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Summary
PURPOSE: Immune checkpoint inhibitors have revolutionised the management of non-small cell 
lung cancer (NSCLC) without oncogenic addictions and have improved its prognosis. A manifesta‐
tion of acquired resistance to immunotherapy, which is typically seen in a restricted number of le‐
sions and metastatic locations (oligoprogression), has been reported. In cases of oligoprogressive 
disease, local ablative therapies may represent the main therapeutic approaches, and their signifi‐
cance is further amplified for patients with metastatic NSCLC undergoing immunotherapy.
METHODS: This monocentric retrospective study included 49 patients with metastatic NSCLC 
treated with immunotherapy, either as a standalone treatment or in combination with chemothera‐
py. The patients also underwent local ablative therapy in the context of oligoprogression. Clinical 
and oncological characteristics were assessed, along with overall survival and progression-free 
survival.
RESULTS: The clinical and oncological characteristics were generally consistent with those expec‐
ted in the general population of patients with metastatic NSCLC. A median overall survival of 28 
months (95% CI: 17.4%–33%), measured from the initiation of local treatment, was reported. The 
5-year overall survival rate was 12.36%, and the median progression-free survival was 7.56 months 
(95% CI: 6.01%–11%). The addition of local ablative therapy to immunotherapy was not associated 
with increased toxicity.
CONCLUSION: The addition of local ablative therapy in cases of oligoprogression as part of the 
treatment of metastatic NSCLC treated with immunotherapy alone or in combination with chemo‐
therapy appears to be a therapeutic strategy for slowing disease progression.

Introduction
Lung cancer remains the leading cause of cancer-related mortality in France, with 52,777 new ca‐
ses in 2023. According to the French National Cancer Institute, the 5-year overall survival (OS) rate 
across all stages is estimated at 20%, whereas for metastatic non-small cell lung cancer (NSCLC), 
this rate is below 10%. The KBP-CPHG study [1] reported that for all histologies combined, the 2-
year OS rate in 2020 was 47.8%, compared with 21.2% in 2000, representing a 26.6% increase 
over 20 years. Early mortality rates remain elevated, mainly due to metastatic patients who remain 
largely incurable.

In light of this public health challenge, there has been a significant increase in therapeutic 
innovations, particularly with the emergence of targeted therapies for oncogene-addicted cancers 
and immunotherapy, especially immune checkpoint inhibitors, such as anti-PD-(L)1 (i.e. program‐
med cell death receptor 1/programmed death ligand 1). These systemic therapies have become the 
cornerstone of management for metastatic NSCLC, which represents more than 60% of cases at 
diagnosis [1].
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The advent of immunotherapy in the treatment of metastatic stages has significantly im‐
proved progression-free survival (PFS) and overall survival (OS). A study conducted by Reck et al.
[2] demonstrated that patients with PD-L1 expression greater than 50% who received immunother‐
apy had a median PFS of 10.3 months, compared with 6 months in those receiving standard che‐
motherapy. However, the emergence of resistance mechanisms to anti-PD-(L)1 agents, as well as
chemotherapy, remains a major research focus [3]. In this context, a therapeutic strategy combin‐
ing systemic treatment with local treatment may provide an alternative approach to slowing the
progression of metastatic disease while preserving options for systemic therapies for potential fu‐
ture lines of treatment.

The concept of oligoprogression, introduced by Hellman and Weichselbaum in 1995 [4], re‐
fers to the appearance or progression of a limited number of metastases (typically 3 to 5 metasta‐
ses), reflecting at least a partial escape from systemic therapies [5]. This concept is related to the
broader definition of oligometastatic disease, which refers to a limited number of metastases or
metastatic sites that exhibit more indolent behaviour than polymetastatic disease [6]. Oligopersis‐
tence refers to the presence of a small number of cancer cells that remain active at a limited num‐
ber of sites after treatment [7]. This condition is thus conducive to surgical or ablative interventions
targeting progressing sites with the aim of increasing survival, slowing the disease, preserving sys‐
temic treatment lines, and improving patients’ quality of life.

