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The presence of TILs is an 
independent positive 

prognostic factor

Clemente 1996
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Anti -CTLA4: ipilimumab (Yervoy®)

Anti-PD1: nivolumab (Opdivo®)
pembrolizumab (Keytruda®)

BRAF inhibitors: vemurafenib (Zelboraf®)
dabrafenib (Tafinlar®)

MEK inhibitors: cobimetinib
trametinib (Mekinist®)
selumetinib

c-KIT inhibitors: imatinib (Glivec®)
nilotinib (Tasigna®)
Dasatinib (Sprycel®)

Grijpt in thv
groeimechanisme van de 
tumorcel

Stimuleert het 
immuunsysteem om de 
tumorcel aan te vallen

BROCHEZ lLIEVE 2016
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BRAF

MEK
ERK

cKit
NRAS

IL2
IFN
Tumorvaccination
Adoptive T cel transfer



25/10/2016

6

BROCHEZ lLIEVE 2016



25/10/2016

7

BRAF

MEK

ERK

cKit
NRAS

< 5% melanomas

50% melanomas

< 5% melanomas

KIT inhibitors

BRAF inhibitors

MEK inhibitors

PROLIFERATION

BRAF inhibitors: vemurafenib (Zelboraf®)
dabrafenib (Tafinlar®)

MEK inhibitors: cobimetinib
trametinib (Mekinist®)
selumetinib

c-KIT inhibitors: imatinib (Glivec®)
nilotinib (Tasigna®)
Dasatinib (Sprycel®)
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Modified from  Chudnovsky J. Clin. Invest. 115(4): 813-824

Subtype Frequentie Lokalisatie Kenmerken Microscopie Moleculair

Superficieel 
spreidend

70% M: romp V: OL Intermittente 
zonexpositie

RGP (pagetoid) 1-
5jaar

> BRAF
< NRAS

Nodulair 10-25% M: romp V: OL Intermittente 
zonexpositie

RGP kort (0.5-1.5j) > BRAF
< NRAS

Acraal lentigineus HP/VZ/nagels Merendeel vd 
melanomen bij 
fototypes 5 en 6

Lentigineus patroon > c-kit

Lentigo maligna Hoofd/hals Chronische 
zonexpositie

Lentigineus patroon > c-kit
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De moleculaire onderverdeling van melanoom heeft 

geleid tot nieuwe behandelingen 

BROCHEZ lLIEVE 2016

Clinical and radiological studies of a partial response to imatinib. All metastatic lesions shrank. 
(A) Response of in-transit metastases on right thigh. 
(B) Computed tomographic scan showing response of left external iliac lymph node (arrow). 
(C) Positron emission tomographic scans showing decrease in fluorodeoxyglucose uptake in all lesions (arrows). 
(D) Photomicrograph of the strong c-kit expression in the tumour of the responder. 
(E) Photomicrograph of a case of negative c-kit expression.

Phase II trial of imatinib mesylate in patients with metastatic melanoma

BJC 2008; 99: 734
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RTK = receptor tyrosine kinase; GTP = guanosine triphosphate; ERK = 

extracellular signal-related kinase; MEK = MAP (mitogen-activated 

protein).

BRAF

Activated RAS

MEK

ERK

P

Oncogenic BRAF 
signaling

Normal RAS–RAF 
pathway signaling

Growth 
factors

Mutated
BRAF

Excessive cell 
proliferation and 

survival

MEK

ERK

P

PP

RAS–GTP

Normal cell 
proliferation and 

survival

• Constitutive 
activation is 
independent of 
extracellular factors 

• Not responsive to 
normal regulatory 
signals

• Normal activation of 
RAS by extracellular 
factors
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BRAF inhibitors

2011
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Estimated PFS 5.3 months vs 1.7 months

BROCHEZ lLIEVE 2016
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Chapman PB et al. N Eng J Med 2011;364(26):2507-16.

Hoge respons
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FDG = F-18-fluorodeoxyglucose; PET = positron emission tomography.

Flaherty KT, et al. N Engl J Med 2010;363:809–19.

21

Snelle respons
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Meest frequente bijwerkingen op Zelboraf

Arthralgia

Fatigue

Rash

Photosensitivity 

Nausea

Alopecia

Pruritus

da Rocha Dias S. et al., The European Medicines Agency review of vemurafenib (Zelboraf) for the treatment of adult patients with
BRAF V600 mutation-positive unresectable or metastatic melanoma: Summary of the scientific assessment of the Committee for
Medicinal Products for Human Use, Eur J Cancer (2013), http://dx.doi.org/10.1016/j.ejca.2013.01.015 BROCHEZ lLIEVE 2016
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RTK = receptor tyrosine kinase; GTP = guanosine triphosphate; ERK = 

extracellular signal-related kinase; MEK = MAP (mitogen-activated 

protein).
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ESCAPE
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Combination

BRAFi + MEKi

2012
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COMBI-v: Overall Survival

28
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COMBI-v: Summary of AEs 

(≥ 20% of patients)

