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Background. Immunotherapy has revolutionized the treatment of advanced lung cancer. Nevertheless, it remains unclear whether
adding stereotactic body radiotherapy (SBRT) to immunotherapy (IT) further improves responses and survival outcomes.
Therefore, in this pooled analysis, we comprehensively compared IT plus SBRT with IT alone in patients with advanced lung
cancer. Methods. Online databases, including PubMed, Web of Science, Embase, and Cochrane CENTRAL, were systematically
searched on April 24, 2022. Eligible studies were randomized clinical trials comparing IT plus SBRT to IT. The primary outcomes
were the objective response rate (ORR) and disease control rate (DCR). Progression-free survival (PFS) and overall survival (OS)
were explored as secondary outcomes. Results. Overall, three phase 2 randomized clinical trials with a total of 146 previously
treated lung cancer patients were enrolled. The median PFS and OS were 3.8 months and 9.5 months for IT plus SBRT versus
2.4 months and 6.1 months for IT. Comparing IT plus SBRT with IT alone, pooled risk ratios for ORR and DCR were 1.95 (95%
confidence interval 1.07-3.53, p=0.03) and 1.28 (0.94-1.73, p =0.12). While pooled hazard ratios were 0.77 (0.25-2.42, p = 0.66)
for PFS and 0.71 (0.16-3.21, p = 0.65) for OS, respectively. No publication bias was found across the trials. Conclusion. Compared
to ITalone, the addition of SBRT improved the best response but failed to prolong the survival outcomes in treating advanced lung

cancer patients. Future studies are necessary to explore new modalities of the combination of IT and SBRT.

1. Introduction

Immune checkpoint inhibitors, including antiprogrammed
cell death 1 (PD-1), programmed cell death-ligand 1 (PD-
L1), and cytotoxic T lymphocyte-associated protein 4
(CTLA-4) agents, have been widely applied in patients with
non-small-cell lung cancer (NSCLC) and small cell lung
cancer (SCLC). Nevertheless, most lung cancer patients
benefit limitedly from mono-immunotherapy (IT). There-
fore, investigating IT-based combination treatments is
necessary to elevate the efficacy and prolong the survival
outcomes.

For relapsed or metastatic lung cancer, combining IT
with stereotactic body radiotherapy (SBRT) has been hoped.
Three to five fractions of high-dose radiation therapy

(=5 Gy/fraction) may increase tumor antigen release and
antigen presentation and improve T-cell infiltration in ir-
radiated lesions (1-4). Theoretically, the addition of SBRT
could enhance the antitumor effects of IT.

In a phase 1 trial reported by Bestvina, IT combined with
SBRT showed a 46% objective response rate (ORR) with
a median progression-free survival (PFS) of 5.8 months in
widely metastatic NSCLC patients (5). In another phase 1
trial reported by Ye, the ORR was 39% and the median PFS
was six months when advanced lung cancer patients were
treated with IT plus SBRT (6). Moreover, several case studies
indicated that some advanced patients achieved long-term
survival after IT and SBRT (7, 8).

However, the multicenter, randomized, phase 2 trial
published by Schoenfeld compared IT alone with IT plus
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SBRT, and did not find a significant improvement of adding
SBRT to IT on responses in advanced NSCLC patients (ORR:
11.5% in the IT plus SBRT group versus 11.5% in the IT
group) (9). Accordingly, these results remind clinicians to
rethink the efficacy of combining IT and SBRT.

Thus, we conducted a pooled analysis to comprehen-
sively evaluate the combination of IT and SBRT versus IT
alone in advanced lung cancer patients.

2. Methods

This analysis was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines (10).

2.1. Search Strategy. A systematic literature search was
performed in online databases, including PubMed, Web of
Science, Embase, and Cochrane CENTRAL, on April 24,
2022. Search terms were (lung cancer) AND (stereotactic OR
hypofractionated) AND (radiotherapy OR radiation OR
radiosurgery) AND (immunotherapy OR immune check-
point OR PD-1 OR PD-L1 OR CTLA-4). References to
relevant records in references were reviewed for more eli-
gible trials.

2.2. Selection Criteria. All of the eligible clinical trials should
meet the following inclusion criteria: (1) Patients had his-
tological or cytological confirmed advanced lung cancer
patients (11, 12), (2) Patients were treated with IT plus SBRT
versus IT alone, and >5 Gy for each fraction was mandatory,
(3) prospective and randomized studies, (4) enrolled studies
were published in English.

