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Background: Stereotactic body radiation therapy (SBRT) is often delivered in patients with oligometastatic
disease (OMD). However, the specific subset of patients with polymetastatic non-small cell lung cancer
(NSCLC) on novel systemic therapies who develop induced oligopersistant disease (OpersisD) or
oligoprogressive disease (OprogD), as defined by the European Organisation for Research and Treatment
of Cancer (EORTC) OMD classification, has not been well described. This study explores the outcomes of
patients treated with this strategy.

Methods: Patients with stage IV NSCLC being treated with osimertinib or immune checkpoint inhibitors
(ICIs) who received extracranial SBRT for OpersisD or OprogD were identified in our retrospective analysis.
Outcomes reported include progression-free survival (PFS), time to change of systemic treatment (T'TCST),
overall survival (OS), local control (LC) and treatment-related toxicity.

Results: Forty-nine patients received SBRT for OpersisD (34.7%) or OprogD (65.3%) at a median of 5.8
and 15.3 months after start of systemic therapy, respectively. 55.1% received concurrent osimertinib and
44.9% received ICI. Seventy-seven extracranial lesions were treated with various fractionation schemas. At
a median of 18.8 months follow-up from first SBRT, LC was achieved in 92.2% of total lesions treated (71).
The 1-year OS was 91.7% for OpersisD and 83.3% for OprogD. OpersisD compared to OprogD had a
longer median PFS (18.3 vs. 6.1 months) and longer median TTCST (23.6 vs. 13.5 months), median OS was
not reached for either cohort. On multivariate analysis, patients treated with osimertinib had shorter PFS
(HR: 2.20; 95% CI: 1.01-4.82; P=0.048) and shorter TTCST (HR: 2.83; 95% CI: 1.09-7.33; P=0.032). One
patient (2%) experienced grade 3 pneumonitis after SBRT, and no grade 4-5 toxicities were reported with
SBRT treatment.

Conclusions: This study indicates that SBRT for OpersisD or OprogD in Stage IV NSCLC patients on

osimertinib or ICIs is safe, very well tolerated, and may prolong the time before needing a shift in systemic
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therapy. Further prospective research is needed to validate and expand upon these findings.
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Introduction

Lung cancer remains the leading cause of cancer-related
mortality. In 2023, it is estimated that 127,070 will die
from the disease in the United States alone, accounting for
roughly 20% of all cancer deaths in the country (1). About
75% of non-small cell lung cancer (NSCLC) cases are
diagnosed at an advanced stage and are usually treated with
systemic therapy such as chemotherapy, immunotherapy
and/or targeted therapy (2). Over the last few years, new
systemic agents treating lung cancer have been introduced

Highlight box

Key findings

® The study demonstrates that stereotactic body radiation therapy
(SBRT) for patients in the induced oligometastatic state with non-
small cell lung cancer (NSCLC) exposed to novel therapies yields
high local control, has an excellent safety profile and may lengthen
the time to change of systemic treatment (TTCST).

¢ Patients presenting with induced oligopersistent and oligoprogressive
disease who received SBRT achieved a progression-free survival
(PFS) of 18.3 and 6.1 months and TTCST of 23.6 and 13.5 months
respectively, which compares favorably to recent prospective studies
of novel systemic therapies and to second or third line therapies.

What is known and what is new?

® Previous prospective studies have shown the benefits of radiation
in the oligometastatic disease (OMD) state. However, these studies
did not specifically focus on patients in the induced metastatic
NSCLC getting exposed to novel therapies such as osimertinib and
immune checkpoint inhibitors (pembrolizumab or nivolumab and
ipilimumab). The findings suggests that the integration of SBRT
should not be limited to patients in the genuine OMD state but
may be widened to the induced OMD state for patients on novel
systemic therapies, which challenges previous treatment paradigms.

