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ABSTRACT
Chemoradiotherapy followed by consolidation durvalumab (CCRT+D) improves survival in patients with stage III
non-small-cell lung cancer (NSCLC). We compared recurrence patterns and survival in the CCRT+D and CCRT
cohorts. We conducted a multicenter, retrospective study in Japan. Patients who received CCRT for stage III NSCLC
were included in this study. Of 178 eligible patients, 136 were in the CCRT+D and 42 were in the CCRT cohorts.
Locoregional recurrence (LR), LR plus distant metastases (DM), and DM were observed in 20.6%, 8.8%, 27.9% of
the CCRT+D, and 26.2%, 16.7% and 33.3% of the CCRT cohorts, respectively. In-field recurrence was the most
common LR pattern in both cohorts. Squamous cell carcinoma and PD-L1 expression < 1%, and female sex and
EGFR mutations were significantly associated with an increased risk of LR and DM. In patients with any risk factors
for LR, the incidence of LR was similar in the CCRT+D and CCRT (39.5% vs 45.5%). The 24 month progression-
free survival (PFS) and overall survival (OS) were 40.3% and 69.4% in the CCRT+D and 24.7% and 61.0% in the
CCRT cohorts, respectively. Poor performance status and no consolidation durvalumab were significantly associated
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with shorter PFS. There was a significant difference in PFS between the CCRT+D and CCRT in the propensity score-
matched cohort (HR = 0.51, P = 0.005). In conclusion, consolidation durvalumab decreased both LR and DM, and
significantly improved PFS. However, in-field recurrence was still a major problem, as well as DM.

Keywords: locoregional recurrence (LR); distant metastasis; real-world data; immunotherapy

INTRODUCTION
Non-small cell lung cancer (NSCLC) accounts for more than 80%
of lung cancers, and locally advanced NSCLC accounts for approxi-
mately 35% of NSCLC cases [1]. The standard treatment strategy for
locally advanced NSCLC has long been concurrent chemoradiother-
apy (CCRT) [2] and has not changed drastically over the years. The
PACIFIC trial, a phase 3 study that compared the anti-programmed
death-ligand 1 (PD-L1) antibody durvalumab with placebo as consoli-
dation therapy after CCRT, is a practice-changing study as it demon-
strated that consolidation durvalumab significantly improved over-
all survival (OS) in patients with unresectable stage III NSCLC [3].
According to the updated study analysis, the 5 year OS rate was 42.9%
for the durvalumab group, superior to 33.4% for the placebo group [4].

Two points remain unclear in the PACIFIC trial. First, informa-
tion on in-field recurrence was unavailable. The most common sites
of new lesions (24.2% of the durvalumab group and 33.3% of the
placebo group) were the lungs, lymph nodes and brain [4], but it is
unclear whether the new lesions in the lungs or lymph nodes were
within the irradiated field. In-field recurrence is a negative prognos-
tic factor for survival after CCRT for inoperable stage III NSCLC
[5], which causes fatal symptoms such as bleeding or compression
of the trachea, bronchus, or superior vena cava. From the radiation
oncologist’s perspective, it is critical to understand the detailed pat-
terns and risk factors of local recurrence, which might lead to further
improvement of the outcomes by refining the radiotherapy dose and
techniques. Second, the efficacy of consolidation durvalumab in real-
world settings is unknown. There might be a selection bias in the
randomized controlled trial, and patients with disease progression after
CCRT, unresolved toxicities grade 2 or worse, or deteriorated general
condition have not been included in the PACIFIC trial. Real-world
data, including these patients compared to the historical cohort, have
been reported [6–8]. However, this comparison with historical data is
subject to another selection bias because the OS of unresectable stage
III NSCLC has improved significantly over time [9]. Therefore, com-
paring outcomes between patients with or without consolidation dur-
valumab in the same period would elucidate its efficacy in a real-world
setting.

