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Nieuwe Medicamenteuze 
Behandelingen
• Enkele opmerkelijke recente ontwikkelingen met 
belangrijke impact op survival en in de routine 
therapie (practice changing)
–Immunotherapie oa bij melanoom
–Cycline inhibitoren bij borstkanker
–Parp-inhibitoren bij ovariumkanker
–TDM-1 (Kadcyla) (chemoconjugaat) bij borstkanker 



Behandeling van Kanker

• Heelkunde
• Radiotherapie
• Chemotherapie

– Klassieke cytostatica
– chemoconjugaten

• Hormonale behandelingen
• Immunotherapie: 

– Gerichte therapie (targeted)
– immunotherapie

REVOLUTIE ?



Klassieke cytostatica
• Actieve middelen
• Nieuwe middelen, nieuwe combinaties
• Betere tolerantie
• Chemotherapie blijft hoeksteen in vele indicaties, zowel in 

adjuvante (curatief) als palliatieve (niet curatieve) setting





Targeted therapy



Targets and bullets in cancer
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Targets and bullets in breast cancerThis slide summarizes key ‘targets’ that may be of therapeutic relevance in breast cancer, along with the ‘bullets’ (therapeutics) available or under development (note: it is not an exhaustive diagram of all signaling pathways). The graphic focuses on the most clinically developed agents in breast cancer; additional agents include those listed below: ErbB1/2 TKI = HKI-272, BIBW 2992, PKI-166, EKB-569 Pan-ErbB TKI = caneritinib, BMS-599626 ErbB1/ErbB2/VEGFR TKI = XL647, AEE788 HSP90 inhibitors = CNF2024, IPI-504, AUY922, SNX5422 IGF-IR inhibitors (mAb or TKI) = CP-751871, EM164, IMC-A12, NVP-ADW742, Insm-18 HDAC inhibitors = LBH589, PXD101, NVP-LAQ824, depsipeptide, CI-994, MS-275 PI3K inhibitors = SF1126, BEZ235, XL147, XL765 Akt inhibitors = perifosine, XL418 mTOR inhibitors = rapamycin (sirolimus), deforolimus, flavopiridolNotes for presenter on lesser known agents shown on slide:Ertumaxomab (Trion Pharma) is a bi-specific antibody that stimulates an immune response on binding ErbB2 and CD3Vorinostat = Zolinza®, MerckTemsirolimus = Torisel®, WyethEverolimus = Certican®, NovartisTanespimycin and alvespimycin are both in development by KosanHDAC=histone deacetylase; TKI=tyrosine kinase inhibitor



Angiogenese

Kleine tumor (1–2mm)
• avasculair
• slapend

Grote tumor
• vasculair
• metastatisch potentieel

VEGF

Presentator
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It is generally accepted that no solid tumour can grow beyond a critical size of 1–2mm or about 106 cells without an adequate vascular supply. The angiogenic ‘switch’ is reviewed in Bergers et al.1Tumour-associated angiogenesis can be thought to go through two phases, which are separated by the ‘angiogenic switch’. The first is an ‘avascular’ phase, in which tumours are not more than 1–2mm in diameter. These tumours remain dormant, as they are in a steady state between cell proliferation and apoptosis. Some of these small tumours will switch to the second – vascular – phase, in which the tumour grows exponentially.A classic model of the angiogenic switch is that of a pair of scales laden with pro-angiogenic molecules on one side and anti-angiogenic molecules on the other side. An imbalance of these pro- and anti-angiogenic factors triggers the ‘switch’.The onset of angiogenesis or the ‘angiogenic switch’ is a discrete step that can occur at any stage of tumour progression, dependent upon the type of tumour and its micro-environment. Induction of the switch is dependent upon the balance tipping in favour of the pro-angiogenic molecules. Bergers G, Benjamin LE. Tumorigenesis and the angiogenic switch. Nat Rev Cancer 2003;3:401–10. 