Recent research has validated the efficacy of ablative radiotherapy in the management of
oligoprogression in various cancer types, demonstrating its impact on PFS and OS [8]. Moreover, a
study by Gomez et al. on local treatment of oligometastatic NSCLC at diagnosis (i.e. metastatic dis‐
ease at diagnosis but with a limited number of metastases, typically 1 to 5 [4]) in the first-line treat‐
ment setting reported a significant increase in OS (41.2 months) and PFS (14.2 months) [9]. Howev‐
er, this phase II trial, which began in 2012, did not include immunotherapy in the management of
metastatic NSCLC. Therefore, the benefit of combining immunotherapy with local treatment in
these patients remains to be determined.

Given the absence of robust prospective studies and the need to investigate the benefit of
combining immunotherapy and local treatment, we conducted this hypothesis-generating explora‐
tory study as an initial step to generate real-world data. The primary objective of this study was to
assess the effects of integrating local treatment on PFS and OS in patients with metastatic NSCLC
receiving immunotherapy and experiencing oligoprogression. The secondary objective was to as‐
sess this strategy implemented at our centre over several years and to compare it with available
data in the literature.

Material and methods

Study population
This monocentric retrospective study was based on the Oncoloire Thoracic multidisciplinary team
meeting (MDT) database. This study was approved by Saint Etienne’s local ethics committee.

The study included patients with metastatic NSCLC (stage IV) with oligoprogression or dis‐
sociated progression while receiving immunotherapy. The included patients were treated between
1 April 2015 and 16 December 2022 with first-line metastatic immunotherapy (i.e., monotherapy
based on PD-L1 status or in combination with chemotherapy) or as subsequent-line therapy. Pa‐
tients with progression under immunotherapy who were not eligible for local treatment were exclu‐
ded, along with patients with stage III receiving consolidative immunotherapy and patients with a
histology other than NSCLC. Patients with oncogene addictions (e.g. EGFR, BRAF, ALK rearrange‐
ments, and ROS) except for KRAS mutations were also excluded to eliminate potential confounding
factors, as ablative treatments such as radiotherapy are often part of the standard clinical practice
for these patients. Eligible patients could receive local treatments (surgery, ablative therapy, radio‐
therapy) for all progressing lesions, either with or without the continuation of immunotherapy. All
decisions were made after multidisciplinary discussion at the Oncoloire Thoracic MDT. No control
group was defined in this study; patients who did not receive local treatment were not eligible ac‐
cording to our criteria. These patients either continued immunotherapy, switched to a different sys‐
temic treatment, or were placed under surveillance alone.

Of the initial 862 patients, 813 patients were excluded, and 49 patients were included in the
study (figure 1).
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Figure 1: 

Clinical data and treatment characteristics
Clinical data, along with information regarding systemic treatment and oligoprogression, were ret‐
rospectively collected from medical records. Immunotherapy included anti-PD1 agents (e.g. nivolu‐
mab and pembrolizumab) and anti-PD-L1 agents such as atezolizumab. Local treatment could in‐
clude stereotactic or conformal radiotherapy or surgical treatment.

Statistical analysis
For patient characteristics, categorical data were presented as absolute numbers (n) and percen‐
tages, and continuous data were expressed as medians with standard deviations and first (Q1) and
third (Q3) quartiles. Missing data were not included in the statistical analysis.

For survival analysis, Kaplan-Meier curves were used to estimate survival functions, with
median survival and its 95% confidence intervals (CI). The 5-year survival probability was also cal‐
culated. Patients lost to follow-up during the study period were right-censored in the analysis.
Overall survival (OS) was calculated from the initiation of local treatment. Similarly, progression-
free survival (PFS) was evaluated using the same methods, taking into account data censoring,
which allowed the quantification of the time to disease progression or death, with corresponding
median estimates and CI. Statistical analysis was performed using R software (URL: https://
www.R-project.org/, R Foundation for Statistical Computing, Vienna, Austria) for statistical comput‐
ing and graphics.

