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Thomas Hodgkin (1798-1866)

1832: eerste beschrijving van “clinical
entity of the absorbent gland and
spleen in six patients”

ON SOME
MORBID APPEARANCES

oF

THE ABSORBENT GLANDS

AND

SPLEEN.

BY DR. HODGKIN.

PRESENTED

BY DR. R. LEE.

READ JANUARY 10TH AND 24TH, 1832.

Inleiding

Hodgkin T. Medica-Chirurgical Transactions 1832;17:68-114
Dann EJ. Rambam Maimonides Med J 2017;8:e0009
Rosenfeld L. Ann Diagn Pathol 2000;4:124-33
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HODGKIN'S DISEASE

Hodghkin's
Thermometcr

Gordon Museum, King’s College, London, Guy’'s Campus, Hodgkin House

Dann EJ. Rambam Maimonides Med J 2017;8:e0009
Rosenfeld L. Ann Diagn Pathol 2000;4:124-33
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Histologic background
i Lymphocyte rich Mixed microenvironment with Lymphocyte depleted ]
microenvironment inflammation or fibrosis microenvironment
) Historical classifications (Jackson & Parker)
[ pargranioma | CHiodgin ramome | | odgtnsmeoms |

Historical classifications (Lukes & Butler/ Rye)

= = =

Current refinements (REAL/ WHO)

|
me o i Mm}
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predominant

= N/
\ Nodular sclerosis dll.\}'
\ Profiles of the tymour cells
LP cells profile: HRS cells profile: HRS cells proﬁle
CD20 +, B-cell Ags+ CD15 +, CD30 + CD15 +, CD30 +
EBV — EBV —/+ EBV +/—

Carbone A, Alibrahim MN. Cancers (Basel) 2025;17:2929
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Incidentie

Incidentie: 2-3/100.000 per jaar*

10 most common cancers

Males

E— |
Prostate

0 2500 5000 7500 10000

Number of cases (N)

B Incidence (2023) Mortality (2021)

*Borstkanker: 130/100.000/jaar

*as
ng

( >
O >Cld
Me oma
I sKIn

Cc I
Pa .
ra *dS
IKIN
a

"1".“: 5.1 r\f'ﬂ L\

T!\'.v." 1d :;1_1':‘3‘,

0 2500 5000 7500 10000

Number of cases (N)

Incidence (2023) Mortality (2021)

www,kankerregister.org



Uz

d4U
\

72\
3 l
% g
‘%’ 1415 "“"
b 1428 57
RN

Incidentie

Algemeen Zeldzaam Zeer zeldzaam

>5/100.000

<6/100.000 <2/100.000

Hodgkin
lymfoom

CLL
MM

Gatta G, et al. Adv Exp Med Biol 2010;686:285-303 (RARECARE consortium)
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Cancer deaths by type, World, 2021

Total annual number of deaths from cancers' across all ages and both sexes, broken down by type.

2.02 million

Tracheal, bronchus, and lung

Colon and rectum 1.04 million

Stomach 954,374
Breast | 674,199
Esophageal 538,602
Pancreatic 505,752
Liver = 483,875
Prostate | 432,463
Leukemia NN 320,284
Cervical 296,667
Non-Hodgkin lymphoma 5267,061
Brain and central nervous system cancer 258,627
Bladder NN 221,888
Lip and oral cavity 208,379
Ovarian 185,609
Gallbladder and biliary tract 171,961
Kidney | 161,195
Larynx N 117,252
Multiple myeloma 116,360

Other pharynx 98,435
Uterine Il 97,672
Nasopharynx - 75,359
Malignant skin melanoma 61,550
Non-melanoma skin cancer |l 56,913
Other cancers 55,179
Thyroid Ml 44,799

Hodgkin lymphoma ‘ 28,180

Data source: IHME, Global Burden of Disease (2024) OurWorldinData.org/cancer | CC BY

1. Cancer Cancer describes a group of diseases in which abnormal cells in the body begin to grow and multiply uncontrollably. These cells can form

lumps of tissue called tumors, which can interfere with normal bodily functions.
Cancerous cells have the potential to spread to other parts of the body (this process is called “metastasis”), disrupting normal processes and

causing serious health problems.
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Connors JM, et al. Nat Rev Dis Primers 2020;6:61
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Distribution of lymphoma subtypes in adult patients (age 40+ years)

Other B-cell lymphomas Other T-cell lymphomas

% v 2%

&Au °"

Follicular

Burkitt ___
1%

DLBCL®
20%

Mantle cell lymphoma

3%
PTCL.
3% "\ Plasma cell neoplasms
20%
Marginal zone lymphoma

6%

Incidentie

Distribution of lymphoma subtypes in AYA patients (age 15-39 years)

Other T-cell lymphomas Follicular Lymphoma
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Blum KA, et al. Br J Haematol 2018;183:385-99
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* |n meeste gevallen: niet gekend

e Verminderde immuunweerstand:

— HIV
— Na orgaantransplantatie

204

 Mononucleosis infectiosis e
o . 3"2. 10':.'

