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Objective. To evaluate the efficacy and toxicity of hypofractionated radiotherapy (hypo-RT) for stage III non-small-cell lung cancer
(NSCLC) in the Chinese population. Methods. Eighty-six stage III NSCLC patients who received hypo-RT (60Gy/20 fractions,
BED� 78.00Gy: 73 patients; 62.5Gy/25 fractions, BED� 78.13Gy: 13 patients) were recruited. Fifty-seven patients who received
conventional radiotherapy (60Gy/30 fractions, BED� 72.00Gy) during the same period were enrolled as the control group. All hypo-
RT treatments were conducted using image-guided technology. ,e efficacy and toxicity of the treatment were compared between the
two groups.Results.,emedian duration of follow-upwas 23.0months (range: 4.0–82.0months). Univariate andmultivariate analyses
of all 143 stage III NSCLC patients revealed that hypo-RT was an independent factor for progression-free survival (PFS) and overall
survival (OS). ,e median PFS and OS of hypo-RT were significantly higher than in the conventional RT group (PFS: 14.30, 11.00
months, p � 0.035; OS: 43.30, 31.50 months, p � 0.045). ,e incidence rates of symptomatic radiation pneumonitis and radiation
esophagitis (≥grade 2) were 17.77% and 27.91%, respectively, in the hypo-RTgroup. Compared to the conventional radiation therapy
group (22.81% and 19.30%, respectively), no significant differences were found between the two common side effects (p � 0.662 and
p � 0.241, respectively). Conclusion. For Chinese stage III NSCLC patients, image-guided hypo-RToffers favorable prognosis, and the
treatment toxicity was totally acceptable. ,is radiation modality deserves further prospective clinical trials.

1. Introduction

Radiation therapy (RT), with concurrent or sequential
chemotherapy, remains the mainstream for locally advanced
non-small-cell lung cancer (NSCLC). However, the out-
comes under such a treatment strategy are not optimistic. By
some estimates, local failure as the initial failure site occurs
in approximately 35% to 40% of patients, indicating the need
to intensify local-regional effects [1].

Improving the biologically effective dose (BED) received
by patients is a potential treatment choice. In one study, a
1Gy BED increase in the RTdose achieved an approximately
3% improvement in local control and a 4% improvement in
survival [2]. However, the results of dose escalation from 60
to 74Gy using conventional fractionation were detrimental
[3]. A combination of several factors may contribute to this

counterintuitive phenomenon, including accelerated tumor
repopulation due to prolonged treatment time [4].

Moderately hypofractionated radiotherapy (hypo-RT)
(2.3–5.5Gy/fraction) is an alternative strategy to achieve
higher BED without increasing cancer cell repopulation.
Furthermore, hypo-RT shortens RT time, which could re-
duce the burden of medical institutions and increase the
compliance of patients. In recent decades, technological
advances, such as intensity-modulated RT (IMRT), helical
tomotherapy, and image-guided RT (IGRT), have facilitated
the use of this RT modality. Several clinical trials have
revealed the preliminary results of the hypo-RTmodality in
NSCLC [5–11]. Although the prognostic outcome may be
potentially promising, the exact role of moderately hypo-RT
in NSCLC has not been validated through randomized phase
III trials. In addition, only limited small-scaled moderately
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hypo-RTstudies have been based on the Chinese population
[12, 13].

,e PACIFIC study has achieved tremendous accom-
plishments recently. With consolidation treatment using
durvalumab after chemoradiotherapy in stage III NSCLC, up
to 42.9% of patients achieved a 5-year survival [14]. How-
ever, the application rate of this novel treatment modality is
currently not very high in China, mainly due to the elevated
treatment costs. ,us, optimizing treatment modalities
based on chemoradiotherapy still deserves attention. In
addition, hypo-RT could effectively promote neoantigen
generation, which could allow better cooperation with
immunotherapy. ,us, exploring the application of hypo-
RT in NSCLC has the potential to improve the therapeutic
effects of the PACIFIC modality.

,erefore, in this study, we retrospectively enrolled a
large cohort of stage III NSCLC who received moderately
hypo-RT at our institute and compared the outcomes and
toxicities of this RT modality with conventionally frac-
tionated RT.