Gerichte immunotherapie

Speciaal ontworpen lichaamsvreemde vernuftige AL 
ontworpen via complexe bioengineering om de 
kankercel in één of meerdere werkingsmechanismen 
te treffen, waarbij geen gebruik wordt gemaakt van 
ons eigen natuurlijk afweersysteem

Voordelen:
• Efficient voorzover

target (pathway) 
uitgeschakeld wordt

• Vaak snelle werking

Nadelen:
• Complexe 

engineering
• Even efficient als 

mate waarin  tumor 
afhankelijk is van 
geblokkeerde 
pathway

• Toxiciteit
• Selectieve werking



Lung Cancer Mutation Consortium

Incidence of Single Driver Mutations 

Kris et al. ASCO 2011

Selectie van patienten dus 
PRIMORDIAAL!!



Gerichte (targeted)
immunotherapie

•Herceptin, Perjeta
•Sutent, Nexavar, Votrient
•Tarceva, Afatinib
•Erbitux, Vectibix
•Tafinlar, Mekinist
•…



Borstkanker
Gerichte Immunotherapie

• Herceptin (trastuzumab) = antilichaam 
gericht tegen celmembraan-
gebonden (Her-2) receptor

• Alleen zinvol bij overexpressie van de 
Her-2 receptor! (20-30%)

• Routine therapie in curatieve 
(adjuvante) en palliatieve setting



Trastuzumab blocks 
HER2-activated cell proliferation

6

Trastuzumab interrupts 
this process

HER2 signalling induces 
cell proliferation
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A third mechanism of action of trastuzumab is to block HER2-activated cell proliferation.  Binding of trastuzumab to HER2 inhibits the activation of HER2 signalling.  HER2 signalling is initiated through activation of the intracellular protein tyrosine kinase and subsequent phosphorylation of several sites at the cytoplasmic, carboxyterminal domain of HER2.Downstream signalling pathways include phosphoinositide 3-kinase (PI3K) and mitogen-activated protein kinase (MAPK) cascades (1):PI3Ks and MAPKs are linked to multiple cellular functions, including cell proliferation, differentiation, survival and apoptosis (2,3)PI3K signalling has an important role in the development of breast cancerPI3K overexpression is a widespread feature of breast cancer (2,3).Trastuzumab blocks the activation of HER2 signalling, reducing activity in the PI3K and MAPK pathways, which leads to cell-cycle arrest and a concomitant reduction in cell proliferation (1,4).This may involve recruitment of PTEN to the plasma membrane, resulting in interference with PI3K signalling and inhibition of cell proliferation (5).ReferencesNahta R, Esteva FJ.  Cancer Lett 2006; 232: 123-138.Fry MJ.  Breast Cancer Res 2001; 3: 304-312.Gershtein ES, et al.  Clin Chim Acta 1999; 287: 59-67.Yakes FM, et al.  Cancer Res 2002; 62: 4132-4141.Longva KE, et al.  Int J Cancer 2005; 116: 359-367.



Disease-Free Survival

87% 85%

67%

75%

N Events
ACT 1679 261
ACTH 1672 134

%

HR=0.48, 2P=3x10-12

AC-TH

AC-T

Years From Randomization B31/N9831

Adjuvant herceptine
 Survival benefit



Borstkanker HER-2 overexpressie

Duale HER-2 blokkade
= trastuzumab + pertuzumab/lapatinib

 Hogere respons rate
Adjuvant

Neo-adjuvant





pCR = betere survival!



