
Gouden standaard

Radiotherapie Curatief in sommige settings  Toxiciteit
Belangrijke supportieve rol Secundaire kanker

Vaak goed verdragen
Veel ervaring

Doelgerichte therapie Goed verdragen Langdurige therapie
Makkelijke toediening Werkt vaak minder goed in
Weinig ziekenhuisopname agressieve lymfomen

Werkt erg goed, vooral bij
indolente lymfomen

Immuuntherapie Goede acute tolerantie Verstoring van het
Bewezen effectiviteit bij immuunsysteem
> chemoresistentie Lange termijn effecten
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Take home messages
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Nog vragen?
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