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Standaard behandeling voor stadium III was voor lange tijd concurrent chemoradiotherapie, met 
platinumbevattende chemotherapie.1

However, outcomes have been poor with ~15% to 30% of patients alive at 5 years1,2

1. Yoon SM et al. World J Clin Oncol. 2017;8:1-20. 2. Bradley JD et al. Int J Radiat Oncol Biol Phys. 2017;99(Suppl):S105..
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Pacific: Durvalumab After Chemoradiotherapy in Stage III 
Non–Small-Cell Lung Cancer
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1. Effectiviteit van immuuntherapie is verminderd in geval van EGFR/ALK.

2. PDL1 mogelijk voorspellend voor immuuntherapie effect.



1. Oncogene drivers?
2. TKI?
3. Immuuntherapie?
4. Rol chemotherapie?



Oncogene drivers are rare PER driver, but in total ~15-20%!

Tan et al, JCO 2022; 40611-625.



39.3%+   Klassieke EGFR mutaties 

86.4%+ Afwijkende EGFR mutaties (G719X, L861Q, S768I, exon 20 inserties) 

85.7%+ ALK translocaties

Oncogene drivers vaak PDL1 positief

Evans, annals oncolog 2017
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Efficacy of Immune Checkpoint Inhibitor Monotherapy for 
Advanced NSCLC

Oya, int j mol sci 2020



Tyrosine kinase inhibitors (TKI)

Kumar 2024



Chen & Mellman et al. Immunity 2013 

Immuun checkpoint inhibitie

‘Cancer Immunity Cycle’



PD(L)1 checkpoint inhibition

https://www.smartpatients.com/targets/pd-1

https://www.smartpatients.com/targets/pd-1


Upregulation of PD-L-1, not always immune-mediated response

Oya, int j mol sci 2020



Chemotherapy Enhances Anti-Cancer Immune Response: Rational 
Partner for Immunotherapy

• Improving recognition of 
tumor antigens by T-cell

• Increasing T-cell penetrance in the tumor

• Eliminating immunosuppressive cells:  T-regs,
myeloid-derived suppressor cells, M2 macrophages 

• Enhancing maturation and 
activation of dendritic cells 
toward antigen presentation

• Eliminating 
immunosuppressive cells:  
T-regulatory cells

• Inducing immunogenic cell death

Chen, Nature 2017



responses, but enhanced T-cell responses, in a mouse model
of malignant mesothelioma.35 The reason for this differential
effect on the two lymphocytic populations was partly attributed
to an increased sensitivity of B cells to the antiproliferative
effects of gemcitabine in vitro, with respect to T-cells,35

although it is not clear whether this mechanism also applies
in vivo, or in the case of other chemotherapeutic agents.
Instead, gemcitabine given at a single dose (120 mg/kg)
preserved both T and B lymphocytes in the spleens of animals
bearing large tumors,36 and 5-FU-based adjuvant chemo-
therapy induced prominent tumor-specific antibody responses
in colon cancer patients.37

The effects of CTX on humoral responses appear con-
troversial. In some reports, CTX, even at low-dose regimens,
exerted suppressive effects on humoral responses while
boosting cellular responses, suggesting that B cells are
particularly sensitive to CTX-induced cytotoxic effects.38,39

In other reports, low-dose CTX was shown to increase the
relative percentages of B and T-cells in mice bearing SW1C
melanoma,7 and the cellular and antibody responses in
patients with advanced cancer.40 Subsequent studies showed
that the lymphodepleting effects induced by CTX are transient
and that, soon after drug discontinuation, a homeostatic
rebound overshoot of the lymphocytic pool occurs.41,42 This
implies that after drug administration, a reduction of both
humoral and cellular responses may occur, but with different

timing and kinetics. It has been proposed that the homeostatic
replenishment of B and T lymphocyte compartments is
sustained by a drug-induced ‘cytokine storm’ during which
several hematopoietic and homeostatic factors, danger
signals, pattern recognition receptors, inflammatory media-
tors and growth factors are expressed, thus boosting
peripheral expansion.41,43 One might speculate that these
mediators cooperate in sensing and amplifying drug-induced
myelo- and lymphotoxicity, thus stimulating a DNA damage
response that, in turn, promotes immune activation. Interest-
ingly, genotoxic stress activates the expression of IFN-a and
IFN-l genes, leading to the ultimate stimulation of immune
responses resembling those evoked during viral infections.44