Exclusion criteria were (1) single-arm studies, (2) re-
views/comments/letters, (3) meeting abstracts, (4) IT plus
SBRT versus SBRT studies, (5) study protocols, (6) case
reports, and (7) retrospective studies. Any disagreements
were resolved by discussion.

2.3. Data Extraction and Quality Assessment. The primary
outcomes were ORR and disease control rate (DCR), and the
secondary outcomes were overall survival (OS) and PES.
Two of us (Bi-Cheng Wang and Bo-Hua Kuang) in-
dependently extracted detailed data from the eligible clinical
trials, comprising first author, year of publication, study
design, tumor type, previous line of therapy, number of
patients, therapeutic strategies, responses, survival out-
comes, and toxicities. The Engauge Digitizer software and
the statistic formula reported by Jayne F Tierney were ap-
plied to reconstruct the time-to-event data that were not
directly reported in the original articles (13). The latent
publication bias among the studies was evaluated through
Egger’s tests.

2.4. Statistical Analysis. ORR and DCR data were evaluated
by risk ratio (RR) with 95% confidence intervals (CIs). While
data of OS and PFS were assessed by hazard ratio (HR) with
95% Cis, respectively. R software (version 4.1) and the

Journal of Oncology

“meta” package was adopted to synthesize the responses and
survivals.

Median survival data were pooled-analyzed by STATA
software (version 14.0) and “metan” code. To calculate the
not reached up IC data, “up IC=median + (median-low
IC)” formula was adopted.

Heterogeneities were assessed by t* and I’ statistic
percentages. Both fixed-effect and random-effects models
were used. However, when heterogeneity was low (I* < 50%
or p value<0.1), the pooled analysis was applied through
a fixed-effect model with the Mantel-Haenszel method.
Otherwise, a random-effects model was selected. Differences
with p values<0.05 for ORR, DCR, OS, and PFS were
considered statistically significant.

3. Results

3.1. Eligible Clinical Trials and Basic Characteristics. Our
search of the online databases (PubMed, Web of Science,
Embase, and Cochrane CENTRAL) identified 2443 relevant
records. 714 duplicated records were excluded. 1593 irrel-
evant records were excluded after screening the titles and
abstracts. 136 full-text articles were assessed for eligibility.
Subsequently, 47 single-arm studies, 26 reviews/comments/
letters, 23 meeting abstracts, 17 IT + SBRT vs. SBRT studies,
8 study protocols, 7 case reports, and 5 retrospective studies
were excluded. Finally, three phase 2 randomized clinical
trials with 146 advanced lung cancer patients were reviewed
and pooled-analyzed (Figure 1) (9, 14, 15).

Table 1 depicts the characteristics of the eligible clinical
trials. All enrolled patients had received at least one line of
previous systemic therapy. IT strategies included pem-
brolizumab (200 mg/kg, q3w) in Theelen’s trial and dur-
valumab (1500 mg, g4w) plus tremelimumab (75 mg, q4w)
in Pakkala’s and Schoenfeld’s trials. In terms of SBRT, 24 Gy/
3 Fractions and 27 Gy/3 Fractions were administered.

3.2. Responses. The pooled RR for ORR was 1.95 (95% CI
1.07-3.53, Fixed-effect model, p=0.03), indicating that
adding SBRT to IT significantly improved the best response
rate compared to IT alone (Figure 2(a)).

In terms of DCR, the pooled RR was 1.28 (95% CI
0.94-1.73, Fixed-effect model, p =0.12), demonstrating that
both strategies had comparable DCRs (Figure 2(b)).

3.3. Survival Outcomes. Table 2 depicts the survival out-
comes. The median PFS for IT plus SBRT was 3.8 months
(95% CI 2.3-5.3) versus 2.4 months (95% CI 1.4-3.3) for IT
alone. The median OS was 9.5 months (95% CI 6.1-13.0) in
the IT plus SBRT group and 6.1 months (95% CI 2.8-9.3) in
the IT group.