Results

Population characteristics
After the selection process (figure 1), a total of 49 patients treated with immunotherapy for meta‐
static NSCLC and who received additional local treatment for oligoprogression were enrolled in this
study.

Flow chart.
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Table 1: 

In this cohort, 63% of patients were male, and 37% were female. The median age at diagnosis was
66 years (IQR: 59-72). Notably, 96% of patients had a history of smoking, with a median consump‐
tion of 40 pack-years; 40% of these patients were still active smokers at the time of diagnosis. In
addition, 16% of patients had a history of vascular disease, and 37.8% had renal insufficiency. All
clinical characteristics are summarised in table 1.

Patient characteristics (n = 49).

Age at diagnosis (years) – median (IQR, SD) 66.00, ([59.00–72.00], 9.13)

Sex – no. (%) Male 31 (63%)

Female 18 (37%)

Body Mass Index (IQR, SD) 24.30 ([21.56–28.16], 5.11)

Smoking status – no. (%) Current smoker 20 (41%)

Former smoker 27 (55%)

Non-smoker 2 (4%)

Tobacco pack-years (IQR, SD)  40.00, ([30.00–50.00], 19.20)

Asbestos exposure – no. (%) 8 (16%)

Chronic alcoholism – no. (%) 6 (12%)

Cardiac (rhythmic/ischemic) history – no. (%) 9 (18%)

High blood pressure – no. (%) 22 (45%)

Diabetes 9 (18%)

Vascular disease history – no. (%) 8 (16%)

Respiratory disease history – no. (%) 16 (62%)

Previous cancer – no. (%)* 11 (22.4%)

* Metastatic prostate adenocarcinoma in remission (n = 1), oropharyngeal squamous cell carcinoma (n = 2), colon cancer (n =
1), operated cervical cancer (n = 1), localised prostate cancer (n = 2), bladder cancer (n = 1), esophageal, adenocarcinoma (n =
1), renal carcinoma (n = 1), thyroid carcinoma (n = 1), urothelial carcinoma (n = 1), follicular lymphoma in remission (n = 1)
IQR: interquartile range; SD: standard deviation

Oncological characteristics
Regarding NSCLC characteristics, 63% of patients had adenocarcinoma and 35% had squamous
cell carcinoma. In terms of PD-L1 expression levels, 28.6% of patients exhibited expression of less
than 1%, 33.3% showed expression ranging from 1% to 49%, and 38.1% demonstrated high ex‐
pression levels (50–100%). The most frequently affected metastatic sites were the lymph nodes
(82.9%), the lungs (42.5%), and the brain (31.9%). Before the initiation of immunotherapy, 31% of
patients had an Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0,
whereas 67% had a PS of 1. KRAS mutations were present in 47.7% of cases (table 2).
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Table 2: Oncological characteristics.

Anatomopathology (n = 49) Adenocarcinoma 31 (63%)

Squamous cell carcinoma 17 (35%)

Others* 1 (2%)

KRAS mutation* (n = 44) 21 (47.7%)

PDL1 status (n = 42) < 1% 12 (28.6%)

1-50% 14 (33.3%)

50-100% 16 (38.1%)

Stage at initiation of immunotherapy*** (n = 47) IIIA 2 (0.4%)

IIIB 2 (0.4%)

IIIC 1 (0.2%)

IV 42 (89%)

Metastatic site at diagnosis** (n = 47) Brain 15 (31.9%)

Lung 20 (42.5%)

Lymph node 39 (82.9%)

Liver 2 (4.2%)

Adrenal gland 10 (21.3%)

Bone 15 (31.9%)

* KRAS mutations were not investigated in squamous cell carcinomas. There were 21 KRAS mutations, including G12A, G12C,
G12D, G12V, and G12R. Six adenocarcinomas did not show mutations, and there were four missing values in the adenocarcino‐
ma group.
** Number of metastases and metastatic site at the time of diagnosis of metastatic disease.
*** Stage III cases were considered metastatic because they were not eligible for local treatment.