What is the implication, and what should change now?

e SBRT should be considered as a viable treatment option for
patients in the induced oligometastatic state, particularly those
exposed to novel systemic therapies. This challenges the traditional
approach of switching to subsequent lines of therapy and may
improve PFS and TTCST.
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contributing to substantially improved survival. Molecular
targeted therapeutics and immune checkpoint inhibitors
(ICIs) have largely driven the progress. Osimertinib,
a third-generation tyrosine kinase inhibitor (TKI) has
demonstrated improved survival outcomes compared to first
generation TKI’s in patients with epidermal growth factor
receptor (EGFR)-mutated NSCLC (3). In patients with no
targetable genetic alterations, ICIs such as pembrolizumab
or nivolumab and ipilimumab, have become in many
cases the standard of care either as monotherapy or in
combination with chemotherapy (4,5).

Oligometastatic disease (OMD) describes a spectrum
of limited metastatic spread (typically defined as up to
3-5 lesions) in which local therapy can potentially improve
oncologic outcomes (6). The use of new imaging modalities
like positron emission tomography/computed tomography
(PET/CT) which enables a more sensitive identification
of OMD as well as new systemic agents having better
systemic response, has led to an increasing occurrence
of OMD disease states, specifically up to 55% of cases in
lung cancer (7). OMD was shown to be a common pattern
of acquired resistance to programmed cell death-ligand 1
(PD-L1) blockers (8,9) and to TKIs with 15% to 47% of
patients on first-generation TKIs and up to 73% of patients
on osimertinib experiencing this pattern (10-12).

European Organisation for Research and Treatment
of Cancer (EORTC) has proposed an OMD classification
system of nine distinct OMD states by five classification
factors to better characterize the different states of
OMD (13). Therein, the authors describe the induced
OMD state, a scenario in which patients with initially
polymetastatic disease are exposed to an effective systemic
agent and subsequently develop a limited metastatic burden.
Induced OMD can be further classified as oligopersistant
disease (OpersisD) which occurs when limited lesions persist
after exposure to a systemic agent or oligoprogressive disease
(OprogD) when a limited number of lesions progress while
under the influence of a systemic agent (13-15).

Stereotactic body radiation therapy (SBRT) has emerged
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as a non-invasive, high-precision radiation therapy
technique that results in a high local control (LC) rate
(16-18). Prospective data has demonstrated that SBRT
can improve oncologic outcomes of the OMD state with
minimal side effects (19-23).

Currently, there is paucity of data on patients with
induced OMD treated with SBRT while on newer systemic
agents like third-generation TKI and ICIs. Therefore, we
reviewed the data of all induced OMD patients treated
with SBRT in our institution. We evaluated outcomes and
analyzed potential prognostic factors that can predict which
patients are most likely to benefit from this approach.
Patients included were treated with SBRT for OpersisD
as consolidation and SBRT for OprogD as an attempt to
achieve improved radiographic progression-free survival
(PFS) and lengthen the time to change of systemic
treatment (T'TCST). We present this article in accordance
with the STROBE reporting checklist (available at https://
tler.amegroups.com/article/view/10.21037/tlcr-23-802/rc).

Methods
Study design and patient eligibility

In this retrospective single-center study conducted at
the Department of Radiation and Medical Oncology of
Haddasah Medical Center, Jerusalem, we assessed the
efficacy of metastatic-directed extracranial SBRT given to
patients with stage IV NSCLC between January 2017 to
December 2022. Inclusion criteria were: stage IV NSCLC
with polymetastatic disease (>5 lesions including primary
and nodes), development of induced OpersisD or OprogD
during systemic treatment with either osimertinib or
ICIs (pembrolizumab or nivolumab and ipilimumab) with
or without chemotherapy, treatment with extracranial
metastatic-directed SBRT to 1-3 lesions while continuing
treatment with novel systemic therapy. Patients with initial
poor response to systemic therapy who received palliative
intent radiotherapy were not included in this analysis.
OpersisD was defined as 1-3 sites of persistent disease
after receiving systemic therapy and OprogD was defined as
1-3 sites of disease progressing while on systemic therapy.
In both OMD scenarios, PET/CT was utilized to determine
whether a patient was in OpersisD or OprogD state. For
the OpersisD state, if after 2-3 consecutive PET/CT scans
from initiation of treatment, there was both residual CT
finding and uptake on PET and the lesion was considered
encompassable by treating radiation oncologist, SBRT was
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performed (OpersisD state). Patients were considered in
OprogD state if serial PET/CT demonstrated a new lesion,
an increase in size in previous existing lesion or increase in
PET uptake on two serial exams of an existing lesion. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013) and was approved by Hadassah
Medical Center institutional review board (Number: HMO-
0736-21). The written informed consent was waived for this
retrospective analysis.

