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Il trattamento dei pazienti affetti da NSCLC in stadio IV



LUNG EVOLUTION



LUNG R-EVOLUTION

ADVANCES IN THE TREATMENT OF NSCLC
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Tumor biology and molecular diagnostics
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PD-L1



Oncogene-Addicted Non-Small-Cell Lung Cancer

Several different driver mutations have been identified and many

studies have clearly shown that upfront TKI monotherapy may improve

the overall outcome of these patients.



Kris MG, et al. JAMA 2014; 11(19):1998-2006

Oncogene-Addicted Non-Small-Cell Lung Cancer



TRATTAMENTO DEL NSCLC AVANZATO
IL PRESENTE



Therapeutic revolution EGFR
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ALK

Drug name Study Phase Population vs ORR PFS OS

Crizotinib PROFILE 1007 III
Platinum-based 
chemotherapy pretreated 
(n = 347)

Pemetrexed or 
docetaxel 65% versus 20% 7.7 versus 3.0 months 

20.3 (95% CI 18.1–not 
reached) versus 22.8 
months 

Crizotinib PROFILE 1014 III
Previously untreated 
(n = 343)

Platinum plus 
pemetrexed 74% versus 45% 

10.9 versus 7.0 
months 

Median OS was not 
reached in either 
group 

Ceritinib ASCEND4 III
Previously untreated 
(n = 376)

Platinum plus 
pemetrexed 72·5% vs 26% 16.6 vs 8.1 months NA

Ceritinib ASCEND5 III
Platinum-based 
chemotherapy and crizotinib 
pretreated (n = 231)

Pemetrexed or 
docetaxel 39% vs 7% 5·4 vs 1.6 months 

18.1 vs 20.1 months 
not statistivaly
significant.

Alectinib Global study II Crizotinib preteated Single arm 50% 
8.9 months (95% CI, 
5.6–11.3 months) NA

Alectinib ALEX III
Previously untreated
(n = 303) Crizotinib 82.9% vs 75.2% 34.8 vs 10.9 months NA

Alectinib J-ALEX III Previously untreated Crizotinib 85% vs 70% 20.3 vs 10·2 NA

Brigatinib NCT01449461 I/II Previously Treated with 
crizotinib and naive (n = 79) Brigatinib (30–300 mg)

71% in crizotinib-
pretreated and 100% 
in crizotinib-naive 
group

13.4 months in 
pretreated crizotinib NA

Brigatinib ALTA II
Previously treated with 
crizotinib and/or 
chemotherapy (n = 222)

Brigatinib 90 g vs 
180 mg

48% (90 mg), 53% 
(180 mg) 9.2 and 16.7 months NA

Lorlatinib NCT01970865 II 6 cohorts including pts naive 
(275 in tot) Lorlatinib 90% (naive) NA NA

Addeo A, et al. Critical reviews in Oncology/Hematology, 2018; 122:150-156
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NON ONCOGENE-ADDICTED NSCLC

The era of immunotherapy



A SCIENTIFIC REVOLUTION



A THERAPEUTIC REVOLUTION

It is probably the best time for progress in oncology

in the past decades!



A CONCEPTUAL REVOLUTION

T-Cell

Cancer cell

Lung cancer is an "immunogenic" tumor that can respond to 
immunotherapy treatment



NIVOLUMAB

PEMBROLIZUMAB

ATEZOLIZUMAB

DURVALUMAB

Anti PD-L1 Anti PD-1

IMMUNOTHERAPY IN NSCLC



PEMBROLIZUMAB
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Reck M, et al. NEJM 2016; 375(19):1823-1833
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THE ERA OF IMMUNOTHERAPY

Zhou F, et al. Cell Mol Immunol. 2021; 18(2):279-293
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Strategie di combinazione

Immunoterapia

CT

THE ERA OF IMMUNOTHERAPY



Bailly C, et al. Combined cytotoxic chemotherapy and immunotherapy of cancer: modern times. 
NAR Cancer. 2020

Chemotherapy has additive and 
synergistic effect:

• More immuno-sensitive tumor 
microenvironment (hot tumor)