We conducted a multicenter retrospective study to evaluate the
incidence and risk factors of symptomatic radiation pneumonitis
in NSCLC treated with CCRT and consolidation durvalumab at
12 months of follow-up [10]. After a 24 month follow-up, the same
study cohort was used to collect data on survival and detailed patterns
of recurrence in relation to the dose distribution of radiotherapy
in patients with NSCLC who received CCRT plus consolidation
durvalumab, as well as in patients with NSCLC who received CCRT
without durvalumab. This study aimed to evaluate the detailed patterns
and risk factors for recurrence considering the involved field, and
compare CCRT outcomes with consolidation durvalumab and CCRT

outcomes without consolidation durvalumab in patients with stage III
NSCLC.

PATIENTS AND METHODS
This multi-institutional retrospective observational study was per-
formed in accordance with the Declaration of Helsinki (1975;
revised in 2013). Fifteen Japanese institutions of the Kyoto Radiation
Oncology Study Group (KROSG) participated in this study after the
approval of each institutional review board. This study was registered
with the University Hospital Medical Information Network database
(UMIN000041483). The requirement for written informed consent
was waived due to the retrospective design of the study.

Patients
The details of this study’s eligibility have been previously reported
[10]. In summary, the eligibility criteria were as follows: (i) patients
older than 20 years, (ii) newly diagnosed or postoperative recurrent
NSCLC that was cytologically or pathologically confirmed, and (iii)
who were treated with definitive CCRT (≥ 54 Gy in equivalent dose
in 2-Gy fractions [EQD2], which was according to one of the inclu-
sion criteria for the PACIFIC trial [3]) between 1 July 2018 and 31
July 2019. Patients with clinical stage I, II and IV NSCLC, according
to the 8th edition of the UICC, were excluded from this secondary
analysis. Then, we divided the eligible patients into two cohorts: the
CCRT+D cohort where at least one course of consolidation durval-
umab was administered, and the CCRT cohort without consolidation
durvalumab.

Data collection and endpoints
The data cutoff date was August 31, 2021. Data on survival, patterns of
initial recurrence (locoregional recurrence [LR] or distant metastasis
[DM]), the relationship of LR to the dose distribution, and dur-
valumab administration status, were retrospectively collected from
medical records. The patient characteristics, tumor characteristics
and radiotherapy treatment details that had been collected in the
previous reports, were used for analysis: age, sex, Eastern Cooperative
Oncology Group performance status (ECOG-PS), smoking history,
histology, epidermal growth factor receptor (EGFR) mutation status,
anaplastic lymphoma kinase (ALK) rearrangement, c-ros oncogene
1 (ROS1) mutation status, PD-L1 expression (≥ 1% or < 1%)
determined by immunohistochemistry using Dako22C3 assay, T
category, N category, stage according to Union for International Cancer
Control 8th edition, regimen for CCRT, the period from the day
of the last radiotherapy to the initiation of durvalumab, irradiation
technique (three-dimensional conformal radiotherapy [3D-CRT] or
intensity-modulated radiotherapy [IMRT], including the combination
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of 3D-CRT and IMRT), treatment volume (elective nodal irradiation
[ENI] or involved-field irradiation [IFI]), gross tumor volume (GTV;
the summed volume of primary tumor and lymph node metastasis),
and hospital volume. ENI was defined as the irradiation to the
uninvolved lymph-node station. IFI was defined as irradiation without
ENI. The present study did not collect data on which IFI was based
on involved node station or on geometric expansion of involved
node. Hospitals were dichotomized into high volume and low volume
according to the median annual number of patients with NSCLC who
were treated with definitive CCRT.