HR and 95% CI data in Theelen’s and Schoenfeld’s
clinical trials could be extracted directly from the original
articles. While the time-to-event data from Pakkala’s trial
were reproduced according to the PFS and OS curves.
Comparing IT plus SBRT versus IT alone, the reproduced
HR for PFS was 0.71 (95% CI 0.34-1.48) and for OS was 1.39
(95% CI 0.14-13.39).
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| 3 Articles included |

FIGURE 1: Process of selecting eligible clinical trials.

The pooled HR for PES was 0.77 (95% CI 0.25-2.42,
Fixed-effect model, p = 0.66), illustrating that IT plus SBRT
failed to significantly prolong PFS compared with IT alone
(Figure 3(a)).

The pooled HR for OS was 0.71 (95% CI 0.16-3.21, Fixed-
effect model, p = 0.65). The forest plot showed that advanced
lung cancer patients obtained similar OS benefits from IT
plus SBRT versus IT alone (Figure 3(b)).

3.4. Risk of Publication Bias. Figure 4 displayed the latent
publication bias through Egger’s tests in the pooled analyses
of ORR, DCR, PFS, and OS, and no bias across the trials was
reported.

4. Discussion

In this pooled analysis of randomized clinical trials, the
combination of IT and SBRT improved the ORR (RR 1.95,
95% CI 1.07-3.53, p = 0.03) but did not significantly prolong
the PFS (3.8 months versus 2.4 months, HR 0.77, 95% CI
0.25-2.42, p=0.66) and OS (9.5 months versus 6.1 months,
HR 0.71, 95% CI 0.16-3.21, p=0.65) against IT alone in
advanced lung cancer. These results could provide useful
information for future studies.

Similar negative results have been found in head and
neck squamous cell carcinoma (HNSCC). In McBride’s trial,
62 metastatic HNSCC patients were randomized to receive
nivolumab (3 mg/kg, q2w) plus SBRT (27 Gy/3 Fractions) or
nivolumab alone. The data showed no significant im-
provements between the groups, and no abscopal effects
were observed with the addition of SBRT to IT (16). Herein,
the combination of IT and SBRT may be facing great
challenges.

Two reasons can explain the challenges. All the enrolled
patients in our analysis had received at least one previous
systemic therapy, and more than two metastatic lesions
existed. The background of these patients may indicate the
low responses to IT or SBRT. On the other hand, we deduced

that the main systemic effects might be produced by IT, and
that SBRT could be effective only for the target site.

A reasonable time and manner for adding SBRT are
essential. In the first-line setting, systemic therapy (che-
motherapy, immunotherapy, or targeted therapy) followed
by SBRT for primary lesions showed an 82% ORR and
a 100% DCR with a median PFS of 14 months (17). Thus,
SBRT for residual primary lesions after first-line systemic
therapy for advanced NSCLC could have satisfied responses.

In oligoprogressive advanced disease (NSCLC and
melanoma), IT (nivolumab) combined with SBRT had a 42%
ORR with median PFS and OS of 14.2 and 37.4 months (18).
Accordingly, SBRT to oligoprogressive lesions can improve
local control and delay further disease progression in ad-
vanced lung cancer patients (19).

For patients with early-stage disease, the combination of
IT and SBRT could be a novel neoadjuvant strategy. In
Altorki’s randomized phase 2 trial, early-stage NSCLC pa-
tients received either IT (durvalumab) plus SBRT (24 Gy/3
Fractions) or IT (durvalumab) alone. The results showed
that IT plus SBRT was associated with a critically higher
response rate than IT alone (53% versus 7%) (20).

In addition, granulocyte-macrophage colony stimulating
factor (GM-CSF) may be a potential factor in enhancing the
efficacy of IT plus SBRT (21, 22). In Ni’s report, patients with
advanced NSCLC who had failed first-line systemic therapy
were treated with IT (sintilimab 200 mg, q3w) plus SBRT
(24 Gy/3 Fractions) plus GM-CSF (125 ug/m*d1-14, q3w).
With a median follow-up of 7.9 months, the ORR was 35%,
and the median PFS was 6.9 months (23). Even though the
addition of GM-CSF showed promising efficacy in the
second-line treatment of NSCLC, randomized clinical trials
are needed to validate this novel therapeutic modality.

Although SBRT failed to prolong the PFS and OS based
on IT, SBRT is undoubtedly an effective treatment for local
disease control. For patients with brain metastasis, SBRT of
brain lesions reduced the incidence of leptomeningeal
seeding (from 93.2% to 69.1%) (24), indicating that brain
metastasis patients might benefit from the addition of SBRT
to IT (25).