POST San Antonio meeting 
februari 2019



Chemo-immunotherapie
(conjugates)

TDM-1 (Kadcyla)

Combinatie van Herceptin met 
chemotherapie in dezelfde molecule 

(chemoconjugaat)

beste van de 2 werelden



T-DM1 selectively delivers DM1 to 
HER2-positive tumor cells

Receptor-T-DM1 complex is 
internalized into HER2-positive 
cancer cell

Potent antimicrotubule 
agent is released once inside 
the HER2-positive
tumor cell

T-DM1 binds to the HER2 protein 
on cancer cells

• Targeted intracellular delivery of a potent antimicrotubule
agent, DM1

• Spares normal tissue from toxicity of free DM1
• Trastuzumab-like activity by binding to HER2HER2



EMILIA Study Design

1:1 

HER2+ (central) 
LABC or MBC 

(N=980)

•Prior taxane and 
trastuzumab 
•Progression on 
metastatic tx or 
within 6 mos of 
adjuvant tx

PDT-DM1
3.6 mg/kg q3w IV

Capecitabine
1000 mg/m2 orally bid, days 1–14, q3w

+ 
Lapatinib 

1250 mg/day orally qd

PD

Blackwell et al, ASCO 2011



Progression-Free Survival 

Median (mos) No. events
Cap + Lap 6.4 304
T-DM1 9.6 265

Stratified HR=0.650 (95% CI, 0.55, 0.77)
P<0.0001

Subroup analysis:
TDM1 superior regardless of line of 
therapy (1-3) and HR status

TDM-1: Gunstig tolerantie profiel!



SAN ANTONIO Breast cancer dec 2018:



KATHERINE study:
adjuvant TDM-1 (Kadcyla)
(SAN ANTONIO Breast cancer dec 2018)



: Adjuvant Kadcyla





Metastatic Melanoma and Mutant B-Raf

• B-Raf kinase mutations occur in ≈ 60% of melanoma cases: 
- Most are V600E point mutations (> 90%).



PET Scans at Baseline and Day 15 after PLX4032
(VEMURAFENIB)

ORR = 48%







Click to edit Master title style
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Antitumor Immune Response 
door “manipulatie” van EIGEN afweer

• The body’s immune response can detect and destroy tumor 
cells through activated T cells and other mechanisms1

• Tumor cells express multiple antigens that are not expressed 
in normal tissue2

T-cell–mediated immune response1,2

NSCLC = non‒small cell lung cancer.
Image adapted from Chen DS et al. Immunity. 2013;39(1):1–10. Reprinted with permission from Elsevier.

1. May KF Jr et al. In: Prendergast GC et al. Cancer Immunotherapy. 2nd ed. Philadelphia, PA: Elsevier; 2013:101–113.
2. Chen DS et al. Immunity. 2013;39(1):1–10.

Tumor cell

Tumor-specific 
antigens

Dendritic cell

Naïve cytotoxic
T cell

Tumor cellActivated cytotoxic
T cell

Antitumor effector 
mechanisms
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This slide depicts how the immune system can detect and destroy tumor cells in advanced non–small cell lung cancer through a T-cell–mediated immune response.1 The first step involves the recognition of tumor cells by the immune system.1 The genetic alterations that accumulate can lead to the expression of tumor-specific antigens that are not expressed in normal tissue. The antigenic peptides produced by tumor cells are captured by a type of antigen-presenting cell known as a dendritic cell. The dendritic cells then migrate back to the secondary lymph organs, including the lymph nodes, where they present the tumor-derived antigenic peptides in the context of major histocompatibility complex (MHC) molecules to naïve T cells. Naïve T cells expressing a T-cell receptor (TCR) that recognizes the tumor antigen will become activated, resulting in differentiation and maturation of the T cell into effector cells. Antigen-specific cytotoxic T cells migrate back to the tumor to kill the tumor cells through a variety of antitumor effector mechanisms.2 This process is a component of the adaptive antitumor immune response.1



Immune System Inhibitory Pathways

• autoregulatie mechanisme om immuunrespons 
te stoppen wanneer “vijand” overwonnen is

• Zoniet blootstelling aan ernstige auto-immuun 
gerelateerde neveneffecten

• Voorbeeld: griep overwonnen: afweersysteem 
mag gaan rusten

• Is handig bij griep, minder bij tumoren…

Bedoeling is autoregulatie te blokkeren en 
afweersyteem (tegen de tumor) aan te houden