• Promotes recruitment of T 
lymphocytes and APC cells

• Increased expression of PD-L1

IMMUNOTHERAPY AND CHEMOTHERAPY



STRATEGIES OF COMBINATION

strategies of combination: ICI+CT

Zhou F, et al. Cell Mol Immunol. 2021; 18(2):279-293



FIRST-LINE STUDIES WITH BENEFIT IN OS

SINGLE 
AGENT

COMBINATION 
STRATEGIES
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WHAT’S NEXT? COMBINATION STRATEGIES

CHEMOTHERAPY RADIOTHERAPY

TARGET THERAPY LOCO-REGIONAL THERAPY

IMMUNOTHERAPY



Guckenberger M, et al. Lancet Oncol 2020; 21: e18–28

Oligometastatic Disease: Nine Clinical Scenarios



Oligometastatic NSCLC

1. Do patients with OM NSCLC benefit from local therapies?

2. When should local therapy be administered?

3. The choice of the target (volume and dose)



Do patients with OM NSCLC benefit from local therapies?

“BETTER-THAN-EXPECTED” SURVIVAL after local treatment
(RETROSPECTIVE DATA)

Inoue T et al, Jpn J Clin Oncol 2010: 41 pts with <5 M+ (25 NSCLC)
Median survival 24 months; PFS 10 months, 3y OS 39%, 3y PFS 20%

Collen et al, Annals of Oncol 2014: 26 pts with <5 M+
Median survival 23 months, PFS 11.2 months

Owen D et al. Radiat Oncol 2015: 63 pts with LUNG NODULES (40 from NSCLC)
Median survival 35 months, PFS 10.7 months



Prospective Trials and RANDOMIZED DATA on LCT in oligoMets
NON ONCOGENE-ADDICTED NSCLC

Trial N° patients PFS (months) Notes

De Ruysscher D
J Thorac Oncol 2012

39 12.1 OS: 13.5months

Hughes RT
Int J Radiat Oncol Biol Phys 2017

26 11.2 Closed early

Gomez D (RANDOM PHASE II)
Lancet Oncology 2016

49/94 11.9 vs 3.9 Time to new site failure
11.9 vs 5.7 IDMC closed

Iyengar P (RANDOM PHASE II)
JAMA Oncol. 2018

29/30 9.7   vs 3.5 IDMC closed

Do patients with OM NSCLC benefit from local therapies?



Randomized evidences for LCT in Oligometastatic NSCLC

for synchronous metastatic NSCLC.16,27,48 In salvage or oligo-
progressive NSCLC settings, SAbR appeared to change failure
patterns from local to distant sites.15

We initiated this randomized phase 2 study to determine
the benefit of adding SAbR to standard maintenance chemo-
therapy in improving PFS in patients with limited metastatic
NSCLC. We felt it important to add SAbR in consolidation rather
than at oligoprogression primarily to follow the tenets of the
Norton-Simon hypothesis.49 By intervening as early as pos-
sible, we hoped to identify patients with limited metastatic dis-
ease who would benefit from local therapy that would not de-
lay maintenance therapy but prevent, delay, or shift failures
anatomically.

An unplanned interim analysis recommended by our in-
stitutional DSMC before completion of accrual was con-
ducted because a similar study being performed at other in-
stitutions in parallel to our effort showed a tripling in PFS with
addition of local therapy (radiation and/or surgery) also in a
population of patients with limited metastatic NSCLC.34 In our
interim analysis, performed after more than 80% accrual, we
also identified a near tripling of PFS in favor of the SAbR arm.
The DSMC felt that closure of the study was appropriate given
the significant benefit noted across multiple studies and sta-
tistical likelihood that adding the remaining patients would not
have changed the study outcomes, thereby informing our
actions.

Large trials using standard maintenance chemotherapy af-
ter first-line chemotherapy for the broad population of pa-
tients with metastatic NSCLC provides a PFS between 2 and 4
months with a median OS of 6 to 9 months.11 With the addi-
tion of SAbR to maintenance chemotherapy for patients with
limited metastatic NSCLC, the median PFS increased from 3.5
months to 9.7 months. Notably, the PFS for patients with lim-
ited metastatic disease in this trial is similar to PFS reported

Table 3. Patterns of Failure by Treatment Assignmenta

Site of Progression SAbR Plus Maintenance, No. Maintenance, No.

Brain 1 4

Liver 2 0

Lung 0 8

Bone 1 1

Pancreas 1 0

In-field 0 7

Abbreviation: SAbR, stereotactic ablative radiotherapy.
a Patients treated with SAbR had no failure within the treated field.