(AYAs: 10-20% EBV positief)? 25

Z 5-:

:

® G e n et i S C h e fa CtO re n Years since Infectious Mononucleosis

Hjalgrim H, et al. N Engl J Med 2003;349:1324-32
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= i Including BPDCN Mesenchymal dendritic cell 6
3  Histiocytic/ . = neoplasms X -
« Plasmacytoid dendritic cell neoplasms A———— \ [ Stroma-derived
dendritic cell ofibroblastic tumors '
e > LC and other dendritic cell neoplasms / ~) neoplasms of
P h Spleen-specific vascular- /| lymphoid tissues
* Hlsﬂocylicfmacrophage neoplasms stroma' tumors
Lymphoid proliferations/
With defini . lymphomas a/w immune
’ et.'nmg v, Myelodys- ' Mastocytosis | Tumor like lesions || _deficiency and dysregulation
HEReNes \J plastic — ; with B-cell ¥ Many
Morphologically .-/ neoplasms MPNs predominance , Mature B-cell other
defined (MDNs) < neoplasms SUblypes
MDN of childhood Matiire ’ Mature > Hodgkin lymphoma
<
LB *  Plasma cell neoplasms 4
2 ' B-lymphoblastic
Post cytotoxic leukemia/lymphoma
therapy = W
Myeloid / Mature T/NK cell leukemias
eloi
A/w Down 5 A . ’
syndrome - neoplasms’ Myeloidflyr'll'l oid v / " anary cutaneous
secondary neoplasms vilith Mature TINK Intestinal
¥ eosinophilia {@nd “anur: fasime Hepatosplenic
A germline predisposition defining ge cemmey ALCL
Including AML, rearrange Mgt e\ "% Nodal TFH
myelodysplasia related T-Umﬁil;:]l"f?;ilons \‘« EBV related
With defining genetics  +._ AML predominance Others
By differentiation a” ‘
) T-lymphoblastic
Myeloid sarcoma ~ [CIRYS T30l Precursor gl
With defining
i ®
geReilcs siielle PNOIC Genetic tumor 7
immunopheno- , — ALAL < syndromes
typically defined
selell: 0 s
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WHO classificatie

Hodgkin lymfoom Non-Hodgkin lymfoom
(HL) (NHL)
Klassiek HL B-cel NHL
Niet-klassiek HL

T/NK-cel NHL

80%
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Uniek aan Hodgkin lymfoom:
weinig tumorale cellen
veel immuuncellen (tumor micro-omgeving)

Normal Reed-Sternberg cells
/
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https://www.news-medical.net/health/Hodgkins-Lymphoma-Classification.aspx
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Uniek aan Hodgkin lymfoom:
weinig tumorale cellen

Hodgkin Reed-Sternberg cells. Classic and variants
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Classic Classic Mononucleated Lacunar Pseudo Mummified
multinucleated Owl’s eyes Hodgkin cell sarcomatous

Carbone A, Alibrahim MN. Cancers (Basel) 2025;17:2929
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Uniek aan Hodgkin lymfoom:
veel immuuncellen (tumor micro-omgeving)

&=§ APRIL
BCMA

Fibroblast ‘

e CD30

Sy, == (CD30L
T ‘/ ==z CD40
oA,

$Fhag £ —= CD40L
J$’%ﬂjxf7

Eosinophil e=¢ (CD74

A CCL5
il CCRs
/ a5 Collagen

U —e¢ DDR1
o HGF

| e -3
Mast cell =C |L-3R
== MET

e MIF
e NGF

Q\\ = OX40
% — _ | — OX40L
ce W
e

= PD1

 Beell = PDL1
T cell ‘ == PDL2
—ag [RKA

Connors JM, et al. Nat Rev Dis Primers 2020;6:61
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Uniek aan Hodgkin lymfoom:
veel immuuncellen (tumor micro-omgeving)

Nodular Sclerosis Hodgkin lymphoma (NSHL)

Mixed Cellularity Hodgkin Lymphoma (MCHL)
Lymphocyte Depleted Hodgkin Lymphoma (LDHL)
Lymphocyte Rich Hodgkin Lymphoma (LRHL)

Niet-klassiek Hodgkin lymfoom 5%
* Nodular Lymphocyte Predominant Hodgkin 5%
Lymphoma (NLPHL)
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Classificatie

Uniek aan Hodgkin lymfoom:
veel immuuncellen (tumor micro-omgeving)

D) CD4PD1* @ Focinanki . o . "L Follicular
o T cell L Eosinophil ;Flbroblast Fibrosis I dendritic cell

HRS cell () LPcel Qg"g;‘ﬁla zone Mastcell | = Neutrophil (@)} Plasma cell

Blood vessel CR4'CD4oL"

T follicular
helper cell

Incidence (per 100.000 individuals)
B8 & 8 & B ¥

P e —— === . Connors JM, et al. Nat Rev Dis Primers 2020;6:61
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e 90%: progressief groeiende, pijnloze lymfeklieren, meestal boven
middenrif
— Hals
— Oksel
— Mediastinum

e Milt
e Abdominaal
e Beenmerg (5%): koorts van ongekende oorsprong

https://en.ghsg.org/symptoms
https://nl.dreamstime.com/stock-illustratie-diafragma-image43014604
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Symptomen

©2018 Centralx

MEDIASTINUM

= ruimte tussen de twee longen

= bevat alle organen in de borskas
behalve longen en longvliezen

http://atlas.centralx.com/p/image/body-regions/thorax/thoracic-cavity/mediastinum/
https://my.clevelandclinic.org/health/diseases/13792-mediastinal-tumor
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MEDIASTINALE AANTASTING

Vaak laattijdig
Initieel geen symptomen
Hoest

Kortademigheid voorkamer

Piepende ademhaling
Vochtuitstorting hartvlies/longvlies

Linker kamer

Vena cava superior (bovenste holle ader) syndroom

Wang X, et al. Semin Diagn Pathol 2024;41:125-39
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ace, neck, and

Distention of
axilliary, subclavian, and
jugular veins

Lateral thoracic
vein

Thoracoepigastric
and thoracodorsal
veins

R~ Obstructed
brachiocephalic

£

— Superior \
vena cava

Inferior
vena cava

Vena cava superior syndroom

Kanani RS, Drachman E. N Engl J Med 2006;354:e7
Wilson LD, et al. N Engl J Med 2007;356:1862-69
Kumar B, Hosn NA. N Engl J Med 2014;371:1142