“INHIBIT the INHIBITOR”



CTLA-4 and PD-L1: Distinct Immune Checkpoint Pathways1

1. Weber J S, Kahler K C, Hauschild A. JCO 2012;2691-2697 2. Sharma P, et al. Science. 2015;348:56-61.

• Data suggest certain combinations may overcome the limitations of monotherapy2

– For example, anti-CTLA-4 appears to drive T cells into tumors and this may, in turn, induce 
PD-L1 expression in the tumor microenvironment







Ipilimumab: adjuvant na operatie





1-yr OS=46.3%

2-yr OS=26.7%
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CheckMate 066: Primary Endpoint - Overall Survival 
2-year OS update 1,2

• Common AEs associated with NIVO included fatigue, pruritus, and nausea.2 Grade 3–4 treatment-related AEs 
occurred in 13% of patients in the NIVO arm and 17% of patients in the dacarbazine arm1

HR, hazard ratio; NR; not reached.
1. Atkinson V et al. Presented at SMR 2015. 2. Robert C, et al. N Engl J Med. 2015;372:320-323.

Patients at Risk
Nivolumab 210 186 171 154 143 135 111 81 30 4 0
Dacarbazine 208 179 146 122 92 76 60 38 16 1 0

NIVO DTIC
Median OS,
mo (95% CI)

NR 
(23.1, NR)

11.2 
(9.6, 13.0)

HR (95% CI) 0.43 (0.33, 0.57); P <0.001

1-yr OS=70.7%
2-yr OS=57.7% NIVO (n=210)

DTIC (n=208)



CheckMate 067: Progression-Free Survival (ITT 
Population) 1,2

NIVO+IPI 
(n=314)

NIVO
(n=316)

IPI 
(n=315)

Median PFS, months  
(95% CI)

11.5 
(8.9–16.7)

6.9 
(4.3–9.5)

2.9 
(2.8–3.4)

HR (99.5% CI)
vs. IPI

0.42 
(0.31–0.57)*

0.57
(0.43–0.76)* --

HR (95% CI)
vs. NIVO

0.74 
(0.60–0.92)** -- --

*Stratified log-rank P<0.001 vs. IPI 
**Exploratory endpoint 

No. at Risk
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1. Larkin J, et al. N Engl J Med. 2015;373:23-34. 2. Wolchok JD, et al. Presented at ASCO 2015 abstract LBA1.



ESMO 2017
Chekmate 238
Melanoma: adjuvant opdivo vs ipilumumab
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KEYTRUDATM (pembrolizumab): 
Immune-mediated Adverse Reactions 
Median Time to Onset and Median Duration1

• Median time to onset and median duration of immune-mediated adverse 
reactions are presented based on 2799 patients with NSCLC and melanoma 
treated with KEYTRUDA

mo = months; NR = not reached; NSCLC = non‒small cell lung cancer.

1. [Insert local label.]
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(8+ days–12.7+ mo)

(3 days–15.0+ mo)
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Presentator
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In patients with NSCLC or melanoma treated with KEYTRUDATM (pembrolizumab) �2 mg/kg every 3 weeks or 10 mg/kg every 2 or 3 weeks (N=2799), median time to onset (range) and median duration (range) of immune-mediated adverse reactions were, respectively1:Pneumonitis: 3.3 months (2 days to 19.3 months) and 1.5 months (1 day to �17.2+ months)Colitis: 3.5 months (10 days to 16.2 months) and 1.3 months (1 day to� 8.7+ months)Hepatitis: 1.3 months (8 days to 21.4 months) and 1.8 months (8 days to �20.9+ months)Hypophysitis: 3.7 months (1 day to 11.9 months) and 4.7 months (8+ days to 12.7+ months)Hyperthyroidism: 1.4 months (1 day to 21.9 months) and 2.1 months (3 days to 15.0+ months)Hypothyroidism: 3.5 months (1 day to 18.9 months) and not reached (2 days to 27.7+ months)Nephritis: 5.1 months (12 days to 12.8 months) and 3.3 months (12 days to� 8.9+ months) 