Figure 2. Analysis of Progression-Free Survival
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Log-rank testing reveals a statistically significant benefit in progression-free
survival for SAbR-plus-maintenance chemotherapy (hazard ratio,
0.304; 95% CI, 0.113-0.815; P = .01). SAbR indicates stereotactic
ablative radiotherapy.

Table 2. Residual Sites of Disease, Radiation Details, and Chemotherapy Details for All Patients in the Trial (continued)

Patient Identification No. Treatment Site Dose (rad) Fractions Maintenance Cycles, No. Progressiona Local Failure

24 Right lower lobe NR Pemetrexed 7 Yes No

25 Right upper lobe NR Docetaxel 4 No No

Right hilum

Left lower lobe

26 Right lower lobe NR Pemetrexed 2 Yes Yesd

Mediastinum

27 Right Upper Lobe NR Pemetrexed 2 Yes Yes

Mediastinum

Left lower lobe

28 Left upper lobe NR Pemetrexed 1 Nob No

Left hilum

Rib

29 Right upper lobe NR Pemetrexed 1 No No

Right axilla

Abbreviations: NR, no radiation; SAbR, stereotactic ablative radiotherapy.
a Four patients had progression during treatment, but none within the radiated

field for the SAbR-plus-maintenance chemotherapy arm while 10 patients had
progression in the maintenance chemotherapy–alone arm, many at sites of
residual gross disease after chemotherapy.

b Died with no evidence of progression.
c Due to normal tissue constraints, the treating physician chose to use

3 fractions with the lowest variation acceptable dose.
d Evidence of local and distant failure.

Research Original Investigation Consolidative Radiotherapy for Limited Metastatic Non–Small-Cell Lung Cancer

E6 JAMA Oncology Published online September 24, 2017 (Reprinted) jamaoncology.com

© 2017 American Medical Association. All rights reserved.

Downloaded From:  by a University of Texas MD Anderson Cancer Ctr User  on 10/24/2017

Iyengar et al., JAMA Oncol 2018 Gomez et al., J Clin Oncol 2019

PFS benefit: 14.2 vs 4.4 months

OS benefit: 41.2 vs 17 months

Do patients with OM NSCLC benefit from local therapies?

p=0.01
p=0.017



Lancet 2019

2018



Between February 2012 and August 2016,
99 patients were randomized at centres in
Canada, Scotland, Netherlands and
Australia



Palma DA, et al. Lancet 2019; 393(10185):2051-2058



Palma DA, et al. Lancet 2019; 393(10185):2051-2058



Palma DA, et al. J Clin Oncol 2020; 38:2830-2838



No new grade 3-5 toxicity

No impact on QoL Harrow S, et al. IJROBP 2022 Nov 15 114(4):611-616

Median follow-up was 5.7 years







Final Analysis of Consolidative Use of Radiotherapy to Block (CURB) Oligoprogression Trial - A Randomized

Study of Stereotactic Body Radiotherapy for Oligoprogressive Metastatic Lung and Breast Cancers

Tsai CJ, et al. Int J Radiat Oncol Biol Phys 2022;114(3):1-e612

Most (75%) had >1 site of oligoprogression and 47% had >5 total lesions

Median PFS was 3.2 months in SOC arm vs. 7.2 months in SBRT arm (p=0.002).

Stratified analysis showed that NSCLC patients derived substantial PFS benefit from SBRT (2.2 months in SOC vs.

10 months in SBRT arm; p=0.002), whereas breast cancer patients did not (4.2 vs. 4.4 months, p=0.2).

No difference in OS between arms has yet been seen in either cohort.

The study was closed to accrual after a preplanned interim analysis crossed a prespecified efficacy threshold.



Prospective Trials on LCT in oligoMets
ONCOGENE-ADDICTED NSCLC

Trial N° patients PFS2 
(months)

Notes

Weickhardt AJ, et al. 
J Thorac Oncol 2012;7:1807–14
(University of Colorado Cancer Center)

65 (27 EGFR+; 38 ALK+) 6.2 Range, 3.7-8 m

Yu HA, et al. J 
Thorac Oncol 2013;8:346–51
(Memorial Sloan-Kettering Cancer Centre)

18 (EGFR+) 10 The median time from local therapy until a
change in systemic therapy was 22 months
(95% CI:6 to 30 months)

Gan GN, et al.
Int J Radiat Oncol Biol Phys. 2014; 88(4):892-8 
(University of Colorado Cancer Center)

33 (ALK+)
14/33 suitable for SBRT

/ Median overall time on crizotinib among
those treated with SBRT(14/33) versus
those who progressed but were not suitable
for SBRT was 28 and 10.1 months,
respectively.