Therapeutic management
Regarding therapeutic management, before initiating local treatment, 53.1% of patients were re‐
ceiving a combination of chemotherapy and immunotherapy, whereas 46.9% were receiving im‐
munotherapy exclusively.

At the point of local treatment initiation, 63.3% of patients were in the first line of treatment,
30.6% were in the second line, 4.1% were in the third line, and 2.4% were in the fourth line of treat‐
ment.

A total of 71% of patients did not experience immunotherapy-related toxicity. Among those
who did, the most frequently reported toxicity was rheumatological, with diffuse arthralgia being
the predominant issue, affecting 10.2% of this cohort (table 3).
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Table 3: Local treatment characteristics.

Line number of local treatment  L1 31 (63.3%)

L2 15 (30.6%)

L3 2 (4.1%)

L4 1 (2%)

Systemic treatment after local treatment 21 (47.7%)

   Chemotherapy + immunotherapy 26 (53.1%)

Immunotherapy alone 23 (46.9%)

Time to onset of oligoprogression after initiation of immunotherapy Mean (months) 13

Median (months) 10

Continuation of systemic treatment after local treatment 21 (42.9%)

Type of local treatment Radiotherapy  

... Stereotactic 30 (61.2%)

... Conformal 12 (24.5%)

Surgery 4 (8.2%)

Surgery + stereotactic treatment 3 (6.1%)

Radiofrequency 0

Number of lesions defined as oligoprogressive and treated with local thera‐
py*

1 36 (73.5%)

2 11 (22.4%)

3 2 (4.1%)

Metastasis site of local treatment Lung 15 (30.6%)

Lymph node 8 (16.3%)

Brain 23 (46.9%)

Adrenal gland 2 (4.1%)

Bone 4 (8.2%)

Skin 1 (2%)

Performance status at the initiation of immunotherapy (n = 48) 0 15 (31.9%)

1 32 (67%)

2 1 (2.1%)

Performance status after first-line local treatment (n = 41) 0 17 (41.5%)

1 18 (43.9%)

2 4 (9.8%)

3 1 (2.4%)

4 1 (2.4%)

Immunotherapy toxicities No toxicity 35 (71%)

Digestive 2 (4.1%)

Pneumopathy 2 (4.1%)

Neurological 2 (4.1%)

Cutaneous 2 (4.1%)

Rheumatological 5 (10.2%)

Hepatic 2 (4.1%)

Endocrinological 6 (12.3%)

Adverse effects of local treatment (n = 45) No event 39 (86.7%)

Radiation pneumonitis 3 (6.7%)

Asthenia 1 (2.2%)

Headache 1 (2.2%)

Oesophagitis 2 (4.4%)

* One patient received local treatment for three metastases in the same organ (brain); one patient received local treatment for
two pulmonary lesions and one bone lesion. Among the patients who had two metastases, six of them received local treatment
in the same organ (five in the brain and one in the bone), and five received local treatment in two different organs (brain and
lymph node). Thirty-six patients received local treatment for a single lesion.

Characteristics of local treatment
The median time to the onset of oligoprogression following the initiation of immunotherapy was 10
months. The primary local treatment employed was radiotherapy, accounting for 85.7%, with a no‐
table preference for stereotactic radiotherapy. The second most commonly used local treatment
was surgery, comprising 14.3%, followed by a combination of surgery and stereotactic treatment at
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Figure 2: 

6.1%. In 42.9% of cases, patients continued systemic treatment following local therapy. For 73.5%
of patients, local treatment involved addressing a single metastasis. Among patients with two
metastases, five received local treatment in two different organs, whereas six were treated within
the same organ. Immunotherapy added to local treatment did not appear to be associated with an
increased risk of toxicity (table 3).