2. Patients and Methods

2.1. Patients. ,e Institutional Review Board of Zhongshan
Hospital, Fudan University, approved this retrospective
study. ,e enrollment criteria included the following: (1)
pathological confirmation of NSCLC; (2) clinical stage III
(American Joint Committee on Cancer Staging, 7th version);
(3) Eastern Cooperative Oncology Group (ECOG) perfor-
mance status of 0-1; (4) no previous anticancer therapy; (5)
received definitive moderately hypo-RT, with concurrent or
sequential chemotherapy. In addition, patients who received
conventional RT during the same period were also enrolled
as the control group. ,e exclusion criteria were as follows:
(1) concomitant diagnosis with other cancers or serious
medical diseases with an adverse influence on prognosis; (2)
lost to follow-up; (3) history of receiving any consolidation
immunotherapy after chemoradiotherapy.

2.2. Treatment. Platinum-based doublet chemotherapy
regimens were administered in NSCLC patients. For ade-
nocarcinoma, pemetrexed combined with a platinum-based
scheme was recommended, while gemcitabine or paclitaxel
along with platinum was used in squamous cell lung cancer
(gemcitabine was not administered concurrently with
radiotherapy).

Radiation delivery was performed by IMRT or tomo-
therapy. ,e gross tumor volume (GTV) included all de-
tectable carcinomas and lymph nodes with a short-axis
diameter >1 cm visible on computed tomography (CT)
imaging or positive features demonstrated by positron
emission tomography-CT scans. ,e clinical target volume
(CTV) of the primary tumor was determined using an
isotropic 6–8mm margin around the GTV. ,e CTV of the
lymph nodes comprised the entire involved lymph node
region detected by CTor positron emission tomography-CT.
,e planning target volume was delineated using a
1.0–1.5 cm margin around the CTV to compensate for

breathing movement and setup errors. ,e objective of all
RT plans was to deliver the prescribed dose to ≥95% of the
planned target volume. ,e institutional dosimetry con-
straints for normal organs at risk (lungs, heart, esophagus,
and spinal cord) were previously described in detail [15].,e
following RT schemes were implemented: (1) 60Gy/20
fractions (3.0Gy/fraction, BED� 78Gy, commonly used for
peripheral tumors); (2) 62.5Gy/25 fractions (2.5Gy/frac-
tion, BED� 78.13Gy, commonly used for central tumors).
In addition, patients who received 60Gy/30 fractions
(2.0Gy/fraction, BED� 72Gy) were also enrolled as the
control RT regimen. Patients in the conventional and hypo-
RT groups shared the same principles of treatment scheme,
target volume delineation, and physical planning setup.
Megavolt CT in tomotherapy was performed daily to ensure
precise radiation delivery. Regarding IMRT, cone-beam CT
was performed routinely for the first three days of RT and
was then performed at least once a week.

2.3. Follow-Up. ,e patients were carefully monitored
during the RT process and then followed up at regular in-
tervals, approximately every 3 months for the first 3 years.
Short treatment responses were evaluated according to the
Response Evaluation Criteria in Solid Tumors (RECIST 1.1)
[16]. ,e Common Terminology Criteria for Adverse Events
version 4.0 were used to determine therapeutic toxicity.
Progression-free survival (PFS) was defined as the time to
local/systemic progression or the last follow-up. Overall
survival (OS) was defined as the time of death from any
cause or the last follow-up. PFS and OS were calculated from
the start of treatment.

2.4. Statistics. Statistical analysis in this study was performed
using R software version 4.0.5. Categorical variables in this
study were shown as rates, and continuous variables were
presented as mean± standard deviation (normal distribu-
tion) or median + interquartile range (IQR) (abnormal
distribution). ,e best cutoff values were calculated by re-
ceiver operating characteristic analysis. Response rates, ra-
diation pneumonitis, and esophagitis were compared using
the chi-square tests. Continuous variables were compared
using independent Student’s t-test (normal distribution) or
nonparametric test (abnormal distribution). PFS and OS
were estimated using the Kaplan–Meier method. Parameters
significant in the univariate analysis were then included in
the multivariate analysis using the Cox regression model. All
statistical tests were two-sided, with significance defined as
p< 0.05.