Do patients with OM NSCLC benefit from local therapies?



Xu Q et al, J Thorac Oncol. 2018;13(9):1383-1392

Aim: to investigate whether consolidative local ablative therapy (LAT) can improve the survival of patients with stage IV
EGFR mutant NSCLC who have oligometastatic disease treated with first-line EGFR–tyrosine kinase inhibitor (TKI)
therapy

145 patients were enrolled:

51 (35.2%) received consolidative LAT to all oligometastatic sites (all-LAT group),

55 (37.9%) received consolidative LAT to either primary tumor or oligometastatic sites (part-LAT group)

39 (26.9%) did not receive any consolidative LAT (non-LAT group)



Xu Q et al, J Thorac Oncol. 2018;13(9):1383-1392

Consolidative local ablative therapy improves the survival 
The median follow-up time was 38 months (range, 9.0 to 66.8 months). For the entire cohort, the median PFS (mPFS) was 17.3 

months (95% CI: 15.7–18.9) and median OS (mOS) was 35.9 months

The difference was statistically significant between All-LAT group and Part-LAT or Non-LAT group but was not significant 

between the part-LAT and non-LAT groups



ASCO 2021 First-line tyrosine kinase inhibitor with or without aggressive upfront
local radiation therapy in patients with EGFRm oligometastatic non-
small cell lung cancer: Interim results of a randomized phase III,
open-label clinical trial (SINDAS) (NCT02893332)



Wang XS, et al. JNCI J Natl Cancer Inst. 2022; 114(5): djac015

mPFS was 20.2 vs 12.5 months
in favour of local therapy
(p < 0.001)

The median follow-up was 23.6 months

mOS was 25.5 vs 17.4 months
in favour of local therapy
(p < 0.001)

Treatment yielded no grade 5 events and a 6% rate of symptomatic grade 3-4 pneumonitis in the TKI with RT arm





Oligometastatic NSCLC

1. Do patients with OM NSCLC benefit from local therapies?

2. When should local therapy be administered?

3. The choice of the target (volume and dose)



Rusthoven KE, et al. Acta Oncologica 2009; 48:578-583

WILD TYPE NSCLC
PROGRESSION after first line chemotherapy:

LOCAL ONLY      

64%
DISTANT ONLY      

9%
BOTH

27%



PROGRESSION in EGFR-MUTATED patients after TKI:
ISOLATED ORIGINAL 63.6% ISOLATED NEW 21.2%

Deng L, et al. Int J Radiat Oncol Biol Phys 2016; 96(2): S131–S132

ORIGINAL + NEW 15.2%



UPFRONT LOCAL THERAPY may:

üDebulk a tumor to optimize subsequent systemic therapy

üCapture patients who might be missed should they have primary disease progression on 
systemic therapy

üEnhance tumor antigenicity to improve effects of immunotherapy

ADVANTAGES

When should local therapy be administered?



JNCI | Commentary 259jnci.oxfordjournals.org

administration of bacteria to improve the antitumor effects of local 
radiotherapy (95). In 2005, we proposed the concept of harnessing 
radiotherapy to help immunotherapy (96). Despite initial incredu-
lity, during the following years, the number of preclinical studies 
that have reported successful results by combining local radiation 
and immunotherapy has steadily increased (Table  1). Although 
radiation has multiple effects that impact both the priming and 
effector phase of antitumor immune responses, from a practical 
point of view, it may be useful to discuss separately the studies 
designed to exploit one aspect over the other.

Based on the rationale that radiation generates an in situ 
vaccine at the tumor site, some studies have tested its combination 
with strategies to improve cross-priming of antitumor T cells. 
This was achieved by enhancing the number and function of DCs 
with the administration of DC growth factors or by injecting 
exogenously prepared DCs into or near the irradiated tumor 
(97–101). Administration of the DC growth factor Flt3-ligand 
to mice after they had received tumor radiotherapy showed 
the induction of antitumor T cells able to inhibit spontaneous 

metastases in a lung carcinoma model (97). Similarly, an abscopal 
effect was seen in a mouse model of breast cancer (98). In a 
mouse sarcoma model, previous tumor irradiation promoted 
the migration of exogenously prepared syngeneic DCs injected 
intravenously or subcutaneously near the tumor and promoted 
development of tumor-specific T cells and tumor regression (99). 
Intratumoral injection of DCs showed additive and synergistic 
antitumor effects in mouse models of melanoma and sarcoma, 
respectively (100), and the ability of this combination to induce 
effective antitumor immune responses was also reported by Kim 
et al. (101) in a fibrosarcoma model.