Survival outcomes
The median overall survival was 28 months (95% CI: 17.4%–33%) with a 5-year overall survival
rate of 12.36% (figure 2). The median progression-free survival following local treatment was 7.56
months (95% CI: 6.01%–11%) (figure 3).

Overall survival from the time of local treatment.
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Figure 3: Progression-free survival from the time of local treatment.

Discussion
In this exploratory study, we analysed the clinical and oncological characteristics, overall survival,
and progression-free survival of a single-centre cohort of 49 patients with metastatic non-small
cell lung cancer (NSCLC) with oligoprogression treated with systemic immunotherapy and addi‐
tional local therapy. Our results show that incorporating local ablative therapy as part of the treat‐
ment of metastatic NSCLC treated with immunotherapy alone or in combination with chemothera‐
py appears to be a therapeutic strategy for slowing disease progression. Similarly, another cohort
of 78 patients treated with local ablative treatment with pembrolizumab was associated with higher
PFS and OS compared with pembrolizumab alone in selected patients with synchronous oligome‐
tastatic NSCLC [10]. By contrast, a recent cohort study found no significant prognostic advantage
of these treatments for patients experiencing oligoprogression; however, a trend indicating en‐
hanced local control and extended overall survival (OS) was noted [11]. In view of these contradic‐
tory results, randomised prospective studies are urgently needed.

Overall, the patient characteristics were consistent with those expected in the general popu‐
lation of patients with metastatic NSCLC. Our cohort was predominantly male, with an average age
at diagnosis of 66 years. From an oncological perspective, the majority of patients (63%) had ade‐
nocarcinoma. Within our cohort, we noted a higher percentage of patients with high PD-L1 expres‐
sion (greater than 50%) compared with most previous studies (38.1% vs 23–28% reported in the
KEYNOTE 024 study [12]). This is not surprising given that these patients benefit most from immu‐
notherapy in terms of objective response and survival and are therefore likely to develop oligo‐
progression during the disease course.

We observed a median OS of 28 months, with survival calculated from the date of initiation
of local treatment. The 5-year OS rate was 12.36%. The PFS was 7.56 months, suggesting that lo‐
cal treatment delays the need for a change in systemic therapy. Additionally, a drop in the PFS
curve to less than 8 months was observed, which may be attributed to patient selection bias and
variability in the timing of immunotherapy initiation (first line or later lines). Some patients were in‐
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cluded in the study after only two cycles of immunotherapy with almost immediate progression,
while others were included outside the first-line metastatic treatment setting. Only 63.3% of pa‐
tients received local treatment while receiving immunotherapy as first-line therapy.

Although the reported median OS of 28 months and PFS of 7.56 months appear encourag‐
ing, the wide confidence intervals and limited sample size greatly restrict the robustness of these
findings. Larger, robust prospective studies are therefore essential to confirm these findings.

The most significant data regarding oligoprogression in NSCLC are derived from patients
with oncogene-addicted NSCLC treated with tyrosine kinase inhibitors (TKIs). TKIs can induce pri‐
mary resistance by selectively favouring resistant tumour clones or cause secondary resistance by
altering tumour phenotypes [6,13]. Local therapy has been suggested to eliminate the evolutionary
reservoir of resistant clones, enabling continuation of systemic therapy, including targeted therapy
[14,15].

A retrospective study conducted by Hu, Xu et al. [16] compared survival in patients with
EGFR (epidermal growth factor receptor)-mutated NSCLC with oligometastases or oligoprogres‐
sion treated with either TKIs alone or TKIs combined with local therapy. The PFS in the group re‐
ceiving combined therapy was significantly higher than in the TKI-only group (median PFS of 15
months vs 10 months). Similarly, the median OS was 34 months vs 21 months in favour of the TKI-
plus-local therapy group. Several studies advocate for the addition of local therapy to systemic
therapy in patients with NSCLC with oncogene addiction, showing promising survival results, al‐
though not achieving a cure in patients with mutations [17].