Treatment and follow up

Patients were immobilized per the standard institutional
protocol and underwent a CT simulation scan using
2- to 3-mm slice thickness. For thoracic and/or upper
abdominal lesions, 4-dimensional CT data were used to
create internal target volumes (ITV). For each treated
site, a gross tumor volume (GTV) and/or I'TV was created
with an additional 3-5 mm margin for the planning target
volume (PTV). Organs at risk (OARs) were delineated per
RTOG consensus guidelines. The highest isodose line of
the prescribed dose was required to cover >95% of PTV
and 99% of the GTV/ITV. OARs were given priority over
PTV coverage. The treatment plan was generated using
volumetric modulated arc or intensity modulated radiation
therapy and patients were treated on the Varian Truebeam.
Dose fractionation schemes included 30-54 Gy in
3 fractions, 48 Gy in 4 fractions, 30-50 Gy in 5 fractions and
60 Gy in 8 fractions. The biologically effective dose (BED)
was determined according to a/B=10 Gy (BED,;). GTV was
defined as the tumor volume visible in a PET/CT scan.

Systemic agents included osimertinib for patients with
EGFR mutation and ICI (pembrolizumab/nivolumab
and ipilimumab) as monotherapy or in combination
with chemotherapy for patients with tumor expressing
PD-L1. Radiotherapy was delivered between cycles of
IV systemic therapy. Osimertinib was held 2 days prior
and 2 days following the final SBRT treatment. Patients
were radiographically followed up using PET/CT/CT
scan and brain magnetic resonance imaging (MRI) every
3 to 6 months. Patients were invited for regular check-ups
every 3 months.

End points

The primary endpoints were PFS and TTCST. PFS was
defined as the time interval between the first course of
SBRT and disease progression shown in imaging. TTCST

Transl Lung Cancer Res 2024;13(3):465-474 | https://dx.doi.org/10.21037/tler-23-802


https://tlcr.amegroups.com/article/view/10.21037/tlcr-23-802/rc
https://tlcr.amegroups.com/article/view/10.21037/tlcr-23-802/rc

468

Table 1 Baseline and pre-treatment patient characteristics

Values (n=49)

Characteristics

Age (years), median [range] 64 [39-82]
Sex, n (%)

Male 26 (53.1)

Female 23 (46.9)
Tumor histology, n (%)

Adenocarcinoma 47 (95.9)

Squamous cell carcinoma 2(4.1)
Prior treatment, n (%)

First generation TKI 9(18.4)

Chemotherapy 4(8.2)

EBRT 6(12.2)

SRS 9 (18.4)
Oligometastatic disease type, n (%)

Oligoprogressive 32 (65.3)

Oligopersistent 17 (34.7)
EGFR, n (%)

Ex.19 Del 16 (32.7)

Ex.21L858R 9(18.4)

Ex.19 Point M 1(2.0)

Ex.21 Point M 1(2.0)

Ex.18/Ex.20 2(41)

Wild type 20 (40.8)
PD-L1, n (%)

<1% 4(8.2)

1-50% 5(10.2)

>50% 13 (26.5)

TKI, tyrosine kinase inhibitor; EBRT, external beam radiation
therapy; SRS, stereotactic radiosurgery; EGFR, epidermal
growth factor receptor; PD-L1, programmed cell death-ligand 1.

was defined as the time interval between the first course
of SBRT until an indication to change the systemic
treatment either to chemotherapy or to palliative treatment.
Secondary endpoints included overall survival (OS) and
LC. OS was calculated as the time from first SBRT until
death or final follow up. LC was calculated from the time
of any SBRT course until time of local failure. Local failure
was defined as progressive consolidation on CT within the
treatment site confirmed with PET/CT +/- biopsy. Toxicity

was determined using Common Terminology Criteria for
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Adverse Events (CTCAE) version 5 criteria.