In addition, CTX and fludarabine combination greatly
improved the therapeutic efficacy of adoptively transferred
tumor-specific B cells in a mouse melanoma model of
experimental metastasis.45 Likewise, combined high-dose
CTX and doxorubicin treatment augmented long-lasting
humoral response in vivo to a cancer vaccine.46

Numerous evidence indicate the benefits of chemotherapy
on T-cell-mediated immune responses. Mice vaccinated with
doxorubicin- or cisplatin-treated ovarian cancer cells have
enhanced antitumor immunity, and prolonged survival largely
dependent on CD4 T-cell-mediated immune responses.47

Low-dose cisplatin and paclitaxel synergize to generate
strong tumor-specific CD8 T-cell responses, through IL-2

Figure 1 Immunomodulation by conventional cytotoxic drugs. Conventional antineoplastic drugs can activate anticancer immune responses through different
mechanisms: (i) the inhibition of tumor-induced-suppressive mechanisms, (ii) the direct stimulation of T and B cell responses, (iii) the enhancement of tumor immunovisibility by
cytotoxic cell subsets or phagocytes. Low-dose CTX and gemcitabine deplete regulatory T-cells or myeloid suppressor cells and facilitate tumor attack by effectors. Paclitaxel,
cisplatin and doxorubicin induce the upregulation of mannose-6-phosphate receptors on the surface of tumor cells, rendering them permeable to granzyme B. Paclitaxel
induces proinflammatory cytokines’ secretion from macrophages, leading to DC, NK and T-cell activation. Anthracyclines, oxaliplatin and CTX promote tumor expression of
ecto-CRT, and release of HMGB1 and ATP by dying tumor cells, thus stimulating antigen phagocytosis and cross-presentation by DC

Off-target effects of chemotherapy
L Bracci et al

18

Cell Death and Differentiation

Bracci, Cell death and 
differentiation 2014



DUS

• Chemotherapie werkt synergistisch met immuuntherapie.
• Oncogene drivers testen

§ Vanwege mogelijkheid TKI
§ Ineffectiviteit immuuntherapie 
§ (kosten, toxiciteit, …)



Ramalingam, ASCO 2024
Dingemans

81% Asian
PET not mandatory
Baseline MRI before randomisation



Shun Lu, NEJM 2024; 
Naidoo JTO 2023Median PFS in placebo groep 5.6m versus 10.9m in pacific?

PACIFIC post-hoc analysis EGFR mutant

Dingemans

Toename PFS



Conclusie:
Bij niet resectabel stadium III: concurrent chemoradiotherapie 
 - gevolgd door durvalumab indien aberraties uitgesloten
 - PM gevolgd door osimertinib indien EGFR mutatie? 



Maar: stadium III niet 1 ziekte 

N2 bulky (IIIA) N3 (IIIB)N2 non- bulky (IIIA)

T4 
(tracheal infiltration)

T4 
(Chest Wall infiltration)

T4 
(mediastinal infiltration)

Dus wat is resectabel?



What’s resectable NSCLC?

It’s a state of 
mind!

Dingemans



RESECTABEL NSCLC

SurgeryNeoAdjuvant

Surgery

NeoAdjuvant

SurgeryNeoAdjuvant

NeoAdjuvant

TREATMENT STRATEGIES FOR PATIENTS WITH A RESECTABLE 
NSCLC IN 2023

Adjuvant

Adjuvant







ADAURA STUDY (EGFR)

Adjuvantedoelgerichtebehandelingnaresectie

ALINA STUDY (ALK)



St II-IIIA

Osimertinib: na resectie
3 years osimertinib vs placebo

OSIMERTINIB TOT 
PROGRESSIE?