Symptomen
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e Pijnloze lymfeklierzwelling (nodale aantasting)
e Symptomen mediastinale aantasting
e QOrgaan (extranodale) aantasting: bv longen, beenmmerg

e B-symptomen (30-40%, vooral in gevorderd stadium)

— Koorts (onverklaard, > 38°C)

— Excessief nachtzweten

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

e Vermoeidheid
e Veralgemeende jeuk
e Alcolholintolerantie

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

Niet-specifiek

aagde rode bloedcellen
noogde witte bloedcellen

aagde lymfocytose

e Eosinofilie

e Ver
e Ver
e Ver

noogde bloedplaatjes
noogd CRP (C-reactief proteine)

noogde sedimentatie

Biochemie

= HEMATOLOGIE
Hemuoglobine
Hematocriet
RBC telling
MCY
MCH
MCHC
RDW
Feticulocyten
Immat. Retic
Erytroblasten
WEBC telling
Bloedplaatjes
MPY
= WBC differentiatie
Meutrofielen
Eosinofielen
Basofielen
Lymfocyten
Monocyten
= Stolling
PT (sec)
PT (%)
FT (INR)
APTT
=l CHEMIE BLOED
CRP

10.4
0.326
4 26
76.5
24.4
31.9
14.5
3
7.9
0.00
1477
561
a3

78.3
19
0.1

14.4
5.3

136
70.0

1.2
344

89.9
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Excisiebiopsie

EXCISIONAL BIOPSY
{-7 =
F alIncision around lesion. SR "
» el o i
¥ lunt undermining ED E W""“'; O L HL.. A

b
of mucosa of wound margins after
removal of lesion

R S '.‘ ——

Operation site after suturing. i :‘T T ) e - P R e
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Connors JM, et al. Nat Rev Dis Primers 2020;6:61
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Diagnose

mnereciike | NLPHL: nodulair predominant Hodgkin lymfoom
NLPBL: nodulair predominant B-cel lymfoom
NLPH
LP cell phenotype:
CD30 —
CD15 — — —
MUM1/IRF4+ XSRS ¥ o T
cD20 + ; ..’:’;-'Kv; < J&. i
B-cell transcription factors A CD30 Pt n S *p"}?"’t 3 C Dzo Toat’vn $ gy ,_‘(’
EBV infection — W R RS b 'C'r, N
’q ‘ ‘;";":" 4 - r
R P el o LA
' LRcHL TP '_'»g}j J P #Nann
cHL HRS cell phenotype:
HRS cell phenotype: CD30 +
CD30 + CD15 +/—
CD15 + MUM1/IRF 4+
MUM/IRF41 + CD20 —/+
CD20 usually — B-cell transcription factors +/—

B-cell transcription factors usually
EBV infection —f+

L EBV infection —/+

Biomarker NSHL MCHL LDHL LRHL NLPHL
CD30 Positive Positive Positive Positive Negative
CD15 Usually positive (~80%) Usually positive (~80%) Usually positive Usually positive Negative
(~80%) (~80%)
IRF4 Positive Positive Positive Positive Positive
CD20 Occasionally positive (-20%) Occasionally positive (~20%) Occasionally Occasionally positive || Positive
with variable intensity with variable intensity positive (~20%) with  (~20%) with variable
variable intensity intensity
PAXS Positive Positive Positive Positive Positive
B cell transcription |  Usually negative Usually negative Usually negative Positive or negative Positive
factors
EBV Positive (10-20%) Positive (75%) Positive (75%) Positive (30%) Negative

Connors JM, et al. Nat Rev Dis Primers 2020;6:61
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Stadium IV:
meerdere extranodale haarden
met al dan niet klierinvasie of
1 extranodale haard met
klieren op afstand
Stadium I Stage 1 Stage 2 Stage 3 Stage 4
aantasting van 1
lymfonodus groep of 1

extranodale haard |IE ’ s

1 it 8

1 iy

g’;%?aizgmglql:van meerdere lymfekliergroepen aan de Stadium III - : .

zelfde kant van het diafragma ﬁgpéailgprg%r\r/]aan(kllﬁr-lel?z?an de beide zijden van
lIE: 1 extranodale haard samen met de regionale klier  |1E-"'stad TIl met 1 extranodale haard

al dan niet met aantasting van andere klieren aan IS stad Il met aantasting van de milt
dezelfde kant van het diafragma '

A: geen B-symptomen
B: B-symptomen
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CT scan (computerized tomography)
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Staging

PET scan (positron emission tomograph)

Functioneel/metabool
detail

CT workstation
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PET scan (positron emission tomography)
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> 60 min | 45 min \

start scan from pelvis up to

i

Injection FDG head o
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LEUVEN I PET/CT scan
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LEUVEN PET/CT scan
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— Performantiestatus

— Hepatitis B en C, HIV

— Echografie van het hart
— (Longfunctie-onderzoek)

ECOG PERFORMANCE STATUS*

Grade ECOG
0 Fully active, able to carry on all pre-idisease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary

nature, &g, light house work, office work

Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and about more than 50%

. of waking hours

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours
i Completely disabled. Cannot carry onany selfcare. Totally confined to bed or chair

5 Dread

Oken MM, et al. Am J Clin Oncol 1982;5:649-55
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AYA aandachtspunten
Aandacht voor AYAs
e Genetische voorbeschiktheid?
e Fertiliteit!!

e Klinische studies?
e Psychosociale omkadering

16.10 - 16.40u: Zorg voor AYA's - mevr. Eline Van Roey van UZ Leuven

16.40u - 17.10 u: Angst voor herval - Klinisch psychologen Hannah De Messemaeker en
Yaél Falise van UZ Leuven

17.10 tot 17.30u: Patiéntengetuigenis Eline
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Stadium | Stadiu Stadiu
I \r IV
l l )
Beperkt stadium Gevorderd stadium
(“Early stage”) (“Advanced stage”)