29

AE, n (%) Dabrafenib + Trametinib (n = 350) Vemurafenib (n = 349)

Any AE 345 (99) 345 (99)

Pyrexia 193 (55) 74 (21)

Nausea 126 (36) 130 (37)

Diarrhea 120 (34) 136 (39)

Chills 116 (33) 28 (8)

Headache 112 (32) 84 (24)

Fatigue 110 (31) 117 (34)

Vomiting 107 (31) 55 (16)

Hypertension 103 (29) 82 (23)

Arthralgia 93 (27) 182 (52)

Rash 84 (24) 150 (43)

Cough 77 (22) 40 (11)

Decreased appetite 44 (13) 70 (20) 

Pruritis 36 (10) 78 (22)

Alopecia 23 (7) 136 (39)

Hyperkeratosis 18 (5) 89 (26)

Photosensitivity reaction 15 (4) 81 (23)

Skin papilloma 8 (2) 82 (23)

KA, keratoacanthoma; SCC, squamous cell carcinoma.

BROCHEZ lLIEVE 2016

BRAF

MEK

ERK
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< 5% melanomas

50% melanomas

< 5% melanomas

KIT inhibitors

BRAF inhibitors

MEK inhibitors

PROLIFERATION

BRAF inhibitors: vemurafenib (Zelboraf®)
dabrafenib (Tafinlar®)

MEK inhibitors: cobimetinib
trametinib (Mekinist®)
selumetinib

c-KIT inhibitors: imatinib (Glivec®)
nilotinib (Tasigna®)
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BRAF

MEK

ERK

cKit
NRAS

PROLIFERATION

ANTITUMOR 
IMMUNE 

RESPONSE

IL2
IFN
Tumorvaccinatie
Adoptive T cel transfer

Anti -CTLA4: ipilimumab (Yervoy®)

Anti-PD1: nivolumab (Opdivo®)
pembrolizumab (Keytruda®) BROCHEZ lLIEVE 2016

Fisher et al. EPMA Journal 2012 3:1 BROCHEZ lLIEVE 2016
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Blockade 
CTLA4 
and/or 
PD1

anti-tumorale
immuniteit

auto-
immune 

bijwerkingen
enterocolitis, 

dermatitis, hepatitis, 
uveïtis, episcleritis, 
hypofysitis, nefritis, 
pancreatitis, arteritis 

temporalis, 
meningitis, 

hypothyroïdie, 
arthritis, pneumonitis, 

vitiligo, alopecia 
areata

BROCHEZ lLIEVE 2016

vitiligo

Colitis

hypofysitis
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anti-CTLA4

2010

BROCHEZ lLIEVE 2016

Ipilimumab + gp100 (A)
Ipilimumab alone (B)
gp100 alone (C)

Comparison                HR          P Value
Arm A vs C 0.68 < .001
Arm B vs C 0.66 .003
Arm A vs B 1.04 .76

Hodi FS, et al. N Engl J Med. 2010;363:711-723.

OS Ipilimumab + gp100 Ipilimumab Alone gp100 Alone

1 yr, % 44 46 25

2 yr, % 22 24 14

Median, mos 10.0 10.1 6.4

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

P
ro

po
rt

io
n 

A
liv

e

Yrs
0 1 2 3 4

Lage respons maar evt langdurig
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• Responses after appearance and subsequent disappearance of new lesions

3 mg/kg 
ipilimumab 

q3w x 4

Pretreatment

Wk 36: Still Regressing

Wk 12: Progression

Wk 20: Regression

New lesions

July 2006

Wolchok JD, et al. ASCO 2008. Abstract 3020.

Trage respons (specifiek patroon)

BROCHEZ lLIEVE 2016

anti-PD1

2012

BROCHEZ lLIEVE 2016
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AEs of Special Interest at IA1

aIncidence not adjusted for duration of exposure.

Analysis cut-off date: September 3, 2014.

Hypo-

thyroidism

Hyper-

thyroidism
Colitis Hepatitis

Hypo-

physitis

Pneumon-

itis
T1DM Uveitis Myositis Nephritis

Pembrolizumab Q2W

Pembrolizumab Q3W

Ipilimumab

Grade 1-2

Grade 3-4

PN006
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ION GENT
Immuno-Oncologisch Netwerk Gent

IMMUNOTHERAPIE   
• Routine gebruik bij kanker: 

Melanoom, long Kanker, nierkanker, hemato,…

• Komende indicaties:
darmkanker, blaaskanker, borstkanker (subtype), 
cervix kankers, hersentumoren, hoofd-en 
halstumoren