In another approach, Toll-like receptor 9 agonist C-G enriched 
synthetic oligodeoxynucleotide (CpG) was used to mimic the 
signals derived from pathogens to induce type 1 interferons and 
resulted in strong activation of DCs and other innate immune 
cells in models of fibrosarcoma and lung carcinoma (102–104). 
In all of these examples, the combination treatment was far more 
effective than each treatment, radiation or immunotherapy, tested 
alone. The combination induced a systemically effective antitumor 

Figure 1. The balance between proimmunogenic and immunosuppres-
sive effects of radiotherapy and tumor rejection. Radiation promotes the 
priming and effector phases of the antitumor immune response. Key 
molecular signals that promote priming of antitumor T cells by dendritic 
cells loaded with tumor antigens include exposure of calreticulin (CRT) 
and release of ATP and high-mobility group protein B1 (HMGB1). These 
signals are released by the tumor cells undergoing a radiation-induced 
immunogenic cell death and, together with interleukin 1β (IL-1β) lead 
to activation of tumor-specific T cells. Key molecular signals that pro-
mote the effector phase include the upregulation of chemokines CXCL9, 
CXCL10, and CXCL16, which attract activated T cells to the tumor. Tumor 
infiltration by T cells that produce interferon γ (IFN-γ) and tumor necrosis 

factor α (TNF-α) is facilitated by upregulation of vascular cellular adhesion 
molecule 1 (VCAM-1) on tumor endothelium. Radiation-induced upregu-
lation of major histocompatibility complex class 1 (MHC-1), NKG2D 
ligands (NKG2DL), intercellular adhesion molecule 1 (ICAM-1), death 
receptor Fas, and costimulatory molecule CD80 on surviving tumor cells 
improves their recognition and killing by T cells. On the other hand, radia-
tion activates immunosuppressive transforming growth factor β (TGF-β) 
cytokine and promotes accumulation of regulatory T cells (Treg) and pro-
tumorigenic M2 macrophages (MØ2). Data suggest that positive effects 
of radiation often predominate over negative ones but are insufficient to 
shift the balance of the immunosuppressive tumor microenvironment to 
achieve tumor rejection in the absence of targeted immunotherapy.

RADIOTHERAPY: IMMUNOSUPPRESSIVE AND PROIMMUNOGENIC EFFECTS 

“fonc-02-00080” — 2012/7/22 — 17:19 — page 2 — #2

Schmid and Multhoff Indirect radiobiological effects

FIGURE 1 |The graph shows the different potential routes by
which bystander, abscopal effects, and genomic instability may
affect the outcome of radiation therapy in a tumor mouse model.
Radiation-induced DNA damage in the tumor can be amplified by bystander
signals in cells residing in close proximity to the irradiation field. In contrast,
abscopal effects and genomic instability exert distant and systemic
effects.

irradiation, such as initiation of secondary malignancies, are
attributed to an inadequate repair in DNA damage in normal
and tumor tissues. However, new studies have shown dam-
age in cells that were not exposed to irradiation. These find-
ings are explained by a potential interplay of irradiated and
non-irradiated cells.

BYSTANDER EFFECT
Since the discovery of X-rays in 1895, it was assumed that
the deleterious effects of ionizing radiation such as mutations
and carcinogenesis are mainly due to a direct damage of the
DNA. Radiation-induced bystander effects are defined as biolog-
ical effects in cells that are in close proximity to cells that have
been irradiated (Hei et al., 2011). In 1992, Nagasawa and Little
reported about an experimental system in which after exposure
of 1% of the cells to densely ionizing particles, sister chromatid
exchanges were observed in approximately 30% of the cell pop-
ulation (Nagasawa et al., 2003). The damage that occurred in
non-irradiated cells has been described as the “bystander effect.”
Unique microbeam facilities with the capacity to target subcel-
lular areas within a cell such as the nucleus or the cytosol with
a defined number of protons, photons or α-particles with high
precision, play a pivotal role in a better understanding of the
molecular mechanism of bystander effects (Hei et al., 2011). Using
a microbeam in Columbia University, Wu et al. (1999) reported
that a selective irradiation of the cytoplasm with four alpha par-
ticles results in killing of 10% of the cells and in increased gene
mutations in the nucleus. It is speculated that either components
of the cytoplasm or extracellular located components might be

responsible for the observed increase in gene mutations in the
nucleus.