3. Results

A total of 143 stage III NSCLC patients were ultimately
enrolled in this study. Among them, 86 received moderately
hypo-RT (60Gy/20 fractions: 73 patients; 62.5Gy/25 frac-
tions: 13 patients), and the other 57 participants were treated
with conventional RT (60Gy/30 fractions). ,e median
follow-up period was 23.0 months (range: 4.0–82.0 months).
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3.1. Survival Analysis for Stage III NSCLC Receiving
Chemoradiotherapy. Univariate and multivariate analyses
were performed to explore prognostic factors in all 143 stage
III NSCLC patients. On univariate analysis, age (p � 0.016),
pathology (p � 0.007), and RT modality (p � 0.034) were
identified as risk variables for PFS. After multivariate
analysis, older age (p � 0.020), nonadenocarcinoma pa-
thology (p � 0.019), and conventional RT (p � 0.021)
remained negative prognostic factors (Table 1). Regarding
OS, tumor stage (p � 0.041), pathology (p � 0.010), and RT
modality (p � 0.040) were initially demonstrated to be re-
lated factors. After multivariate analysis, non-
adenocarcinoma pathology (p � 0.012) and conventional
RT modality (p � 0.046) remained adverse prognostic fac-
tors (Table 2). For the other variables, no impact on PFS and
OS was found.

3.2. Comparison of the Conventional and Moderately
Hypo-RT Modality. ,e baseline characteristics of the two
treatment groups were compared. As shown in Table 3, no
significant differences were identified in patient- and
treatment-related clinical variables.

Further Kaplan–Meier analysis was conducted to
compare the prognosis of the two different RT modalities.
Compared to conventional RT, both median PFS and OS of
the hypo-RT group were significantly higher (PFS: 14.30,
11.00 months, p � 0.035, Figure 1; OS: 43.30, 31.50 months,
p � 0.045, Figure 2). In addition, no differences were found
in the rates of response, symptomatic radiation pneumonitis,
and radiation esophagitis between the above two groups
(64.91% vs. 62.79%, p � 0.796; 22.81% vs. 19.77%, p � 0.662;
19.30% vs. 27.91%, p � 0.241). In the conventional RT
group, among the 42 progressive people, 59.5% were local-
regional, 30.95% of patients had distant metastases only, and
9.5% had combined local-regional and distant recurrences.
In the hypo-RT cohorts, 47.06% of failure patterns were
local-regional, 43.14% of patients presented distant metas-
tases as the initial progression site, and 9.80% had both local
progression and distant recurrences.

3.3. Comparison of Concurrent and Sequential Chemo-
radiotherapy in the Moderately Hypo-RT Modality.
Concerns about the treatment toxicity partially impede the
implementation of hypo-RT, especially under the context of
concurrent chemotherapy. ,erefore, we performed sub-
group analysis according to the chemotherapy type in hypo-
RT patients. After Kaplan–Meier analysis, no significant
differences were seen in PFS (p � 0.087, Figure 3) and OS
(p � 0.85, Figure 4). As for treatment response rate,
symptomatic radiation pneumonitis, and radiation esoph-
agitis also, no significant differences were shown (57.89% vs.
66.67%, p � 0.403; 21.05% vs. 18.75%, p � 0.790; 36.84% vs.
20.83%, p � 0.100).

4. Discussion

NSCLC is a fast-growing tumor with a cell doubling time of
only 2.5 to 3.3 days. RTduration longer than 6 weeks had an

adverse effect on survival [17]. A dose-per-fraction escala-
tion approach, namely, moderately hypo-RT (2.3–5.5Gy/
fraction), has been reported to achieve equivalent or even
higher BED, without prolongation of RT time, thereby
overcoming the effects of accelerated tumor proliferation.
,is is the major biological basis for the improved prognosis
observed following hypo-RT. Furthermore, lymphocytes,
acting as an important fighter of the immune system, have
been demonstrated to be prognostic factors in NSCLC
[18–21]. Our previous work revealed that hypo-RT was
significantly associated with a decreased risk of severe
lymphopenia; this may be another potential mechanism for
the better prognosis achieved with hypo-RT [22].