=> Nood uitwisselen ervaringen
=> Innovatie

• Klinisch
• Onderzoek

BROCHEZ lLIEVE 2016

Prof Dr Lieve BROCHEZ
Dermatologist

Prof Dr. Piet OST
Radiation-
Oncologist

Prof Dr Tessa KERRE
Hematologist

Prof Dr Karim VERMAELEN
Pneumologist

Dr Vibeke KRUSE
Medical Oncologist

Prof Dr Bruno LAPAUW
Endocrinologist

Prof Dr Dimitri HEMELSOET
Neurologist

Dr Marijn SPEECKAERT
Nephrologist

Dr Xavier VERHELST
Gastro-enterologist

Dr Katrien De Wolf
Radiation-Oncologist 

In training

Dr Ruth WITTOEK
Rheumatologist

Dr Julie DE ZAEYTIJD
Ophthalmologist

Dr Fiona TROMP
Cardiologist

Dr Ines Chevolet
Dermatologist

In training

ION GENT
irAE task force: 
multidisciplinaire opvang van bijwerkingen op immunotherapie

BROCHEZ lLIEVE 2016
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Colitis

- Indien persisterende klachten 
voor > 3-5d, start Infliximab 
5mg/kg (zo geen contra-
indicatise; off label use, na 
overleg met gastro-enteroloog).

Behandeling Follow-up

Graad 1:
< 4 ontlastingen per dag

Immunotherapie verder
Strikte follow up

Geen

- Bij resolutie tot gr1, herstart 
immunotherapie. 

- Bij persisterende klachten voor 
> 5-7d, start methyl-
prednisolone 0,5-1mg/kg/d. 

- Bij resolutie tot gr 1, afbouw 
corticoiden over 1m, ev herstart 
immunotherapie. 

- Bij progressieve klachten, te 
behandelen als graad 3-4

Linker coloscopie plannen via 
gastroenteroloog van wacht

Immunotherapie op wacht
Symptomatische behandeling

Graad 2: 
4-6 ontlastingen 

per dag

Graad

Linker coloscopie plannen via 
gastroenteroloog van wacht;

Stop immunotherapie. 

Start methylprednisolone 1 à 2 
mg/kg/d PO of IV.

Graad 3-4: 
≥7 ontlastingen per dag, 

levensbedreigend, risico op 
perforatie

6.  Behandeling

BROCHEZ lLIEVE 2016

� OPLEIDINGEN

� Huisartsen
� Specialisten
� Verpleegkundigen
� Studenten geneeskunde
� Workshops
- …

ION GENT
irAE task force

BROCHEZ lLIEVE 2016
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BRAF

MEK

ERK

cKit
NRAS

PROLIFERATION

ANTITUMOR 
IMMUNE 

RESPONSE

IL2
IFN
Tumorvaccinatie
Adoptive T cel transfer

Anti -CTLA4: ipilimumab (Yervoy®)

Anti-PD1: nivolumab (Opdivo®)
pembrolizumab (Keytruda®) BROCHEZ lLIEVE 2016

Anti -CTLA4: ipilimumab (Yervoy®)

Anti-PD1: nivolumab (Opdivo®)
pembrolizumab (Keytruda®)

BRAF inhibitors: vemurafenib (Zelboraf®)
dabrafenib (Tafinlar®)

MEK inhibitors: cobimetinib
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c-KIT inhibitors: imatinib (Glivec®)
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TOEKOMST

Combinatiebehandelingen

Onderzoek naar markers voor respons
en naar escape mechanismen

BROCHEZ lLIEVE 2016

No. at Risk

IPI –202 82 44 31 12 1

NIVO 208 108 88 74 31 5 2

NIVO + IPI 210 142 112 96 42 9 2

0 3 6 9 12 15 17

Months

1.0

0.8

0.6

0.4

0.2

0.0

0 3 6 9 12 15 17

No. at Risk

IPI 075 40 22 17 9 2

NIVO 80 57 51 43 16 4 0

NIVO + IPI 68 53 44 39 16 1 0

Months

NIVO + IPI
NIVO
IPI

NIVO + IPI
NIVO
IPI

PFS by PD-L1 Expression Level (5%)

PD-L1 ≥5%* PD-L1 <5%*

*Per validated PD-L1 immunohistochemical assay based on PD-L1 staining of tumor cells in a section of at least 100 evaluable tumor cells. 
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NIVO + IPI 14.0 0.40

NIVO 14.0 0.40 

IPI 3.9 --
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NIVO + IPI 11.2 0.42

NIVO 5.3 0.60 
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Abscopal effect

BROCHEZ lLIEVE 2016
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Abscopal effect

Progression under ipilimumab 
treatment for metastatic 

melanoma 

Regression of the irradiated 
lesion AND of other distant 

metastases outside the 
radiation field

N Engl J Med. Mar 8, 2012; 366(10): 925–931. 

Antalgic radiotherapy to the 
painful paraspinal mass

BROCHEZ lLIEVE 2016
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SENTINEL

IDO expression

= negative prognostic factor

PRIMARY MELANOMA

� Peritumoral IDO correlates with 

IDO expression at sentinel node 

� Affects TILs

BLOOD

� higher IDO expression in the blood

� correlation with PD-L1 and CTLA4 

expression

Informed consent

METASTATIC TISSUE

� IDO expression consistent with 

expression in sentinel and at primary 
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