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Non-small cell lung cancer (NSCLC) is the predominant lung malig-
nancy comprising approx. 85% of lung tumours. At diagnosis, about
40% of patients will present with metastatic disease and dismal
5-year relative survival rate of approximately 5% (Goldstraw et al.,
2016; Noone et al., 2018; Siegel, Miller, & Jemal, 2020).

Integration of immune checkpoint inhibitors (ICls) in the manage-
ment of advanced “non-driver” non-small cell lung cancer (NSCLC)
has revolutionised patient prognosis (Borghaei et al., 2015; Brahmer
et al., 2015). A combination of acceptable toxicity with impressive
treatment response and duration has led to rapid dissemination
(Antonia et al., 2017; Antonia et al., 2019:; Kdsmann et al., 2019;
Reck et al., 2019). Further studies integrating chemotherapy with
ICIs in metastatic disease demonstrated synergism of combined
therapy versus chemotherapy alone regardless of tumour histology
and PD-L1 status (Gandhi et al., 2018; Paz-Ares et al., 2018; Socinski
et al., 2018). Parallel to these developments, there have been contin-
uous advancements in the technical aspects of radiation treatment
allowing radiation oncologists to deliver high-dose radiotherapy to
multiple tumour sites while limiting toxicity. Simultaneous integrated
boost techniques have permitted further customisation of the deliv-
ered dose.

Based on results of trials focused on locally advanced disease
(stage Ill) and post hoc analyses for metastatic disease, sequential
or concurrent application of chemo-, immuno- and radiotherapy
demonstrated favourable results with acceptable toxicity (Antonia

et al., 2017; Antonia et al., 2019; Shaverdian et al., 2017). However,
the underlying synergistic effects of this combination remain un-
known. Establishing the underlying mechanisms for these syner-
gistic interactions may lead to novel potential treatment paradigms.
So far, the pillars of modern cancer treatment in advanced NSCLC
have developed mostly independently. Furthermore, identification
of predictive markers and risk factors has taken place independently
neglecting the effect of one treatment modality on the other.
Subsequently, there is a paucity of data characterising these syner-
gistic effects.

The goal is to change the status quo by including radiation oncol-
ogy ab initio in the planning of multimodal studies. These opportuni-
ties should include comprehensive characterisation of initial tumour
immunogenicity and escape as well as patient (host) immunological
state. Comprehensive immune profiling should include an analysis
of biopsy material of the primary tumour, involved lymph nodes and
metastatic lesions as well as immunophenotyping of circulating tu-
mour cells and patients’ PBMCs. This analysis must be longitudinal,
that is register dynamic changes of immune markers in the course of
treatment and by application of different modalities.

Of interest, comprehensive characterisation of tumour immu-
nogenicity, especially its cellular components may have an impact
on radiation dose fractionation and timing. In addition, radiation
delivery to the target volume may be further optimised based on
individual tumour immunogenicity. Considering intrinsic radiation
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sensitivity of the tumour cells, infiltrating lymphocytes and macro-
phages as well as cancer fibroblasts and endothelial cells, new op-
portunities for dose customisation within irradiated tumours can
open new perspectives for improvement of local and “abscopal” sys-
temic anti-tumour response.

In conclusion, future analyses should endeavour to characterise
these synergistic mechanisms, which will lead to a better under-
standing of the underlying immunological phenomena. This will be
a challenge, but it is in our hands to change the notion from myth

to reality.
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