Statistical analysis

For analyzing LC, Fisher’s exact test was used to test
whether two categorical variables were associated. The
comparison of a quantitative variable between two
independent groups was performed by using the non-
parametric Mann-Whitney test. Non-parametric tests
were used due to the small sample size of events. The
Kaplan-Meier model was applied for analyzing the effect
of categorical variables on PFS or TTCST, with the log-
rank test for comparing survival curves. The Cox regression
model was applied for testing the effect of quantitative
variables on PFS and TTCST. This model was also applied
for the multivariate table used for survival analysis, yielding
hazard ratios (HR) with 95% confidence intervals (CI). All
statistical tests were two-tailed, and a P value of 5% or less
was considered statistically significant.

Results

We identified 49 patients treated with SBRT to either
OprogD NSCLC (65.3%) or OpersisD NSCLC (34.7%).
Patient and tumor characteristics are summarized in 7ible
I and treatment details are shown in 7zble 2. Patients’
median age was 64 years (range, 39-82 years), 53.1% were
male. Median follow up time from first SBRT course
was 18.8 months. Most patients were diagnosed with
adenocarcinoma (95.9%). A total of 28 patients (57.2%)
received initial treatment prior to the introduction of the
novel systemic agent, including 9 patients (18.4%) treated
with first generation TKI, 9 patients (18.4%) treated with
stereotactic radiosurgery (SRS), 6 patients (12.2%) treated
with external beam radiotherapy (EBRT), and 4 patients
(8.2%) treated with standard first-line chemotherapy.
ECOG for all patients was 0 or 1 prior to SBRT.

All patients were treated a minimum of 8 weeks before
SBRT with osimertinib (55.1%), ICI agent as monotherapy
(28.6%) or ICI in combination with chemotherapy (16.3%).
In response to the novel systemic agents 7 patients (14.3%)
achieved complete response, 35 patients (71.4%) had a
partial response and 7 patients (14.3%) had stable disease.
For the entire cohort, median time from start of systemic
agent to SBRT was 7.7 months (5.8 months in OpersisD
group and 15.3 months in OprogD group). In 20 patients,
more than one course of SBRT was administered, including
13 as salvage treatment for disease progression and 7 who
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Table 2 Treatment characteristics

Characteristics Values (n=49)

Systemic agent, n (%)

Osimertinib 27 (55.1)
ICI 14 (28.6)
ICI + chemotherapy 8 (16.3)
Initial response to systemic agent, n (%)
CR 7 (14.3)
PR 35 (71.4)
SD 7 (14.3)
Time from systemic treatment onset to SBRT
(months), median (range)
OpersisD 5.8 (1.8-15.3)
OprogD 15.3 (2.1-40.6)
Number of sites treated per patient, n (%)
1 29 (59.2)
2 14 (28.6)
3 4(8.2)
4 24.1)
Lesion treated with SBRT (n=77)
Site, n (%)
Lung 44 (57.1)
Adrenal 10 (13.0)
Lymph node 9(11.7)
Bone 7 (9.0)
Liver 5(6.5)
Mediastinum 2(2.6)
GTV (cc)
Median 8.2
Mean 16.7
Range 0.98-121.57
BED, (Gy)
Median 100
Range 48-151.2

ICI, immune checkpoint inhibitor; CR, complete response; PR,
partial response; SD, stable disease; SBRT, stereotactic body
radiation therapy; OprogD, oligoprogressive disease; OpersisD,
oligopersistent disease; GTV, gross tumor volume; BED,,,
biologically effective dose (0/f=10).
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received two concurrent courses to different sites. Twenty-
nine patients (59.2%) received one SBRT course, 14
patients (28.6%) received two courses, 4 patients (8.2%)
received three courses, and 2 patients (4.1%) received four
courses. Overall, 77 lesions were treated with SBRT. Lung
was the most common site (57.1%), followed by adrenal
(13.0%), lymph node (11.7%), bone (9.0%), liver (6.5%) and
mediastinum (2.6%). Dose fractionation schemes included
30-54 Gy in 3 fractions, 48 Gy in 4 fractions, 35-50 Gy in
5 fractions, 60 Gy in 8 fractions. Median GTV was 8.2 cc.