,e hypo-RT modality shows a trend of improved
survival; however, there are concerns pertaining to RT
toxicity [23]. Surely, in the context of three-dimensional
conformal RT (3D-CRT), the probability of radiation
pneumonia or esophagitis in NSCLC receiving hypo-RTwas
indeed higher [12, 24, 25]. Recently, along with the advent of
IMRTand tomotherapy, delivering radiation more precisely
to tumors while sparing normal organs has become possible
[26–28]. In the present study, all patients received IMRT or
tomotherapy; obviously, the toxicity was well tolerated. In
addition to advanced RT plans, hypo-RT increases the ac-
curacy requirements for the delivery of radiation [29]. IGRT
is considered as a good strategy to address this issue and has
been associated with a lower risk of radiation pneumonitis
[30]. In our study, daily megavolt CT in tomotherapy was
performed to ensure the precise delivery of radiation. Re-
garding IMRT, cone-beam CT was performed routinely for
the first three days of RT and was then performed at least
once a week. ,e above measures may explain the tolerable
toxicity observed in this study.

With the success of the PACIFIC study, the landscape of
stage III NSCLC is changing [31, 32]. Under such a treat-
ment strategy, the rate of distant metastases was lower in the
durvalumab group than in the placebo group [33, 34]. ,is
underlines the importance of the local control. In our study,
compared to conventional RT, the risk of local-regional
failure in hypo-RTwas relatively lower, indicating that hypo-
RT may represent better cooperative partner with immune
consolidation. In addition, under the PACIFIC treatment
strategy, further reduction in treatment-induced toxicity,
while maintaining optimal tumor control, has become a
priority, thereby warranting more patients with access to
consolidated immunotherapy. In this study, patients with
sequential chemotherapy could achieve a similar prognosis
compared to concurrent chemotherapy with the modality of
hypo-RT. Similar with our results, Maguire et al. conducted
a randomized phase II trial comparing sequential versus
concurrent chemotherapy and radical hypo-RT in patients
with inoperable stage III NSCLC and good performance
status. ,ey also revealed that prognosis of sequential
chemoradiotherapy was not inferior to that of the concur-
rent modality [35].,erefore, we propose that, in the context
of “PACIFIC,” for moderately hypo-RT, sequential che-
motherapy may be a better choice than concurrent che-
motherapy; however, this needs to be confirmed by future
clinical trials.
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Iyengar et al. performed a randomized clinical trial
which compared hypo-IGRT and conventional RT for pa-
tients with stage II/III NSCLC and poor performance status
[36]. All participants in the hypo-RT group received daily
IGRT, which may be the reason no differences in toxicity
could be observed between the two treatment groups. As for

prognosis, however, they revealed that the OS resulting from
hypo-RT was not superior or even inferior to that of con-
ventional RT. Firstly, as demonstrated in the paper, sub-
sequent systemic therapy was an important factor affecting
OS. However, only 26% of patients in the hypo-RT group
received systemic therapy, and the rate increased to 37% in

Table 1: Univariate and multivariate analyses of PFS in the whole 143 stage III NSCLC patients.

Characteristics
Univariate analysis Multivariate analysis

HR 95% CI p HR 95% CI p

RT modality
Hypo-RT 1 1
Con-RT 1.55 1.03–2.32 0.034 1.62 1.07–2.43 0.021

Age
<65 1 1
≥65 1.69 1.1–2.58 0.016 1.66 1.08–2.56 0.020

Gender
Male 1
Female 0.68 0.33–1.4 0.291 NA

Tumor stage
IIIB 1
IIIA 0.68 0.33–1.4 0.291 NA

PS
0
1 1.17 0.78–1.76 0.436 NA

Pathology
Adenocarcinoma 1
Nonadenocarcinoma 1.82 1.17–2.82 0.007 1.70 1.09–2.64 0.019

Chemotherapy type
Concurrent
Sequential 1.31 0.87–1.99 0.198 NA

PFS: progression-free survival; NSCLC: non-small-cell lung cancer; RT: radiation therapy; Hypo-RT: hypofractionated RT; Con-RT: conventional RT; PS:
performance status.

Table 2: Univariate and multivariate analyses of OS in the 143 stage III NSCLC patients.