Melanoma









PARP inhibitoren



Role of the PARP in the DNA reparation:
actief bij BRCA mutatie

Presentator
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Poly (ADP-Ribose) Polymerase 1 (PARP1) is a nick-sensor that signals the presence of DNA damages and facilitate DNA repair by base excision repair. Inhibition of PARP1 during S-phase induces DNA single-strand breaks which lead to arrest of replication fork that in turn results in DNA double-strand breaks. These lesions are normally repaired by homologous recombination (HR) but in the absence of functional BRCA this mechanism is impaired and the defects may be repaired by error-prone mechanisms or stay unrepaired. These changes will cause complex chromatid rearrangements and provoke cell arrest at G2/M cell cycle check-point and apoptosis. (Bosch A et al, Cancer Treat Rev, 2010, 36: 206-15  





SOLO-1 (adjuvant ovariumca, BRCA+)



CDK 4/6 inhibitoren bij
borstkanker

(cycline inhibitoren)

• Cyclin D1 is expressed at a high level,  in many ER positive breast cancers 
• Amplification of CDK4 and cyclin D1 reported in 15-25% breast cancer 
• Cyclin D1 overexpression occur in over half of all breast cancers 
• Amplification of both cyclin D1 and CDK4 is especially high in luminal B (58% and 

25%) and HER2 positive subtypes (29% and 14%) 
• Endocrine resistance is associated with persistent cyclin D1 expression





PALOMA-2 



PALOMA-3: Study Design

Placebo 
(3 wks on/ 1wk off)

+ 
Fulvestrant†

(500 mg IM q4w)

Palbociclib
(125 mg QD; 

3 wks on/1 wk off)
+ 

Fulvestrant† 

(500 mg IM q4w)

†administered on Days 1 and 15 of Cycle 1.

● Visceral metastases

● Sensitivity to prior 
hormonal therapy

● Pre-/peri- vs Post-
menopausal

Turner et al. New Engl J Med. 
2015

2:1 Randomization

N=521

Stratification: 

• Post-menopausal patients must have progressed on prior aromatase inhibitor therapy. 

n=347

n=174

• HR+, HER2– ABC
• Pre-/peri-* or post-menopausal 
• Progressed on prior endocrine 

therapy:
– On or within 12 mo adjuvant
– On therapy for ABC

• ≤1 prior chemotherapy regimen 
for advanced cancer

*All received goserelin.





Cycline -inhibotoren

•Palbociclib = Ibrance
•Ribociclib = Kisqali
•Abemaciclib = Verzenios



On going!

Cycline inhibitoren: 
ook adjuvant survival benefit??





Algemene besluiten
• Blijft vaak basisbehandeling
• Celdodend maar niet selectief
• Nieuwe cytostatica: significante 

verbetering mbt toxiciteit en 
patiëntvriendelijker

• Bijwerkingen
• Immunoconjugaten (TDM-1)

Chemotherapie



Algemene besluiten

• Selectieve therapie gericht op tumor/cel 
specifieke kenmerken 

• selectie pten vs mutatie’prevalentie’
• Neveneffecten

• Kostprijs!!

Targeted therapy



IMMUNOTHERAPIE
Challenges

1. Selectie pten!
2. Uniformiseren PD1 expressie graad
3. Tumor selectie!

1. Immuungevoelige (melanomen)
2. “koude” tumoren, niet omringd door 

lymfocyten
3. Eerst lymfocyten stimuleren/activeren 
4. Eerst ipilumumab, gevolgd door 

selectievere tumorgerichte anti-PD1



ONE FITS ALL  personalized
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