Previous studies implicate that pro-inflammatory cytokine
signaling is associated with in vivo chromosomal instability
(Lorimore et al., 2008) and the involvement of COX-2 in the
bystander response in vitro (Hei et al., 2008). The study of
Lorimore et al. (2011) showed a connection of the bystander effect
and the chromosomal instability that are mediated by signals
involving COX-2 the initial enzymatic step in the metabolism
of arachidonic acid to prostaglandins (Lorimore et al., 2011).
Since NFκB is an important transcription factor for many sig-
naling pathways including COX-2, it is likely that NFκB also
participates in the bystander effect. There is clear evidence that
alpha particle irradiation up-regulates the binding activity of
NFκB via direct and bystander mediated effects (Zhou et al.,
2008). Immune cells accumulate within and around tumors
and cooperate with each other by utilizing specific cytokines.
These results provide evidence that the COX-2 signaling pathway,
which is essential in mediating a cellular inflammatory response,
may be a critical signaling event for producing a bystander
effect.

Importantly, in vivo experiments have demonstrated that cells
of the innate immune system can be activated by ionizing radiation
to produce pro-inflammatory mediators of genomic instability
(Lorimore et al., 2008). Mutou-Yoshihara et al. (2012) showed that
suppression of cytokine production was induced in the surround-
ing non-irradiated cells via the bystander effect (Mutou-Yoshihara
et al., 2012). Bystander responses have been measured after expo-
sures as low as a single proton or helium ion delivered to an
individual cell. An important aspect is that the non-DNA targeted
responses saturate with increasing dose to a single target cell
(Prise et al., 2003).

The following conclusions can be drawn from experiments ana-
lyzing bystander effects: irradiation of the cytoplasm can induce
genetic effects in the nucleus that was not directly exposed to radi-
ation. It appears that the traversal of high-LET particles through
the cytosol is more efficient than through the nucleus (Morgan
and Sowa, 2009). Presumably, NF-κB, COX-2, and reactive oxygen
species are involved in cytoplasmic irradiation-induced bystander
effects.

ABSCOPAL EFFECTS
The term “abscopal” is derived from the Latin prefix “ab,” mean-
ing “away from,” and the Greek word “scopos,” meaning “target.”
An abscopal effect has been defined as a reaction of cells within
an organism that had not been directly exposed to irradiation,
but cause tumor regression of the non-irradiated tumors (Postow
et al., 2012). These responses indicate that the target size of the
responding tissue is much larger than the irradiated field.

It is assumed that the abscopal effect is mainly mediated by
an activation of the immune system via cytokines. The abscopal
effect refers to distant effects observed after local radiation therapy
(Shiraishi et al., 2008). Therefore, some investigators argue that
abscopal effects should be termed as “distant bystander effects.”
Although the immune system appears to be involved, the exact
mechanisms of action of abscopal effects remain to be elucidated
(Shiraishi et al., 2008).

Frontiers in Oncology | Molecular and Cellular Oncology July 2012 | Volume 2 | Article 80 | 68



Radiotherapy Induces Multiple Immunomodulatory Changes in the Tumor
Microenvironment that may Influence the Effectiveness of Immunotherapy



Combination of SBRT + Immune Checkpoint Inhibitor Increases Distant / Abscopal response

Chicas-Sett R, et al. Int J Mol Sci 2019; 20(9):2173

ICI+SBRT 
prospective

ICI+SBRT 
retrospective

ICI alone
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This randomized phase 1 trial combined nivolumab and ipilimumab with sequential or
concurrent multisite SBRT in patients with stage IV NSCLC to evaluate safety and obtain
preliminary activity data.

Methods
Treatment-naive patients with widely metastatic NSCLC were randomized to concurrent
(SBRT with immunotherapy) or sequential (SBRT followed by immunotherapy) treatment.
A maximum of four treatment fields received SBRT. Nivolumab and ipilimumab were
continued until clinical progression, development of toxicity, or after 2 years.