Stadium IIB?
Bulky mediastinale massa?
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Behandeling
Beperkt stadium

Figuur 1. Definitie lymfeklierregio’s conform GHSG en EORTC

Waldeyer rin
Pre-auricular —= Y 9 Pre-auricular —

= A=
-—Waldeyer ring

Cervical and

VIC Cervical and
Infraclavicular occipital Infraclavicula occipital
Supraclavicular Supraclavicular

Pectoral \ Pectoral

Mediastinal

\

Mediastinal

Axillary Axillary

Epitrochlear

Epitrochlear
and brachial

Spleen and brachial Spleen

. -— Paraaortic ] -— Paraaortic
Mesenteric \ Mesenteric
/ ‘ — lliac

\
/ | — lliac
Inguinal and femoral

Inguinal and femoral
Popliteal I:, Popliteal I:l

GHSG nodalegebieden

L

EORTCnodale gebieden

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Behandeling
Beperkt stadium

Tabel 4. Risicoclassificatie conform GHSG

Risicofactor Geen risicofactoren Wel risicofactoren

(early stage) (intermediate stage)

Bezinking/ B-symptomen A + BSE < 50 mm A + BSE > 50 mm
B + BSE <30 mm B + BSE > 30 mm
en of

MT ratio* <0.35 >0.35 ‘
en of

Aantal aangedane klier regios’# 2 of minder 3 of meer
en Of

Extranodale aantasting afwezig Aanwezig

*Breedte mediastinale tumor/ thorax diameter op niveau Th5 gemeten op staande X-Thorax
## zie figuur 1 voor GHSG definities lymfeklierregio’s

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Beperkt stadium

Tabel 5. EORTC risico classificatie voor supradiafragma -1l HL

Risicofactor Geen risicofactoren Wel risicofactoren
(favorable) (unfavorable)
Leeftijd < 50 jaar > 50 jaar
En of
Bezinking/ B-symptomen A + BSE < 50 mm A + BSE > 50 mm
B + BSE<30 mm B + BSE > 30 mm
En of
MT ratio* <0.35 >0.35
en of
Aantal aangedane supra 3 of minder 4 of meer
diafragmale klier regio’s#
*Breedte mediastinale tumor/ thorax diameter op niveau ThS gemeten op staande X-Thorax

# zie figuur voor EORTC definities

A: afwezigheid van B-symptomen
B: aanwezigheid van B-symptomen

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Beperkt stadium

Beperkt stadium Hodgkin lymfoom <60 jaar

b

Risicofactoren Risicofactoren
Aa
GHSG = EORTC -
Combined
Afwezig Gunshg Ongunstig .
modality
2 x ABVD 2 ABVD 25 ABVD treatment
FDG-PET | FDG-PET FDG-PET
X [
Deauville 1-3 Deauville 1-3 Deauville 1-3 Deam;lle 4.5
2x
20 Gy INRT 1 x AVD 2 x AVD escBEACOPP
20 Gy INRT 30 Gy INRT 30 Gy INRT

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Gevorderd stadium

i

Tabel 6: International prognostic score (IPS).

Factoren Punten
leeftijd 45 of ouder 1
Man 1
stadium IV 1
Hb < 10.5 g/dI (6.5 mmol/l) 1
albumine < 40 g/I 1
leukocyten > 15 x 10°/I 1
lymfocyten < 0.6 x 10°/I of < 8% 1

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Behandeling
Gevorderd stadium

<60 jaar

Gevorderd stadium Hodgkin lymf

ABVD of escBEACOPP obv patiént-

’ Keuze eerst

teristieken J

nttps://publicatie.nematologienederiand.ni/wp-content/uploads/2U22/12/Kichtiijn-Hoagkin-lymfoom-HOVON-2019-v-2019.11.13.pdf

2% escBEACOPP Geen
| bestraling
FDG-PET FDG-PET
Deauville 1"3 Déauvnlle 4.5 Deauville 1 3 Deauville 4-5

4 x AVD 4x escBEACOPP 2x escBEACOPP 4x escBEACOPP
FDG-PET FDG-PET FDG-PET FDG-PET
Deauville 4-5 Deauville 4-5

y .
36 Gy RT op 36 Gy RT op

FDG-PET FDG-PET

positieve laesies positieve laesies
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Leeftijd > 60 jaar
Leeftijd Stadium Behandeladvies
60 - 70 jaar en fit, Beperkt conform <60 jaar zonder escalatie naar escBEACOPP
Gevorderd conform <60 jaar met start van ABVD zonder escalatie naar
escBEACOPP
270 jaar of Beperkt 3x CHOP-21 + IN-RT

60-70 jaar en niet fit:
Gevorderd 6x CHOP-21 + radiotherapie op PET-positieve laesies aan einde
chemotherapie

Afhankelijk van
fitheid

https://publicatie.hematologienederland.nl/wp-content/uploads/2022/12/Richtlijn-Hodgkin-lymfoom-HOVON-2019-v-2019.11.13.pdf
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Behandeling
therapie nodig?

Hartziekten Secundaire kankers

— 1965-1976 1977-1988 —— 1989-2000
CENTRAL ILLUSTRATION: Various Manifestations of Radiation-Associated A Any Subsquent Malignant Neopl! B Any Subsequent Solid Malignant Neopl
Cardiac Disease 100 100 oo
 vmadpaty ] 1w
- g ¥ i
. g 70 g8 " 2
5 6o S 60
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of the ascending tharacic s 204 = 204
aorta 104 S257 10+
o e 0
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Follow-up (yr) Follow-up (yr)
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100+
Inappropriate sinds tachycandia X Valve leaflet thickening, =
High degree atrigventricular black : g calelfication and restriction 904 4
. Calcification and thickeni = 804 .
| ™ of the ifx'm—rl'ulralmrl.!l'||la é_e, 15 &
\ and mitral anmilus o 704 10 o
) b 2 ¥
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\ \ : regurgitation 3 5 3
. . £ 504 =
$ 2
Myocardial Desease - ] [ ; i -E 404 f-
- —_ . g 304 g 30
3 3
v 204 v 20+
104 104
Desai, M.Y. et al. J Am Coll Cardiol. 2019;74(7):905-27. 0 0+ y
. " 0 5 10 15 20 25 30 35 40 45 0 20
Follow-up (yr) Follow-up (yr)

Schaapveld M, et al. N Engl J Med 2015;373:2499-511
Desai MY, et al. J Am Coll Cardiol 2019;74:905-27
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Is radiotherapie nodig?