At a median of 18.8 months follow-up from first SBRT,
73.5% remained alive; 10 OprogD patients (31.25%) and 3
OpersisD patients (17.64%) passed away. The 1-year OS was
91.7% for OpersisD and 83.3% for OprogD (Figure 1A4).
LC was achieved in 71 lesions treated (92.2%), 6 lesions
(7.8%) locally progressed at a median time of 14.0 months
including 4 lung, 1 bone and 1 adrenal metastasis. In the
OpersisD group, the median PFS was 18.3 months (95% CI:
10.34-26.33), while in the OprogD group, the median PFS
was 6.1 months (95% CI: 3.24-8.96) (HR: 2.14; 95% CI:
0.96-4.77; P=0.06; Figure 1B). Thirteen patients received
one or more salvage SBRT treatments (total: 17) after
disease progression. Median T'TCST was 23.6 months in the
OpersisD group and 13.5 months in the OprogD group (HR:
2.11; 95% CI: 0.84-5.29; P=0.11; Figure 1C). At the last
follow-up, there was no indication to change the systemic
treatment for 24 patients (48.9%) of which 16 patients
(32.6%) did not experience radiographic progression.

When subdivided by OMD type, OprogD patients
receiving osimertinib vs. Immunotherapy had a median
PFS of 6.1 vs. 6.5 months (P=0.34) respectively (Figure 2A).
OprogD patients receiving osimertinib vs. immunotherapy
had a median TTCST of 9.1 vs. 23.1 months (P=0.19)
respectively (Figure 2B).

A multivariable model was used to better assess the effect
of the different OMD groups and to investigate potential
prognostic factors (7able 3). Patients who had OprogD type
of disease had shorter PFS (HR: 2.73; 95% CI: 1.17-6.39;
P=0.02) and shorter TTCST (HR: 3.07; 95% CI: 1.12-8.45;
P=0.03). Patients treated with osimertinib had shorter
PFS (HR: 2.20; 95% CI: 1.01-4.82; P=0.048) and shorter
TTCST (HR: 2.83; 95% CI: 1.09-7.33; P=0.032). GTV,
age and gender had no effect on PFS and TTCST. Male
gender demonstrated a trend toward shorter PFS (HR: 2.10;
95% CI: 0.99-4.35; P=0.052) and a similar trend toward
TTCST (HR: 2.34; 95% CI: 0.99-5.53; P=0.053).

In regards to toxicity, 9 patients (18.4%) had grade 1
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Figure 1 Kaplan-Meier curves of OS (A), PFS (B) and TTCST (C) according to oligometastatic disease classification. OS, overall survival;
OpersisD, oligopersistent disease; OprogD, oligoprogressive disease; PFS, progression-free survival; TTCST, time to change of systemic
treatment.
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Figure 2 Kaplan-Meier curves of PES (A) and TTCST (B) according to systemic treatment after subdividing to OprogD patients only. PFS,

progression-free survival; TTCST, time to change of systemic treatment; OprogD, oligoprogressive disease.

pneumonitis, 1 patient (2%) had grade 2 pneumonitis and Discussion

grade 2 bronchoconstriction, 1 patient (2%) had grade 2

pneumonitis and grade 2 pain and 1 patient (2%) had grade EORTC has classified nine distinct subtypes of OMD
3 pneumonitis. and created a distinction between those patients with
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Table 3 Multivariable analyses for the factors associated with PFS and TT'CST in patients with OMD NSCLC while on novel systemic therapies