Similar outcomes might be expected in patients without mutations receiving immunotherapy
combined with local treatment, warranting investigation through prospective trials. Limited data are
available on the benefits of local therapy in patients with metastatic NSCLC receiving immunother‐
apy [13]. Some case reports have shown a long-term survival benefit with this approach [18], and
small retrospective studies suggest that combining immunotherapy with local treatment may im‐
prove OS in metastatic NSCLC [13], as observed in a study by Guisier, which reported a post-local
treatment PFS of 13.2 months [19].

Our study has several limitations, primarily those inherent to retrospective studies, including
missing data on patient characteristics, adverse effects of local treatment, and performance status
at various points during disease progression. Additionally, the small sample size of 49 patients in‐
troduces variability, reducing the precision of statistical estimates. This also increases the risk of
sampling bias, making the cohort less representative of the general population. Selection bias was
present, resulting in a cohort that did not accurately reflect the general NSCLC population. Indeed,
the sample exhibited significant heterogeneity in terms of PD-L1 expression levels, sites of meta‐
stasis, and the stage of systemic therapy administered. The quality and precision of historical data
collection also varied, potentially leading to inaccuracies or incomplete information. For example,
although we were able to quantify immunotherapy-related toxicities, none of them were graded ac‐
cording to CTCAE (Common Terminology Criteria for Adverse Events). Finally, a major methodolog‐
ical issue in this study was the lack of a control group, preventing any comparative analysis. De‐
spite these limitations, this exploratory study is original and incorporates several types of local
treatment. Few studies have explored this topic [13], and no randomised studies have been con‐
ducted to date.

An analysis of the PFS curve within this cohort may potentially identify two types of popula‐
tion: those who exhibit early progression following local treatment, raising doubts about the effica‐
cy of this approach, and those with a likely more indolent form of the disease, who demonstrate
extended survival and may benefit from the integration of local treatment with ongoing immuno‐
therapy. Beyond potential patient selection bias, further analyses of these subgroups could be of
interest, such as univariate analyses on certain criteria like PD-L1 expression levels and whether
systemic therapy was continued. Additional univariate analyses on factors such as the metastatic
site of local treatment or the number of treated metastases could also be of interest. Unfortunately,
the small sample size of our cohort did not allow for such analyses.

Currently, the selection of patients and the identification of predictive and prognostic bio‐
markers of primary and secondary resistance to immunotherapy remain unresolved [13]. Several
prospective clinical trials are ongoing to evaluate the addition of local treatment, such as radiother‐
apy, in patients with oligoprogressive NSCLC treated with immunotherapy (NCT03158883,
NCT04549428) [13], including the GFPC 08-2021 OLIMMUNE study (Correspondance en Onco-
Thoracique, June 2024), a non-randomised, phase II prospective trial evaluating the addition of lo‐
cal treatment in oligoprogressive NSCLC treated with immunotherapy.
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Conclusion
The addition of local treatment, such as surgery or stereotactic/conventional radiotherapy, in pa‐
tients with metastatic NSCLC treated with immunotherapy, with or without chemotherapy, and ex‐
periencing oligoprogression appears to be a promising therapeutic option. This strategy has been
implemented in our centre since immunotherapy became available for NSCLC, mirroring practices
in other centres across France. Despite the promising data of this exploratory study, the results of
this retrospective study remain preliminary and must be interpreted with caution. Numerous pro‐
spective clinical trials are currently underway to investigate the incorporation of local treatments,
such as radiotherapy, for patients with oligoprogressive NSCLC who are receiving immunotherapy.
In perspective, randomised controlled trials with robust patient selection criteria are urgently nee‐
ded to confirm the place of local therapies in the management of oligometastatic patients.
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