Studies in beperkt stadium
Weglaten radiotherapie bij negatieve interim PET/CT scan:
* Licht verminderde progressie-vrije overleving
* Geen verschil in algemene overleving

Raemakers JM, et al. J Clin Oncol 2014:32:2288-94
Radford J, etal. N Engl J Med 2015;372:1598-607
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Evolutie radiotherapie

_ Proton
A Dose relative .
therapie?
100% —1//°7
- Protons
60% - | {
: l.\lEIemrons Photons
(&) Mantel Involved Invol 1\
antel- nvolved
_ 20% Ao\
\
veld field node - o b
I | »
100 200 30 MM
RT Fields | Years Dose__| Technique | Planning Methods Machines e
(Gy) = #
EFRT 1960-1990 4044 | 2DRT 2D planning Cobalt Units; first LINACS 5—;
@ 60 -
]
IFRT 1995-2005 30-36 | 3D-CRT 3D Planning € 40
Static-IMRT Forward/Inverse planning LINAC with Multileaf Collimator § Photon radiotherapy
a 20 —— Proton radiotherapy
ISRT/INRT | 2005-present 20-30 | Static IMRT | Inverse Planning LINAC with Multileaf Collimator 0 T - )

0 1 2

Arc-therapy

Biologic Optimization

LINAC with Dinamic MLC and Years
Image-Guidance

Tomotherapy

Multimodality Imaging

Volumetric Modulated Arc ) . .
Therapy Ricardoi U, et al. Meditterr J Hematol Infect Dis 2014;6:€2014035

Dose Painting

Helical Tomotherapy Witkowska M, et al. Biomed Res Int 2015;2015:485071

Image-Guided Radiotherapy

Bates JE, et al. Int J Part Ther 2021;8:21-7
Eich HT, et al. Lymphatics 2023;1:262-72
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Verschil ABVD en escBEACOPP

ABVD (every 28 d) Doxorubicin 25 mg/m*/dose IV on days | and 15
Bleomycin 10 units/m*/dose IV on days | and |5
Vinblastine 6 mg/m*/dose IV on days | and |5
Dacarbazine (DTIC) 375 mg/m*/dose IV on days | and |5

Dose-escalated BEACOPP Bleomycin 10 international units/m? IV on day 8

(every 3 wk) Etoposide (VP-16) 200 mg/m? IV on days 1-3

Doxorubicin (Adriamycin) 35 mg/m? on day |
Cyclophosphamide (Cytoxan) |,200 mg/m® on day |
Vincristine |.4 mg/m? (max 2 mg) on day 8
Procarbazine 100 mg/m* PO on days |-7
Prednisone 40 mg/m? PO on days |-14
Filgrastim (G-CSF) support is needed

Efficiéntie Nevenwerkingen

08

06

04

Sunvival Probability

02

00

ABVD 622 520 458 403 355 311 256 212 171 133 92 69 40 18 0O
€05 532 600 448 402 302 307 247 180 143 104 72 39 13 1 0

BEACOPP

0

Anemia Thrombocytopenia Neutropenia
ABVD ABVD

PFS by randomization arm - ITT set
With Number of Subjects at Risk and 95% Confidence Limits

ABVD

- ABVD
BEACOPP

coppersvd -
L2 COPP+ABVD MOPP
Leucopenia Nausealvomiting
ABVD ABVD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

PFS since randomization (years) Stanford v COPP+ABVD MopR

No.ofSubjects  Event Censored  Median Survival (95%CL) André MPE, et al. Cancer Med 2020;9:6565-75

ABVD 622 285% (177) 71.5% (445) Not reached H . .
BEACOPP 605 188%(114)  81.2%(491) Not reached Pei F, et al. Front Pharmacol 2021;12:694545
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AYA: pediatrisch of volwassen schema?

Chemotherapy
100
(A) Progression free survival by treatment group
80
100+ :
: 5y-PFS = 86%
— FTTENTINTTY] o rar e e
- L : 5y-PFS =85%
ABVD :

—~ 60-
40 £

» —— Adult treatment group

Lo —— Pediatric treatment group
20

20~
n=T1
0 n=77
2012 2013 2014 2018 2016 2017 2018 0 T T w . i .
0 1 2 3 4 5 6
Radiotherapy Time (years)

100~

(B) Progression free survival by treatment group and by risk

80 - i oG e ,: o .::_u

% of treated patients
3
)
2
%)

20 1212, 5y-PFS = 100% 207 1=30, 5y-PFS = 88% =29, 5y-PFS = 79%
n=9, 5y-PFS = 100% n=31, 5y-PFS = 88% =37, 5y-PFS = 78%
204 o T T T T T 1 o T T T T T 1 * T T T T T 1
[} 1 H 3 4 5 & [} 1 2 3 4 5 ] ° 1 2 3 4 5 €
EARLY FAVORABLE EARLY UNFAVORABLE ADVANCED STAGES

2012 2003 2014 2015 2016 2007 2018

Lew-Derivry L, et al. Br J Haematol 2025;206:907-18
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Herval