4.1. Limitations. There were several limitations to this
analysis. (1) Sample size was small since only 146 patients
were enrolled. However, all eligible studies were well-
designed randomized phase 2 clinical trials, and no het-
erogeneities and publication bias were found among the
studies. Thus, we believe that our pooled results may be
enough to demonstrate the comparable effects between IT
plus SBRT and IT alone and could provide helpful and
valuable information to clinicians in their future clinical
practice. (2) The backgrounds of the participants were
different, including previous treatments, sites of metastatic
tumors, and performance status. Nevertheless, IT combined
with SBRT could be a suitable option for certain patients. (3)
Safety data were insufficient for pooled analysis, and no
severe toxic effects had been reported after the addition
of SBRT.
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FIGURE 2: Forest plots of the pooled risk ratios for objective response rate (a) and disease control rate (b) between immunotherapy plus
stereotactic body radiotherapy and immunotherapy alone.

TaBLE 2: Survival outcomes in eligible studies.

Study Groups Median OS Median PFS
Theelen-2019 IT + SBRT 15.9 months (95% CI 7.1-not reached) 6.6 months (95% CI 4.0-14.6)
1T 7.6 months (95% CI 6.0-13.9) 1.9 months (95% CI 1.7-6.9)
Pakkala-2020 IT + SBRT 5.7 months (95% CI 1.6-14.5) 3.3 months (95% CI 0.9-4.9)
1T 2.8 months (95% CI 0.8-12.4) 2.1 months (95% CI 0.8-3.2)
0, _ 0, —
Schoenfeld-2022 IT + SBRTIT Nt reached (99% I 49 mot reached) 2 monthe (93% 01 1555
Pooled survivals IT + SBRT 9.5 months (95% CI 6.1-13.0) 3.8 months (95% CI 2.3-5.3)
1T 6.1 months (95% CI 2.8-9.3) 2.4months (95% CI 1.4-3.3)

Abbreviations. IT, immunotherapy; SBRT, stereotactic body radiotherapy; OS, overall survival; PFS, progression-free survival.
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FiGgure 3: Continued.
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Study-OS TE seTE Hazard Ratio HR 95% CI Weight (%)

Theelen—2019 -0.42 0.8100 0.66 [0.13;3.23] 90.7

Pakkala—2020 0.33 13.7900 1.39 [0.00; 7.6E+11] 0.3
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(®)

FiGuRre 3: Forest plots of the pooled hazard ratio for progression-free survival (a) and overall survival (b) between immunotherapy plus

stereotactic body radiotherapy and immunotherapy alone.
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FIGURE 4: Latent publication bias among the eligible clinical trials.

5. Conclusion

In this study, we pooled-analyzed published data to
compare IT plus SBRT with IT and found that the best
responses were significantly improved. In addition, the
combination therapy showed longer median PFS and OS
versus monotherapy, even though the differences were not
statistically significant at the current stage. Accordingly,
our results may provide evidence of an added benefit with
the addition of SBRT to IT in advanced lung cancer pa-
tients. Through our study, we intend to emphasize the
feasibility of the I'T plus SBRT combination strategy and to
encourage clinicians to detect more effective IT/SBRT-
related therapeutic modalities (including optimal radio-
therapy dose or timing, and immune checkpoint agents.) in
suitable patient cohorts.

Data Availability

All eligible clinical trials can be searched and downloaded
from their official websites. (1) 10.1016/s1470-2045(21)
00658-6 (2). 10.1136/jitc-2020-001302 (3) 10.1001/
jamaoncol.2019.1478.

Conflicts of Interest

The authors declare that there are no conflicts of interest.

Authors’ Contributions

Study design was performed by Bi-Cheng Wang. Bi-Cheng
Wang and Guo-He Lin contributed to data extraction. Data
analysis was performed by Bi-Cheng Wang and Guo-He Lin.



Journal of Oncology

Manuscript writing and edition were performed by Bi-
Cheng Wang, Bo-Hua Kuang, and Guo-He Lin. This study
was supported by the Hubei Provincial Natural Science
Foundation (Grant number: 2020CFB397 to Bi-Cheng
Wang) and the Independent Innovation Foundation of
Wuhan Union Hospital (Grant number: 2019-109 to Bi-
Cheng Wang).