Disease progression was defined as any LR or DM diagnosed based
on radiological and/or pathological findings. LR was defined as any
recurrent tumor in the primary tumor or the hilar, mediastinal, subcari-
nal, or supraclavicular lymph nodes. Furthermore, LR was classified as
in-field recurrence (IF: LR occurring where ≥ 90% of the prescribed
dose was irradiated), elective field recurrence (EF: LR occurring where
66–90% of the prescribed dose was irradiated without evidence of IF)
and out-of-field recurrence (OF: LR occurring solely where < 66% of
the prescribed dose was irradiated without IF or EF). The cut-off values
were set assuming 60 Gy as 100% of the prescribed dose, 54 Gy as 90%
and 40 Gy as 66%. The central review of CT images at recurrence was
not performed. As radiation-induced lung fibrosis occurs gradually 6–
12 months after CCRT, whether the loco-regional recurrence located
in 90% or 66–90% of the prescribed dose was determined by treating
physicians considering radiological changes during the follow-up. DM
was classified into brain, bone, lung, liver, adrenal gland, lymph node,
pleural or pericardial dissemination/carcinomatous pleurisy, pericardi-
tis and other DM. When LR and DM occurred within 4 weeks, we clas-
sified them as simultaneous recurrences of LR and DM (LR + DM).
The follow-up period was calculated on the last day of RT. Progression-
free survival (PFS) was defined as the period between the last day of
radiotherapy and the day of initial disease progression or death from
any cause and was censored on the last day of follow-up. OS was defined
as the period between the last day of radiotherapy and the day of death
from any cause, and was censored on the last day of follow-up.

Statistical analysis
When comparing the two groups of patient backgrounds, Fisher’s
exact test and the Mann–Whitney U test were performed to compare
categorical and continuous variables, respectively. A univariate logis-
tic regression model was used to estimate the association between
each covariate and recurrence pattern, followed by multivariate logistic
regression with the stepwise variable selection according to the Akaike
information criterion. PFS and OS were calculated using the Kaplan–
Meier method. P values for the differences between the curves were
calculated using the log-rank test. Cox proportional hazard models
were used to estimate the effect of each covariate on PFS, followed by a
multivariate stepwise Cox regression analysis. Propensity score match-
ing was performed to reduce the effects of selection bias between the
CCRT+D and CCRT cohorts. The propensity scores were estimated
using logistic regression considering eight covariates: age, sex, ECOG-
PS, histology, EGFR mutation status, PD-L1 expression status, stage
and GTV volume. The matching procedure was performed using the
2:1 nearest-neighbor matching method with a caliper of 0.20. All P
values were two-sided, and statistical significance was set at P < 0.05.

Statistical analyses were performed using R software (version 4.0.2)
and the MatchIt package (version 4.3.0).

RESULTS
Patient characteristics

One hundred seventy-eight patients were analyzed, including 136 in
the CCRT+D cohort and 42 in the CCRT cohort. A flow chart for the
patient selection and the reasons for durvalumab omission is shown
in Supplemental Fig. 1. There were no significant differences in patient
characteristics between the CCRT+D and CCRT cohorts, except for
the incidence of ALK rearrangement (Table 1). Most patients (n = 166,
93.3%) received 60 Gy in 30 fractions, five patients (2.8%) received
more than 60 Gy (range, 65–72 Gy in EQD2) and seven patients
(3.9%) received less than 60 Gy (range, 54–57.5 Gy in EQD2).

The median follow-up periods were 25.4 months (interquartile
range [IQR], 19.2–30.8 months) in the CCRT+D cohort and
22.9 months (IQR, 12.0–28.8 months) in the CCRT cohort. In the
CCRT+D cohort, the median number of courses of durvalumab
was 15 (IQR, 5–24). Sixty patients (44.1%) received durvalumab
treatment for 12 months. The reasons for durvalumab discontinuation
were disease progression in 41 patients (30.1%) and adverse events in
30 patients (22.1%). Consolidation chemotherapy was administered
to 10 patients (23.8%) in the CCRT cohort.

Patterns of initial recurrence and risk factors for LR or
DM

Seventy-eight patients (57.4%) in the CCRT+D cohort and 32
patients (76.2%) in the CCRT cohort experienced recurrence during
the follow-up period. LR, LR + DM and DM were observed in
28 (20.6%), 12 (8.8%) and 38 (27.9%) patients in the CCRT+D
cohort; and in 11 (26.2%), 7 (16.7%) and 14 (33.3%) patients in the
CCRT cohort, respectively. Among patients with LR, IF was the most
common, followed by OF and EF in both cohorts.