§100- Wym

-1 - BEAM-HSCT

5 — Dexa-BEAM

= 80

&8

g

£ 60+ p=00075

<

] L

= 40- Ls

g

g 20 |

° [ S +

£ o

- r T T T T T T L 1
Number of patients

BEAMHSCT 21 14 10 6 2 2
Dexa-BEAM 17 3 2 1 1 0

100. e e Hoge dosis

‘ chemotherapie gevolgd
door autologe

stamceltransplantatie

Freedom from treatment failure (%)

r T T T T T T T 1
Number of patients

BEAMHSCT 290 22 19 16 10 5 1
Dexa-BEAM 26 15 11 8 4 6 3

- Multiple relapses

[
Q
[=]

- ®

=] =]

1 1

+
¥
-]
&
S

Freedom from treatment failure (%)
&
=)
1
+
A [

N
o
1

r T T L T T T T 1
0 10 20 30 40 5 60 70 80
Months after randomisation

Number of patients
BEAMHSCT 11 7 5 3 1 1 1 0 [}
DexaBEAM 13 9 7 €6 2 2 2 1 o

Figure 4: Freedom from treatment failure for patients with early
relapse (upper), late relapse (middie), and multiple relapses

(lower) of Hodgkin's disease Schmitz N, et al. Lancet 2002;359:2065-71
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Immuuntherapie

Anti-CD30 monoclonale antistof (‘antibody-drug conjugate’):

Brentuximab vedotin

MMAE
SGNSE{ l

ﬁ"‘! Anti-CD30

Diffusible MMAE responsible
for bystander cell Killing

PR R R R ARRARAIARS
CD30 sleeifis %"‘??f(ﬁ'iw ' hBA8E o
gah (i T .
.-4‘—515@%& | \ e 3084 f’;ﬁ%‘?} PRo.
eeeRand g\ . AL TR
AR Clathrin = LS
Ly ‘Tt = <, - % ‘fgfl;?
oy a2
< fj
MMAE is cleaved
from SGN35
Microtubule
- MMAE potently disrupts
PAREIE - O-J:)D" microtubule polymerization
@ 2012 American Association for Cancer Research
CCR Drug Updates AR

Deng C, et al. Clin Cancer Res 2012;19:22-27
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Immuuntherapie: BV met AVD ipv ABVD

0.9
0.8+
0.7
0.6
0.5+
0.4+
0.3
0.2
0.1
0.0

Probability of Progression-free Survival

1.0-“-.\

\\_"'w“ sk

ABVD

No. of Events
A+AVD 112
ABVD 159

Hazard ratio for disease
progression or death,
0.68 (95% Cl, 0.53-0.86)

0

No. at Risk

T
6

T T T T T T T T T T T T T T T 1
12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102

Months since Randomization

A+AVD 664 619 563 537 520 508 496 480 463 448 428 400 305 179 8 24 4 O
ABVD 670 612 520 S01 485 465 442 432 414 391 371 338 245 154 67 9 1 0

Figure 3. Progression-free Survival According to Investigator Assessment (Intention-to-Treat Population).

Tick marks indicate censored data.

Polyneuropathie

L O A+AVD
— 094
g 0.8 ABVD
3
@ 0.7
I ]
g g: No. of Deaths
S ! A+AVD 39
> 049 ABVD 64
£ 034
'§ 024 Hazard ratio for death, 0.59
& (95% C1, 0.40-0.88)
e 014 P=0.009 by log-rank test
O'C T T T T T T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102
AA . sime B A 3
No. at Risk
A+AVD 664 638 626 612 598 584 572 557 538 517 494 461 350 209 97 27 4 0
ABVD 670 634 614 604 587 567 545 527 505 479 454 411 308 191 84 11 1 0

Figure 1. Overall Survival (Intention-to-Treat Population).

The intention-to-treat population included all the patients who underwent randomization. Tick marks indicate cen-
sored data. A+AVD denotes brentuximab vedotin plus doxorubicin, vinblastine, and dacarbazine; and ABVD doxoru-
bicin, bleomycin, vinblastine, and dacarbazine.

Ansell SM, et al. N Engl J Med 2022;387:310-20
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Immuuntherapie: BrECADD ipv escBEACOPP

90+

80

704

60

Progression-free survival (%)

Bl ian o SSSUORR
"-‘-‘.‘—w._

Treatment group

—BrECADD
——eBEACOPP

:{’ + Censored

HR 0-66 (95% €1 0-45-0-97); p=0-035

Timepoint  Kaplan-Meier estimate (95% CI)
36months  952(93-7-96-8)
48months 943 (92-6-96-1)
36months  92:3(90-3-94-2)
48 months 909 (88-7-931)

0
0
Number at risk
(number censored)
BrECADD 742(0)
eBEACOPP 740(0)

T
6 12

721(14) 701(23)
711(18) 685 (26)

T T T T T 1

18 24 30 36 42 48

688(32) 670(41) 639(70) 588(120) 488 (217) 374 (329)
663(35) 643(47) 628(59) 578(107) 471(209) 372(306)

Timepoint  Kaplan-Meier estimate (95% CI)
48 months  98-6 (97-7-99-5)
48 months 98-2(97-2-99-3)

BIECADD 742 (0)
eBEACOPP 740 (0)

B
100 Bame o
90
£ 8o
2
§ 701
—
e
: ™
Treatment group
50 ——BrECADD
2—935.\(09?
o'l L 1
0 6 12
Number at risk
(number censored)

725(14) 715(23)
717 (20) 708(29)

1 1 T T 1 1

18 24 30 36 42 48
Time (months)

705(33) 695(42) 661(73) 608 (126) 504 (228) 388 (344)
698(38) 683(53) 668(67) 614 (119) 501(230) 395(334)

Figure 2: Kaplan-Meier estimates of progression-free survival and overall survival

Progression-free survival (A) and overall survival (B). HR and p value obtained by Cox regression stratified by area
of recruitment, International Prognostic Score, age, and sex. BrECADD=brentuximab vedotin, etoposide,
cyclophosphamide, doxorubicin, dacarbazine, and dexamethasone. eBEACOPP=escalated doses of bleomycin,
etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone. HR=hazard ratio.