Characteristics
Univariate analysis Multivariate analysis

HR 95% CI p HR 95% CI p

RT modality
Hypo-RT 1 1
Con-RT 1.89 1.15–3.57 0.040 1.87 1.20–3.56 0.046

Age
<65 1
≥65 1.49 0.76–2.94 0.249 NA

Gender
Male 1
Female 0.51 0.12–2.11 0.351 NA

Tumor stage
IIIB 1 1
IIIA 0.50 0.26–0.97 0.041 0.57 0.29–1.12 0.103

PS
0 1
1 0.86 0.46–1.58 0.618 NA

Pathology
Adenocarcinoma 1 1
Nonadenocarcinoma 2.75 1.27–5.95 0.010 2.7 1.24–5.87 0.012

Chemotherapy type
Concurrent 1
Sequential 1.11 0.60–2.05 0.743 NA

OS: overall survival; NSCLC: non-small-cell lung cancer; RT: radiation therapy; Hypo-RT: hypofractionated RT; Con-RT: conventional RT; PS: performance
status.
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the conventional RT group. Secondly, the hypo-RT group
had a larger proportion of patients older than 80 years.

Although our study has certain clinical significance,
there are still several limitations to be considered. ,e
principal shortcoming is the nature of the retrospective
study design, which has led to some bias. Although our study
had the largest sample size of the Chinese population to date,
the homogeneity of the data collected had certain defects,
including chemotherapy type and RT physical plan;

however, this also gave us the opportunity to perform
subgroup analysis and identify more significant associations.
Furthermore, subsequent salvage treatments surely exert a
significant influence on patient outcomes, especially in the
era of targeted therapy and immunotherapy. Due to the
nature of our retrospective observational study, subsequent
treatment modalities were variable and could not be con-
trolled. We were unable to conduct further prognostic
analysis in this study. ,irdly, with the protection of IGRT,
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Figure 1: ,e effects of the RTmodality on PFS in stage III NSCLC. PFS: progression-free survival; Hypo-RT: hypofractionated RT;
Con-RT: conventional RT.

Table 3: Patient characteristics in the conventional and hypo-RT treatment groups.

Level Con-RT, n (%) Hypo-RT, n (%) p

n 57 (39.86) 86 (60.14)

Age <65 27 (47.4) 34 (39.5) 0.450≥65 30 (52.6) 52 (60.5)

Gender Female 4 (7.0) 9 (10.5) 0.685Male 53 (93.0) 77 (89.5)

Tumor stage IIIA 37 (64.9) 47 (54.7) 0.295IIIB 20 (35.1) 39 (45.3)

PS 0 29 (50.9) 50 (58.1) 0.4941 28 (49.1) 36 (41.9)

Pathology Adenocarcinoma 18 (31.6) 35 (40.7) 0.353Squamous cell carcinoma 39 (68.4) 51 (59.3)

Chemotherapy modality Concurrent 22 (38.6) 36 (41.9) 0.830Sequential 35 (61.4) 50 (58.1)

PET-CT planning Yes 24 (42.1) 39 (45.3) 0.702No 33 (57.9) 47 (54.7)
PTV (cc), median [IQR] 121.5 [69.0, 190.5] 114.0 [67.5, 178.1] 0.759
Hypo-RT: hypofractionated RT; Con-RT: conventional RT; PS: performance status; PTV: planning target volume; IQR: interquartile range.

Journal of Oncology 5



hypo-RT could be performed safely in some patients with
central tumors. However, in cases where the tumors are very
close to vital organs, such as the esophagus or heart, con-
ventional radiotherapy may be a better option.

In conclusion, for Chinese stage III NSCLC patients,
compared to conventional RT, image-guided hypo-RT with
chemotherapy may lead to better prognosis and with well-
tolerated treatment toxicity. Prospective multicenter
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Figure 2: ,e effects of the RT modality on OS in stage III NSCLC. OS: overall survival; Hypo-RT: hypofractionated RT; Con-RT:
conventional RT.
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Figure 3: ,e effects of the chemotherapy type on PFS in hypo-RT-treated NSCLC. Hypo-RT: hypofractionated RT.
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randomized controlled studies should be conducted to
further confirm our findings.

Data Availability

,e datasets used or analyzed during the current study are
available from the corresponding author upon reasonable
request.

Ethical Approval

,e Institutional Review Board of Zhongshan Hospital,
Fudan University, approved this retrospective study.

Conflicts of Interest

,e authors declare that they have no conflicts of interest.