PFS from SBRT TTCST from SBRT

Variable

HR 95% ClI P value HR 95% ClI P value
GTV 1.01 0.10-1.03 0.103 1.02 0.10-1.03 0.088
Age 1.02 0.98-1.06 0.365 1.01 0.96-1.06 0.746
Male vs. female 2.10 0.99-4.35 0.052 2.34 0.99-5.53 0.053
Osimertinib vs. ICI 2.20 1.01-4.82 0.048 2.83 1.09-7.33 0.032
OprogD vs. OpersisD 2.73 1.17-6.39 0.020 3.07 1.12-8.45 0.030

PFS, progression-free survival; TTCST, time to change of systemic treatment; OMD, oligometastatic disease; NSCLC, non-small cell lung
cancer; SBRT, stereotactic body radiation therapy; GTV, gross tumor volume; ICI, immune checkpoint inhibitor; OprogD, oligoprogressive

disease; OpersisD, oligopersistent disease.

development of genuine OMD and induced OMD (13).
The evolution of treatment paradigms in NSCLC,
including the use of mutation-specific biological agents
and immunotherapy, has led to an increasing number of
patients transitioning from polymetastatic disease to an
induced OMD state due to persistent clones (OpersisD) or
resistant clones (OprogD) (7-12). The utilization of ablative
radiotherapy in the induced OMD state, however, remains
a subject of debate, given potential for high-risk toxicity
with concurrent systemic therapy. It remains unclear
whether the benefit of local therapy applies to the induced
OMD state and there are uncertainties surrounding the
timing of delivery in the era of novel systemic therapies.
Our study highlights the potential of SBRT for patients
with induced OpersisD or OprogD in NSCLC who are
concurrently receiving novel therapies, demonstrating a
robust capacity for local disease control. Furthermore, our
approach suggests that SBRT may extend the duration
of effective treatment with novel systemic agents with an
excellent safety profile. This underlines the significance
of SBRT as a feasible and safe strategy for patients in the
induced OMD state, contributing not only to LC but also
to the preservation of meaningful additional time on novel
systemic therapies.

Gomez and Iyenger both demonstrated that the addition
of consolidative radiation to the OpersisD state after
3 months of receiving systemic therapy improves PFS (14.7
vs. 4.4 months and 9.7 vs. 3.5 months) with the former
also demonstrating an OS benefit. In both trials, patients
with both genuine and induced OMD were randomized
after 3 months of systemic therapy and none were treated
with current third-generation TKIs or ICI (19,22). Our
study specifically studied patients in the induced OMD
state exposed to novel therapies and compared favorably

© Translational Lung Cancer Research. All rights reserved.

to these studies. After a median of 7.7 months of systemic
therapy before SBRT, patients treated with SBRT for local
consolidation achieved a radiographic PFS of 18.3 months,
and TTCST of 23.6 months and a median OS not yet
reached. T'TCST endpoint was collected in addition to
PFS, as salvage SBRT can often be delivered in an attempt
to prolong time on first-line agents as second- and third-
line therapies are often less effective (24). Moreover, this
endpoint is being used in current ongoing prospective
studies on the role of local therapy in OMD as it can
represent the timing of polymetastatic progression in which,
to date, there is no role for ablative radiotherapy (25).

The only phase 3 data available in OMD, is the SINDAS
trial, which randomized patients with genuine OMD EGFR
mutated NSCLC to first generation TKI with or without
SBRT to all sites of disease. This study demonstrated both
a median PFS and OS benefit (23). Given the inability to
treat all sites of disease upfront in polymetastatic cancer,
our study differs in that we first expose the patient to the
novel systemic therapy and then utilize PET/CT follow
up to determine which patients may benefit from local
therapy. Currently, we are awaiting the results from phase 2
Northstar trial randomizing patients with EGFR mutation
after three months of osimertinib to local consolidative
therapy (26). Recently the NRG LUO0O02 trial randomizing
patients after 3 months of systemic therapy including
immunotherapy was closed to accrual as it did not meet the
phase II PFS endpoint (27). We await for final analysis from
this trial however it is important to consider that an ablative
dose was not required for radiotherapy treatment (BED
more than 100 Gy) which may have impacted the results.
Possibly future studies may consider endpoints such as
TTCST in order to capture patients who might benefit from
salvage SBRT without the need to switch therapies. Indeed,
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while patients who undergo repeat SBRT have shorter PFS,
there is retrospective data to suggest that they may have an
improved OS compared to single course SBRT (28).