Borchmann P, et al. Lancet 2024;404:341-52
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Immuuntherapie

Checkpoint inhibitoren:
Nivolumab en Pembrolizumab

* Encephalitis

* Meningitis

* Polyneuropathy

* Guillain-Barré syndrome

neuropathies

Fatigue

. * Uveitis
Antlgen * Sjogren syndrome
= Conjunctivitis and/or
blepharitis
* Episcleritis and/or scleritis
* Retinitis

T-cell receptor

Antigen

T-cell receptor

* Hypophysitis
* Thyroiditis
* Adrenalitis

* Myocarditis
+ Pericarditis

* Interstitial nephritis

| « Pneumonitis
* Pleuritis
* Sarcoid-like granulomatosis

PD-1

inhibitor
» Pancreatitis » Glomerulonephritis
= Autoimmune diabetes
= Colitis
e = Enteritis
e [ « Skin rash = Gastritis
* Pruritus
* Vitiligo
PD-1 « DRESS
* Psoriasis
« Stevens—Johnson
syndrome = Anaemia
T = Neutropenia
PD-1 PD- L] PD_L'I = Arthralgia = Thrombocytopenia
s Arthritis = Thrombotic
* Myositis microangiopathy
; PD L1 * Dermatomyositis * Acquired haemophilia
5 * Vasculitis

https://pharmaceutical-journal.com/article/feature/immune-checkpoint-inhibitors-bring-new-hope-to-cancer-patients
Martins F, et al. Nat Rev Clinical Oncol 2019;16:563-80




I | UZ
' | LEUVEN

Behandelin

Immuuntherapie: Nivolumab-AVD versus BV-AVD

A Progression-free Survival
1004
904
£ d BV+AVD 2-Year Estimate
£ 704 for Progession-free
& 604 Disease Progression or Death  Survival (95% Cl)
‘s 5o no. of patients percent
& N+AVD 41 92 (89-%4)
g 404 BV+AVD 31 83 (79-86) . . .
5 2 Discontinuation
a 204 Hazard ratio, 0.45 (95% CI, 0.30-0.65)
101 100+
0 T T T T 1 (7]
0 12 24 36 48 60 ‘E
Months since Randomization 7} 8 O
No. at Risk ;
N+AVD 487 450 281 101 9 [} (« W
BV+AVD 483 392 244 97 7 ] - 60 -
o
B Overall Survival . [F]
100-fdahie ot e 1, A, s s & 404
90+ -
. | £ 222
- { 2-Year Estimate by 20 -
g 704 for Overall Survival 5 = 9.4
g cod Death (95% Cl) o
"5 50 no. ofpnu'mls percent
gﬂ 40 N+AVD 7 99 (97-100) O N N )
g BV+AVD 14 98 (96-99 2 : 2
§ 0l " e Nivolumab Brentuximab Vedotin
& 204 Hazard ratio, 0.39 (95% Cl, 0.15-1.03)
104
o T T T T 1
0 12 24 36 48 60
Months since Randomization
No. at Risk
N+AVD 487 467 300 110 9 0
BV+AVD 433 447 274 107 7 o
Figure 2. Progression-free Survival and Overall Survival (Modified | ion-to-Treat Population)
The modified intention-to-treat population consisted of all the patients who underwent randomization, except for those who were
deemed to be ineligible on the basis of pathology review or violation of the eligibility criteria.

Herrera AF, et al. N Engl J Med 2024;391:1379-89
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Immuuntherapie:

Nivolumab en BV

A. Mechanism of Action of BV-Nivo B. Results
100 ‘
ol s
,/{ Nrvolumab \ -
PD-LIPD 0 1 L
L
Mecrophage 4’_\ -
' gy
PD-1 . s -
w0 4
} Po'l.l \ E 0 4 1—0—‘
'S N Nwvolumab ] -
> - e
0] — @ e Ve
Brentuximab vedotin — N0 S WafeSaR
° - v v v
$ (+} L] 2 18 ™ b o] Je 42 42 54 60 (23
Reed Sternberg &8 Time since enroliment (moeths)
coll 0030 ’» oS 4:M:; MJQ » » e 4 n » ra 1% 0
s 44 9 20 . 7 4 4 4 v 7 4 ¢}

Cheson BD, et al. Blood Adv 2025;9:3750-3
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Figure 1. Cumulative incidence of cause-specific mortality of long-term HL

survivors.

Shanbhag S, Ambinder RF. CA Cancer J Clin 2018;68:116-32
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Pathology Scored Cohort
Pattorn A: Pattorn B:
CIH!!HEM B-oall-rich nodular Serpgrousinberconnecisd 0-4 - .
= =
Ta Y- Z ABCOF
ﬁ . ¢ - Pw 06
& - e o
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~— o E
Pattern C: ‘q:) S 02
Pramiman exirenodulas LP - "‘3
5 S &
@/ @6 -
) E
j’@ 0.0 Hr=o=3T0 . 1
Pattem E: 0 5 10 15 20
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NLPHL: nodulair predominant Hodgkin lymfoom

- . Fan Z, et al. Am J Surg Pathol 2003;27:1346-56
NLPBL: nodulair predominant B-cel lymfoom

Ypunes S, et al. Cancers 2021;13:3021
Binkley MS, et al. J Clin Oncol 2024;42:2771-80
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(NLPHL)