Authors’ Contributions

Yang Zhang and Zongjuan Li contributed equally to this
paper.

Acknowledgments

,is work was supported by the National Nature Science
Foundation of China (82073479) and the Scientific Research
Project of Shanghai Science and Technology Commission
(20ZR1410600).

References

[1] M. A. Socinski, J. G. Rosenman, J. Halle et al., “Dose-esca-
lating conformal thoracic radiation therapy with induction
and concurrent carboplatin/paclitaxel in unresectable stage
IIIA/B nonsmall cell lung carcinoma: a modified phase I/II
trial,” Cancer, vol. 92, no. 5, pp. 1213–1223, 2001.

[2] M. Machtay, K. Bae, B. Movsas et al., “Higher biologically
effective dose of radiotherapy is associated with improved
outcomes for locally advanced non-small cell lung carcinoma
treated with chemoradiation: an analysis of the Radiation
,erapy Oncology Group,” International Journal of Radiation
Oncology, Biology, Physics, vol. 82, no. 1, pp. 425–434, 2012.

[3] J. D. Bradley, R. Paulus, R. Komaki et al., “Standard-dose
versus high-dose conformal radiotherapy with concurrent
and consolidation carboplatin plus paclitaxel with or without
cetuximab for patients with stage IIIA or IIIB non-small-cell
lung cancer (RTOG 0617): a randomised, two-by-two factorial
phase 3 study,” 1e Lancet Oncology, vol. 16, no. 2,
pp. 187–199, 2015.

[4] J. D. Cox, “Are the results of RTOG 0617 mysterious?” In-
ternational Journal of Radiation Oncology, Biology, Physics,
vol. 82, no. 3, pp. 1042–1044, 2012.

[5] K. Glinski, J. Socha, E. Wasilewska-Tesluk, K. Komosinska,
and L. Kepka, “Accelerated hypofractionated radiotherapy
with concurrent full dose chemotherapy for locally advanced
non-small cell lung cancer: a phase I/II study,” Radiotherapy
and Oncology, vol. 148, pp. 174–180, 2020.

[6] T. Katsuta, K. Matsuura, K. Kashiwado, and M. Kagemoto,
“Phase II study: the outcome of hypofractionated involved-
field radiation therapy with concurrent chemotherapy for the
treatment of locally advanced non-small cell lung cancer,”
Practical Radiation Oncology, vol. 11, no. 1, pp. 35–43, 2021.

p = 0.85

0.0

0.2

0.4

0.6

0.8

1.0

0 5 10 15 20 25 30 35 40 45 50
Time in months

Su
rv

iv
al

 p
ro

ba
bi

lit
y

Strata
Concurrent

Sequential

36 36 34 26 24 20 13 8 4 3 1

50 49 48 42 35 23 14 9 6 2 1

0 5 10 15 20 25 30 35 40 45 50
Time in months

St
ra

ta

Number at risk

0
1
2
3

0 5 10 15 20 25 30 35 40 45 50
Time in months

n.
ce

ns
or

Number of censoring

Figure 4: ,e effects of the chemotherapy type on OS in hypo-RT-treated NSCLC.

Journal of Oncology 7



[7] C. R. Kelsey, S. Das, L. Gu, F. R. Dunphy 3rd, N. E. Ready, and
L. B. Marks, “Phase 1 dose escalation study of accelerated
radiation therapy with concurrent chemotherapy for locally
advanced lung cancer,” International Journal of Radiation
Oncology, Biology, Physics, vol. 93, no. 5, pp. 997–1004, 2015.

[8] M. F. Osti, L. Agolli, M. Valeriani et al., “Image guided
hypofractionated 3-dimensional radiation therapy in patients
with inoperable advanced stage non-small cell lung cancer,”
International Journal of Radiation Oncology, Biology, Physics,
vol. 85, no. 3, pp. e157–e163, 2013.

[9] M. Valeriani, L. Marinelli, L. Nicosia et al., “Locally advanced
inoperable primary or recurrent non-small cell lung cancer
treated with 4-week hypofractionated radiation therapy (3
Gy/fraction),” La radiologia medica, vol. 124, no. 12,
pp. 1324–1332, 2019.

[10] N. Jaksic, E. Chajon, J. Bellec et al., “Optimized radiotherapy
to improve clinical outcomes for locally advanced lung
cancer,” Radiation Oncology, vol. 13, no. 1, p. 147, 2018.