OS advantage driven by higher stage?

Tsuboi et al NEJM; 2023: 389:137-47



Lavaud, Cancers 2024

(Neo-)adjuvante immuuntherapie



Neoadjuvant:

CheckMate 816

Adjuvant:
IMpower010

KEYNOTE-091

NVALT-24

ANVIL

Perioperatief:
NADIM-II Neotorch IMpower030 AEGEAN CheckMate 

77T
KEYNOTE- 

671

Adjuvant of neoadjuvante behandeling?

Versluis, Nat Med 2020



Adjuvant immuuntherapie







Spicer, ASCO 2024

42/101 (42%) of pts in control 
arm with EFS event received 
subsequent immunotherapy

Dingemans



EFS naarstadium enPDL1

Forde PM, et al. N Engl J Med 2022;386:1973-85.



Pathologisch complete respons

Forde PM, et al. N Engl J Med 2022;386:1973-85.



Neoadjuvant ICB increases pCR and  prolongs EFS

Heymach NEJM 2023 ; Wakelee NEJM 2023; Spicer  ESMO 2023; Forde  NEJM 2022;
Yue ESMO Virtual 2024; Yue  ELCC 2024;  Lu  JAMA 2024; Cascone NEJM 2024

NEOTORCH:  Toripalimab+CT

KEYNOTE 671: Pembrolizumab + CT

CheckMate 77T: Perioperative Nivolumab

AEGEAN: Perioperative Durvalumab CheckMate 816: Nivolumab + CT

Also reported benefit in OS

RATIONALE 315: Tislelizumab + CT



EFS is driven by pCR
CheckMate 77T

4 cycles chemo-nivolumab

pCR: 25.3%
MPR: 35.4%

CheckMate 816
3 cycles chemo-nivolumab

KEYNOTE 671
4 cycles chemo-pembrolizumab

pCR: 18% 
MPR: 30%

pCR: 24%
MPR: 37%

pCR not increased with additional pre-op cycle IO

Forde NEJM 2022, Wakelee NEJM 2023
Cascone NEJM 2024



CheckMate 77T: perioperative NIVO in resectable NSCLC

Neo-adjuvant of peri-operatief IO?

Forde, WCLC 2024
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CheckMate 77T: perioperative NIVO in resectable NSCLC

Forde, WCLC 2024



ctDNA clearance rate and OS by ctDNA clearance





Conclusie

Definitie resectabel longkanker schuift op.

Niet resectabel longkanker: chemoradiotherapie gevolgd door IO, danwel TKI
Volledige moleculaire diagnostiek dient dus ook ingezet te worden in vroeg stadium NSCLC.

Resectabel longkanker: 
- Adjuvante doelgerichte behandeling geeft evidente verbetering van EFS; echter mogelijke 

vroege stadium IV behandeling. 
- Immuuntherapie heeft een rol neo-adjuvant, ook adjuvant? Selectie mogelijk obv PDL1, pCR, 

ctDNA? 

- PD-L1
- EGFR, MET, BRAF
- ALK, ROS1, RET, NTRK



Dank voor de aandacht

d.dumoulin@erasmusmc.nl 

mailto:d.dumoulin@erasmusmc.nl




Neoadjuvant ICB increases pCR and  prolongs EFS
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N2 subgroup

N2 subgroup



AEGEAN: subgroep N2 CM 77T: subgroep N2

pCR in N2 disease comparable to non-N2



AEGEAN: subgroep N2 CM 77T: subgroep N2

EFS in N2



Baseline and post-surgical N stage in stage III

Cascone, ASCO 2024



RVT vs. pCR/MPR



RVT vs. pCR/MPR

=> Post-operatieve therapie
switch noodzakelijk?