Our investigation also extends to patients with
oligoprogressive NSCLC, offering insights into the benefits
of SBRT as an alternative to switching to subsequent lines
of therapy. Aligning with recent findings from the CURB
trial (20), our study underscores the potential of SBRT to
prolong radiographic PFS of 6.1 months and TTCST of
13.5 months. Interestingly we did note that those patients
with EGFR mutation receiving osimertinib had similar PFS
but numerically shorter TTCST than the immunotherapy
group, suggesting faster progression to a polymetastatic
state in the osimertinib group. This may support that the
role of additional biopsy at the time of oligoprogression in
order to look for new targetable mutations (29). Of note,
the CURB trial only enrolled 14% of 59 patients with
EGFR mutation on TKI, therefore, demonstrating the need
for prospective data on each specific subtype and suggesting
maybe upfront or consolidation radiation in EGFR may be
a better approach than waiting for progression, a hypothesis
also supported by an analysis of Zeng and colleagues (30).
Imperative to note that our study included a total of
27 patients on osimertinib in both groups and despite
retrospective data highlighting higher risks of complications
with osimertinib (31) our study demonstrated a favorable
safety profile with concurrent treatment. In the entire
cohort, only one grade 3 and no grade 4-5 toxicities were
seen.

Our study also highlights the novel use of serial PET/
CT imaging to determine which patients may benefit
from local treatment. Most of the prospective data on the
treatment of OMD primarily used CT imaging without
PET adjunct (19,22). Recently, Christ and colleagues
demonstrated that OMD state can be frequently found
during their disease course when utilizing serial PET/CT
and MRI imaging, including 55% of patients with lung
cancer (7). In the Oriole trial, treatment guidance with PET
PSMA in prostate cancer demonstrated improved PFS and
distant metastasis-free survival compared to those patients
in which all PET avid lesions were not treated (32). Further
study into whether PET/CT should be performed routinely
for follow up in stage IV NSCLC and how it affects
management and treatment outcomes should be studied.

While our results highlight the favorable outcomes
in OpersisD compared to OprogD, the optimal timing
for SBRT intervention remains inconclusive. Given the
favorable outcomes in both groups compared to recently
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published prospective data of osimertinib (33) and
chemotherapy-ICI (34-36), this study suggests that the
integration of SBRT should not be limited to patients in
the genuine OMD state or oligorecurrent state and may be
widened to the induced OMD state for patients on novel
systemic therapies. Similarly, a validation study of the
EORTC classification schema, the SABR-5 trial including
patients of all histologies demonstrated favorable outcomes;
however, it only included 5 patients in the induced
OpersisD state and 27 in the induced OprogD state (37).
Given the low numbers of patients in OpersisD, the
prognostic power of the cohort was largely attributable to
chronicity and oligoprogression. While our study included
more patients and was limited purely to NSCLC, it is
subject to limitations inherent to its retrospective design and
patient selection. Moreover, selection bias and confounding
factors, such as varied initial reactions to immunotherapy,
may influence the observed outcomes.

Conclusions

Our study contributes to the ongoing discourse surrounding
the role of SBRT in induced OMD lung cancer states
exposed to novel systemic therapies. At a median time of
18.8 months follow-up SBRT yielded a high LC rate of
92.2% with an excellent safety profile for patients with
induced oligometastatic NSCLC while on novel therapies.
Patients presenting with induced oligopersistent and
OprogD who received SBRT achieved a PFS of 18.3 and
6.1 months and TTCST of 23.6 and 13.5 months
respectively. Additionally, routine follow-up PET/CT
imaging was used in our study to better diagnose OMD
thereby capturing patients who might benefit from local
treatment. While acknowledging the limitations, the
findings underscore the potential benefits of SBRT in terms
of LC and extended TTCST in a cohort of induced OMD
with NSCLC on novel therapies. As the field continues
to evolve, prospective trials and further investigation are
warranted to unravel the optimal integration of SBRT into
the treatment landscape for such patients.
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