[11] S. D. Robinson, B. A. Tahir, K. A. R. Absalom et al., “Radical
accelerated radiotherapy for non-small cell lung cancer
(NSCLC): a 5-year retrospective review of two dose frac-
tionation schedules,” Radiotherapy and Oncology, vol. 143,
pp. 37–43, 2020.

[12] Y.-E. Liu, Q. Lin, F.-J. Meng et al., “High-dose accelerated
hypofractionated three-dimensional conformal radiotherapy
(at 3 Gy/fraction) with concurrent vinorelbine and carbo-
platin chemotherapy in locally advanced non-small-cell lung
cancer: a feasibility study,” Radiation Oncology, vol. 8, no. 1,
p. 198, 2013.

[13] Q. Lin, Y.-E. Liu, X.-C. Ren et al., “Dose escalation of
accelerated hypofractionated three-dimensional conformal
radiotherapy (at 3 Gy/fraction) with concurrent vinorelbine
and carboplatin chemotherapy in unresectable stage III non-
small-cell lung cancer: a phase I trial,” Radiation Oncology,
vol. 8, no. 1, p. 201, 2013.

[14] R. S. David, Five-year Survival Outcomes with Durvalumab
after Chemoradiotherapy in Unresectable Stage III NSCLC: An
Update from the PACIFIC Trial, ASCO, Alexandria, Virginia,
US, 2021.

[15] J. He, Y. Huang, Y. Chen et al., “Feasibility and efficacy of
helical intensity-modulated radiotherapy for stage III non-
small cell lung cancer in comparison with conventionally
fractionated 3D-CRT,” Journal of 1oracic Disease, vol. 8,
no. 5, pp. 862–871, 2016.

[16] E. A. Eisenhauer, P.,erasse, J. Bogaerts et al., “New response
evaluation criteria in solid tumours: revised RECISTguideline
(version 1.1),” European Journal of Cancer, vol. 45, no. 2,
pp. 228–247, 2009.

[17] M.Mehta, R. Scrimger, R. Mackie, B. Paliwal, R. Chappell, and
J. Fowler, “A new approach to dose escalation in non-small-
cell lung cancer,” International Journal of Radiation Oncology,
Biology, Physics, vol. 49, no. 1, pp. 23–33, 2001.

[18] D. Chen, V. Verma, R. R. Patel, H. B. Barsoumian,
M. A. Cortez, and J. W. Welsh, “Absolute lymphocyte count
predicts abscopal responses and outcomes in patients re-
ceiving combined immunotherapy and radiation therapy:
analysis of 3 phase 1/2 trials,” International Journal of Ra-
diation Oncology, Biology, Physics, vol. 108, no. 1, pp. 196–203,
2020.

[19] W. Jing, Y. Liu, H. Zhu et al., “Prognosis of severe lym-
phopenia after postoperative radiotherapy in non-small cell
lung cancer: results of a long-term follow up study,” Clinical
and Translational Radiation Oncology, vol. 28, pp. 54–61,
2021.

[20] T. Karantanos, S. Karanika, B. Seth, and G. Gignac, “,e
absolute lymphocyte count can predict the overall survival of
patients with non-small cell lung cancer on nivolumab: a
clinical study,” Clinical and Translational Oncology, vol. 21,
no. 2, pp. 206–212, 2019.

[21] C. Li, M. Shi, X. Lin et al., “Novel risk scoring system for
immune checkpoint inhibitors treatment in non-small cell
lung cancer,” Translational Lung Cancer Research, vol. 10,
no. 2, pp. 776–789, 2021.

[22] Q. Zhao, G. Chen, L. Ye et al., “Treatment-duration is related
to changes in peripheral lymphocyte counts during definitive
radiotherapy for unresectable stage III NSCLC,” Radiation
Oncology, vol. 14, no. 1, p. 86, 2019.

[23] T. S. Kaster, B. Yaremko, D. A. Palma, and G. B. Rodrigues,
“Radical-intent hypofractionated radiotherapy for locally ad-
vanced non-small-cell lung cancer: a systematic review of the
literature,” Clinical Lung Cancer, vol. 16, no. 2, pp. 71–79, 2015.