Acknowledgments

The authors thank the SNOWELL studio for helping to
provide statistical support and improve the language. This
study was supported by the Hubei Provincial Natural Sci-
ence Foundation (Grant number: 2020CFB397 to Bi-Cheng
Wang) and the Independent Innovation Foundation of
Wuhan Union Hospital (Grant number: 2019-109 to Bi-
Cheng Wang).

References

[1] L Deng, H Liang, B Burnette et al., “Irradiation and anti-
PD-L1 treatment synergistically promote antitumor immu-
nity in mice,” J Clin Invest, vol. 124, no. 2, pp. 687-95, 2014.

[2] X Gong, X Li, T Jiang et al., “Combined Radiotherapy and
Anti-PD-L1 Antibody Synergistically Enhances Antitumor
Effect in Non-Small Cell Lung Cancer,” Journal of Thoracic
Oncology, vol. 12, no. 7, pp. 1085-97, 2017.

[3] J Zeng, AP See, ] Phallen et al., “Anti-PD-1 blockade and

stereotactic radiation produce long-term survival in mice with

intracranial gliomas,” International Journal of Radiation

Oncology+ Biology* Physics, vol. 86, no. 2, pp. 343-9, 2013.

SJ Dovedi, E]J Cheadle, AL Popple et al., “Fractionated Ra-

diation Therapy Stimulates Antitumor Immunity Mediated by

Both Resident and Infiltrating Polyclonal T-cell Populations

when Combined with PD-1 Blockade,” Clinical Cancer Re-

search, vol. 23, no. 18, pp. 5514-26, 2017.

[5] CM Bestvina, KB Pointer, T Karrison et al., “A Phase 1 Trial of
Concurrent or Sequential Ipilimumab, Nivolumab, and Ste-
reotactic Body Radiotherapy in Patients With Stage IV
NSCLC Study,” Journal of Thoracic Oncology, vol. 17,
pp. 130-40, 2022.

[6] H Ye, H Pang, X Shi et al., “Nivolumab and Hypofractionated
Radiotherapy in Patients With Advanced Lung Cancer:
ABSCOPAL-1 Clinical Trial,” Front Oncol, vol. 11, Article ID
657024, 2021.

[7]1 T Ni, L Yang, H Zhu et al., “A patient with metastatic non-
small cell lung cancer who received pembrolizumab mono-
therapy after stereotactic body radiotherapy had progression-
free survival of nearly 5 years: a case report,” Ann Palliat Med,
vol. 10, no. 4, pp. 4999-5009, 2021.

[8] MJ Sotelo, S Cabezas-Camarero, A Riquelme, and C Bueno,
“Long-term survival of a patient with programmed death
ligand 1-negative lung adenocarcinoma and oligoprogressive
disease treated with nivolumab and stereotactic body radia-
tion therapy,” Journal of Cancer Research and Therapeutics,
vol. 16, no. 4, pp. 941-5, 2020.

[9] ]D Schoenfeld, A Giobbie-Hurder, S Ranasinghe et al,
“Durvalumab plus tremelimumab alone or in combination
with low-dose or hypofractionated radiotherapy in metastatic
non-small-cell lung cancer refractory to previous PD(L)-1
therapy: an open-label, multicentre, randomised, phase 2
trial,” The Lancet Oncology, vol. 23, pp. 279-91, 2022.

=

[10] D Moher, A Liberati, ] Tetzlaff, and D G. Altman, “PRISMA
Group Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA Statement,” Open Med, vol. 3,
pp. €123-30, 2009.

[11] DS Ettinger, DE Wood, DL Aisner et al., “Non-Small Cell
Lung Cancer, Version 3.2022, NCCN Clinical Practice
Guidelines in Oncology,” J Natl Compr Canc Netw, vol. 20,
no. 5, pp. 497-530, 2022.

[12] A K P Ganti, BW Loo, M Bassetti et al.,, “Small Cell Lung
Cancer, Version 2.2022, NCCN Clinical Practice Guidelines
in Oncology,” ] Natl Compr Canc Netw, vol. 19, no. 12,
pp. 1441-64, 2021.

[13] JF Tierney, LA Stewart, D Ghersi, S Burdett, and MR Sydes,
“Practical methods for incorporating summary time-to-event
data into meta-analysis,” Trials, vol. 8, no. 1, p. 16, 2007.