Stage Treatment PFS 0s Reference
RT alone
8-year PFS: 8-year OS:
Stage 1A RT alone 84.3% (EF-RT) 95.7% (EF-RT) [16]
91.9% (IF-RT) 99% (IF-RT)
= - 10-year PFS: 10-year OS:
Stag ) 3 18
tage | RT alone 89% %% [18]
A . 10-year PFS: 10-year OS: :
Stage 1l RT alone 7290, 100% [18]
. " 5-year PFS: 5-year PFS: i
Stages 1/11 RT alone 91.1% 99.4% [24]
_— 10-year PFS: 10-year OS: -
Limited-stage RT alone 65% 844, [25]
HL-directed approaches
i -~ ABVD(-like) 10-year PFS: 10-year OS: e
Limited-stage chemotherapy plus RT 91% 93% 25]
A Combined-modality 5-year PFS: 5-year PFS:
Stage 1/11 s 2 2 24
gel/ treatment 90.5% 99.4% 24
rasder sbaos Eaun i ABVD(-like) 10-year PFS: 10-year OS: .
Ry stag favacsble chemotherapy plusRT ~ 79.7% 93.3% (26]
. . ABVD(-like) or BEACOPP  10-year PFS: 10-year OS: .
Early stage unfavorable variants plus RT 721% 96.2% (26]
. , 5-year PFS: 5-year OS: ”
y J 4 P, - 2
Stages -1V ABVD £ RT 73 7% 95 0% [27]
) ML 10-year TTP: 10-year OS: .
Advanced ABVD(-like) £ RT 63% 83,59 28]
S —— s 10-year PFS: 10-year OS: "
Advanced BEACOPP variants + RT 69.8% 87.1% [26]
Rituximab-containing
and NHL-directed
approaches
- ] e e,
Stage IA Rituximab alone e o 10-year O (29)
51.1% 91%
— 5-year PFS: 5-year OS: .
All stages Rituximab alone 7% 100% [30]
P Rituximab induction plus  5-year PFS: 5-year OS: (30]
e rituximab maintenance 51.9% 100%
Rituximab plus s "
. 5-year PFS: 5-year OS:
Stages [I-1V chemotherapy (ABVD or 89“:fr 98'\;“:[ [27]

CHOP)

All stages

Rituximab plus
bendamustine

After 74 months median
FU (20 pts):
no relapse

After 74 months median
FU (20 pts):
no death

odulair lymfocytair predominant Hodgkin lymfoom

Observatie

Radiotherapie

Klassiek HL therapie

Rituximab bevattend
schema (CD20)

Eichenauer DA, Fuchs MV. Cancers (Basel) 2023:15:3310
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“Klassieke” tekens en symptomen Non-invasive prenatal testing
(NIPT)

apy number abe 0
= £
g
2 085 -
4 i i
reHL cona  —> 3 s A o J
} z Foo] p™ et a0 S mei's
g e
£
H T
i s and osses in cHL DN s with
tumor burden disease eval
w 8p21.3 saaer el i

1p36.2212q13.3
2p16.16q23.3

7q31.33 ~ 9p24.2 %
5p14.2 11q23.3 ,j';. ]
6G26 col™ 2y 8
10331 435.1 P' A o

cell-free DNA (cf DNA)
=5-20% foetal + 80-95%
maternal

origin: apoptotic trofoblast cells
(placenta)

Vandenberghe P, et al. Lancet Haematol 2015;2:€55-65
Shanbhaqg S, Ambinder RF. CA Cancer J Clin 2018;68:116-3
Buedts L, et al. Blood Adv 2021;5:1991-2002

Norton ME. N Engl J Med 2022;387:1322-4

Manescu P, et al. Sci Rep 2023;13:2562
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Staging tijdens zwangerschap

ESUR (2018) ACR (2018) ACOG (2017)

P ET/ QI merally is
scan used if

additional
't the care
"egnancy.

y be used

iagnostic
improve

ICA-iodinated contra ~ _ _ o ) ) _ _
European Society of Urogenital Radiology; ACR - American College of Radiology; ACOG - American College of Obstetricians and Gynecologists

European Society of Urogenital Radiology Guidelines on Contrast Media version 10.0. American College of
Radiology. Manual on Contrast Media, version 10.3. American College of Obstetricians and Gynecologists’
Committee on Obstetric Practice. Committee Opinion No. 723: guidelines for diagnostic imaging during pregnancy
and lactation. Obstet Gynecol 2017;130:€210-6



Wanneer behandeling starten?
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Hodgkin lymfoom tijdens zwangerschap

Multicenter retrospectieve analyse
1969-2018

Patients (%)

111

1005 [ No treatment during pregnancy
1 Chemotherapy during pregnancy
[ Radiation therapy during pregnancy
O Chemotherapy and radiation therapy during pregnancy
80 -
6-‘
4 7
60 - 56
40 < 38
2 33
20+
6
4
A 0 0 0 0
0 ] L} 1
<1995 1995-2004 2005-18

Maternale uitkomst idem als
bij niet-zwangeren

lets meer verloskundige
complicaties (vroegtijdige
contracties, vroegtijdig breken
vliezen)

Normale psychologische en
fysieke ontwikkeling kind

Maggen C, et al. Lancet Haematol 2019;6:551-61
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Meeste gevallen: beperkt stadium
Zelden nood aan dringende behande
15t trimester: vermijden van behanc

> 15t trimester: ABVD (doxorubicine-
vinblastine-dacarbazine)

Radiotherapie: zo mogelijk uitstel tot

Behandeling Hodgkin lymfoom tijdens
zwangerschap

INg
eling

oleomycine-

na bevalling

Brentuximab vedotin: absoluut verboden

Checkpoint inhibitors: voorzichtig
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Behandeling Hodgkin lymfoom tijdens
zwangerschap

!
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Checkpoint inhibitors tijdens zwangerschap: opletten
voor nevenwerkingen bij kind na geboorte!
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