[24] D. Oh, Y. C. Ahn, H. C. Park, D. H. Lim, and Y. Han,
“Prediction of radiation pneumonitis following high-dose
thoracic radiation therapy by 3 Gy/fraction for non-small cell
lung cancer: analysis of clinical and dosimetric factors,”
Japanese Journal of Clinical Oncology, vol. 39, no. 3,
pp. 151–157, 2009.

[25] X.-C. Ren, Q.-Y. Wang, R. Zhang et al., “Accelerated hypo-
fractionated three-dimensional conformal radiation therapy
(3 Gy/fraction) combined with concurrent chemotherapy for
patients with unresectable stage III non-small cell lung cancer:
preliminary results of an early terminated phase II trial,” BMC
Cancer, vol. 16, no. 1, p. 288, 2016.

[26] E. Chajon, J. Bellec, J. Castelli et al., “Simultaneously mod-
ulated accelerated radiation therapy reduces severe oeso-
phageal toxicity in concomitant chemoradiotherapy of locally
advanced non-small-cell lung cancer,” British Journal of
Radiology, vol. 88, no. 1056, Article ID 20150311, 2015.

[27] I. S. Grills, D. Yan, A. A. Martinez, F. A. Vicini, J. W. Wong,
and L. L. Kestin, “Potential for reduced toxicity and dose
escalation in the treatment of inoperable non-small-cell lung
cancer: a comparison of intensity-modulated radiation
therapy (IMRT), 3D conformal radiation, and elective nodal
irradiation,” International Journal of Radiation Oncology,
Biology, Physics, vol. 57, no. 3, pp. 875–890, 2003.

[28] G. M. Cattaneo, I. Dell’Oca, S. Broggi et al., “Treatment
planning comparison between conformal radiotherapy and
helical tomotherapy in the case of locally advanced-stage
NSCLC,” Radiotherapy and Oncology, vol. 88, no. 3,
pp. 310–318, 2008.

[29] S. M. Bentzen, “High-tech in radiation oncology: should there
be a ceiling?” International Journal of Radiation Oncology,
Biology, Physics, vol. 58, no. 2, pp. 320–330, 2004.

[30] N. Yegya-Raman, S. Kim, M. P. Deek et al., “Daily image
guidance with cone beam computed tomography may reduce
radiation pneumonitis in unresectable non-small cell lung
cancer,” International Journal of Radiation Oncology, Biology,
Physics, vol. 101, no. 5, pp. 1104–1112, 2018.

[31] M. Patel, D. Bruno, W. Grubb, and T. Biswas, “,e changing
landscape of stage III lung cancer: a literature review,” Expert
Review of Anticancer 1erapy, vol. 20, no. 8, pp. 675–686,
2020.

[32] C. Faivre-Finn, D. Vicente, T. Kurata et al., “Four-year sur-
vival with durvalumab after chemoradiotherapy in stage III
NSCLC-an update from the PACIFIC trial,” Journal of
1oracic Oncology, vol. 16, no. 5, pp. 860–867, 2021.

[33] S. J. Antonia, A. Villegas, D. Daniel et al., “Durvalumab after
chemoradiotherapy in stage III non-small-cell lung cancer,”

8 Journal of Oncology



New England Journal of Medicine, vol. 377, no. 20,
pp. 1919–1929, 2017.

[34] S. J. Antonia, A. Villegas, D. Daniel et al., “Overall survival
with durvalumab after chemoradiotherapy in stage III
NSCLC,” New England Journal of Medicine, vol. 379, no. 24,
pp. 2342–2350, 2018.

[35] J. Maguire, I. Khan, R. McMenemin et al., “SOCCAR: a
randomised phase II trial comparing sequential versus con-
current chemotherapy and radical hypofractionated radio-
therapy in patients with inoperable stage III Non-Small Cell
Lung Cancer and good performance status,” European Journal
of Cancer, vol. 50, no. 17, pp. 2939–2949, 2014.

[36] P. Iyengar, E. Zhang-Velten, L. Court et al., “Accelerated
hypofractionated image-guided vs conventional radiotherapy
for patients with stage II/III non-small cell lung cancer and
poor performance status: a randomized clinical trial,” JAMA
Oncology, vol. 7, 2021.

Journal of Oncology 9