Bestvina CM, et al. J Thorac Oncol. 2022;17(1):130-140



Results
A total of 37 patients were assessable. No dose-limiting toxicity occurred in the concurrent
cohort (n = 18). The sequential cohort required a dose reduction in the central lung group
owing to two grade 4 pneumonitis events (2 of 19).
Overall best response was as follows: 5.4% (2 of 37) CR, 40.5% (15 of 37) PR, 16.2% (6 of
37) SD, and 37.8% (14 of 37) PD. Median progression-free survival was 5.8 months (95%
confidence interval: 3.6–11.4 mo), with median follow-up of 17.0 months. Median overall
survival was not reached.

Conclusions
Concurrent nivolumab, ipilimumab, and SBRT were not more toxic than sequential
therapy, and multisite SBRT was well tolerated in widely metastatic patients. Multimodality
therapy resulted in durable metastasis control and encouraging early overall survival.

Bestvina CM, et al. J Thorac Oncol. 2022;17(1):130-140



PFS OS

The PEMBRO-RT study:
Phase II trial of SBRT followed by Pembrolizumab vs Pembrolizumab

Theelen W, et al. JAMA Oncology 2019; 5(9):1276-1282
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Pembrolizumab with or without radiotherapy for metastatic non-small-cell
lung cancer: a pooled analysis of two randomised trials 

PEMBRO-RT + MDACC

Findings PEMBRO SBRT+PEMBRO
Pts 76 72
FUP 33 months (IQR 32.4–33.6)
Irradiate site Lung metastasis [39%],  intrathoracic lymph nodes [21%],  

and lung primary disease [17%] 
Abscopal
Response Rate

19.7% (15 of 76) 41.7% (30 of 72) odds ratio [OR] 2·96, 
95% CI 1-42–6.20; 
p=0.0039)

mPFS 4.4m
IQR 2.9–5.9) 

9.0m
(6.8–11.2) 

hazard ratio [HR] 0.67, 
95% CI 0.45–0.99; 
p=0.045

mOS 8.7 months (6.4–11.0) 19.2 months (14.6–23.8) HR 0.67, 0.54–0.84; 
p=0.0004

Theelen W, et al. The Lancet Respirarory Medicine 2021; 9(5):467-475



Oligometastatic NSCLC

1. Do patients with OM NSCLC benefit from local therapies?

2. When should local therapy be administered?

3. The choice of the target (volume and dose)



THE CHOICE OF TARGET

• Not all targets are immunogenically equal

• Most case of abscopal effects have involved
visceral organs rather than bone Kang J, et al. J Immunother Cancer 2016, 4:51

Fujisaki J, et al. Nature 2011; 474:216-9



Ipilimumab with stereotactic ablative radiation therapy: Phase I results 
and immunologic correlates from peripheral T-cells

Tang C, et al. Clin Cancer Res. 2017; 23(6): 1388–1396 

Hepatic irradiation increases early systemic immune activation relative to lung radiation, as
indicated by increasing proportions of T-cells expressing antigens with pro-immune function
and compensatory increases in antigens with inhibitory functions.



randomly assigned to receive mock radiation, a single 20-Gy
dose, or three fractions of 8 Gy to the primary tumor as de-
scribed above (Fig. 1), and 9H10 was given to half of the mice
in each treatment group on days 14, 17, and 20.

Similar to what observed in the TSA model, 9H10 adminis-
tration as single modality did not have any effect on growth
of primary or secondary MCA38 tumors (Fig. 6A). Radiation
alone caused a significant (P < 0.0001) growth delay of primary
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Cancer Therapy: Preclinical

Dewan MZ et al. Clin Cancer Res 2009;15(17):5379–88 
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Cancer Therapy: Preclinical
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An abscopal effect, defined as
a significant growth inhibition
of the tumor outside the field
occurred only in mice treated
with the combination of 9H10
and fractionated radiotherapy
(p<0.01)



Vanpouille-Box C, et al. Nat Commun 2017;8:15618

TREX1 
DNA exonuclease
that degrades
cytosolic single 
and DSBs



Ø Many revolutionary advances have recently been made in the management of stage IV NSCLC.

Ø In comparison to TKIs alone, a combination of TKIs and radiation has been shown in numerous

clinical studies to improve survival outcomes.

Ø Immunotherapy is now at the forefront of treatment in oncogenic driver negative NSCLC.

Ø Preclinical and recent clinical evidences in NSCLC have shown that radiotherapy might be a potent

immunomodulator, enhancing the efficacy of the immune response facilitated by immune

checkpoint blockade.

Concluding Remarks