[14] S Pakkala, K Higgins, Z Chen et al., “Durvalumab and
tremelimumab with or without stereotactic body radiation
therapy in relapsed small cell lung cancer: a randomized phase
II study,” ] Immunother Cancer, vol. 8, no. 2, p. 001302, 2020.

[15] W S M E Theelen, HMU Peulen, F Lalezari et al., “Effect of
Pembrolizumab after Stereotactic Body Radiotherapy vs
Pembrolizumab Alone on Tumor Response in Patients with
Advanced Non-Small Cell Lung Cancer: Results of the
PEMBRO-RT Phase 2 Randomized Clinical Trial,” JAMA
Oncology, vol. 5, no. 9, p. 1276, 2019.

[16] S McBride, E Sherman, CJ Tsai et al., “Randomized Phase II
Trial of Nivolumab With Stereotactic Body Radiotherapy
Versus Nivolumab Alone in Metastatic Head and Neck
Squamous Cell Carcinoma,” Journal of Clinical Oncology,
vol. 39, no. 1, pp. 30-7, 2021.

[17] L Zhou, J Liu, X Qin, J Xue, Y Gong, and M Huang, “P20.01
Stereotactic Body Radiation Therapy for Residual Primary
Lesions after First Line Treatment for Advanced Non-Small
Cell Lung Cancer,” Journal of Thoracic Oncology, vol. 16, no. 3,
p. $360, 2021.

[18] J Zafra, RC Sett, D Rodriguez et al., “1326P Combination of
stereotactic ablative radiotherapy with anti-PD-1 in oligo-
progressive disease: Final results of a prospective multicenter
study,” Annals of Oncology, vol. 32, pp. S1016-S1017, 2021.

[19] H Bahig, M Tonneau, N Blais et al., “Stereotactic Ablative
Radiotherapy for oligo-progressive disease refractory to
systemic therapy in Non-Small Cell Lung Cancer: A registry-
based phase II randomized trial (SUPPRESS-NSCLC),”
Clinical and Translational Radiation Oncology, vol. 33,
pp. 115-9, 2022.

[20] N K. Altorki, T E. McGraw, A C. Borczuk et al., “Neoadjuvant
durvalumab with or without stereotactic body radiotherapy in
patients with early-stage non-small-cell lung cancer: a single-
centre, randomised phase 2 trial,” The Lancet Oncology,
vol. 22, no. 6, pp. 824-35, 2021.

[21] X Zhao, Y Kong, and L Zhang, “Anti-PD-1 Immunotherapy
Combined With Stereotactic Body Radiation Therapy and
GM-CSF as Salvage Therapy in a PD-L1-Negative Patient
With Refractory Metastatic Esophageal Squamous Cell Car-
cinoma: A Case Report and Literature Review,” Frontiers in
Oncology, p. 1625, 2020.

[22] H H. He, T P Xu, P Li, G Jia, X Li, and Q Song, “Anti-PD-1
Immunotherapy Combined With Stereotactic Body Radiation
Therapy and GM-CSF as Salvage Therapy in a PD-L1-Positive
Patient With Refractory Metastatic Thyroid Hurthle Cell
Carcinoma: A Case Report and Literature Review,” Frontiers
in Oncology, p. 782646, 2021.

[23] T Ni, L Wu, X Ai et al,, “MA01.05 Sintilimab, SBRT and
GM-CSF for Advanced NSCLC: Safety Run-in Results of



[24]

(25]

a Prospective, Multicenter, Phase II Trial,” Journal of Thoracic
Oncology, vol. 16, no. 10, p. S887, 2021.

M H, Lee, K R. Cho, ] W. Choi et al., “Immune Checkpoint
Inhibitors for Non-Small-Cell Lung Cancer with Brain Me-
tastasis: The Role of Gamma Knife Radiosurgery,” Journal of
Korean Neurosurgical Society, vol. 64, no. 2, pp. 271-81, 2021.
M Abdulhaleem, H Johnston, R D’Agostino et al., “Local
control outcomes for combination of stereotactic radio-
surgery and immunotherapy for non-small cell lung cancer
brain metastases,” J Neurooncol, vol. 157, no. 1, pp. 101-7,
2022.

Journal of Oncology