The common sites of DM were the brain (16 patients, 11.8%),
lungs (12 patients, 8.8%), adrenal glands (10 patients, 7.4%), bone
(seven patients, 5.1%), and liver (six patients, 4.4%) in the CCRT+D
cohort, and the brain (five patients, 11.9%), liver (five patients, 11.9%),
lymph nodes (four patients, 9.5%), lungs (three patients, 7.1%) and
bone (three patients, 7.1%) in the CCRT cohort. The details of the
recurrence patterns are shown in Figs 1a and b.

Univariate analysis showed that squamous cell carcinoma (odds
ratio [OR], 2.42; 95% confidence interval [CI], 1.22–4.90; P = 0.027)
was significantly associated with an increased risk of LR as the ini-
tial recurrence pattern (Supplemental Table 1). Multivariate analysis
showed that squamous cell carcinoma (OR, 3.97; 95% CI, 1.82–9.11;
P = 0.027) and PD-L1 expression < 1% (OR, 2.67; 95% CI, 1.17–
6.24; P = 0.040) were significantly associated with an increased risk of
LR. A GTV ≥ 57 cm3 (OR, 0.48; 95% CI, 0.23–0.98; P = 0.057) and
consolidation durvalumab (OR, 0.47; 95% CI, 0.22–1.02; P = 0.051)
were marginally associated with a decreased risk of LR.

As for DM, the univariate analysis showed that female sex (OR,
3.67; 95% CI, 1.54–9.11; P < 0.001) and EGFR mutation (OR, 4.45;
95% CI, 1.43–15.6; P = 0.039) were significantly associated with an
increased risk of DM (Supplemental Table 2). Multivariate analysis
showed that female sex (OR, 3.67; 95% CI, 1.54–9.11; P < 0.001)

https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
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Table 1. Patient characteristics

Overall CCRT + D cohort CCRT cohort P value
n = 178 n = 136 n = 42

Age (years) median [IQR] 70 [65–75] 70 [64–75] 71 [68–76] 0.42
Sex Male/Female 144/34 111/25 33/9 0.83
ECOG-PS 0/1/2 112/57/9 87/43/6 25/14/3 0.74
History of smoking Yes/No 154/24 117/19 37/5 0.93
Histology Adeno/SqCC/Others 81/70/27 62/55/19 19/15/8 0.70
EGFR mutation Negative/Positive/Unknown 90/21/67 69/17/50 21/4/17 0.84
PD-L1 expression status ≥ 1%/ < 1%/Unknown 96/39/43 76/30/30 20/9/13 0.48
ALK rearrangement Negative/Positive/Unknown 97/4/77 80/1/55 17/3/22 0.012
ROS1 mutation Negative/Positive/Unknown 81/2/95 63/1/72 18/1/23 0.65
T category T0, X/T1, 2/T3, 4 30/66/82 22/50/64 8/16/18 0.86
N category N0/1/2/3 11/15/96/56 7/12/72/45 4/3/24/11 0.64
Stage IIIA/IIIB/IIIC 81/82/15 57/68/11 24/14/4 0.16
Platinum agent CBDCA/CDDP 148/30 110/26 38/4 0.22
Irradiation technique 3D-CRT/IMRT 133/45 100/36 33/9 0.65
Treatment volume IFI/ENI 61/117 41/95 20/22 0.058
GTV volume (cm3) median [IQR] 57.1 [29.4–123.4] 55.8 [27.6–127.0] 59.9 [31.2–120.8] 0.75
Hospital volume High /Low 132/46 103/33 29/13 0.51

Abbreviations: Adeno, adenocarcinoma; ALK, anaplastic lymphoma kinase; CBDCA, carboplatin; CCRT, concurrent chemoradiotherapy; CDDP, cisplatin; D, consolidation
durvalumab; ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; ENI, elective nodal irradiation; GTV, gross
tumor volume; IFI, involved field irradiation; IMRT, intensity-modulated radiotherapy; IQR, interquartile range; PD-L1, programmed death-ligand 1; ROS1, c-ros oncogene
1; RT, radiotherapy; SqCC, squamous cell carcinoma; 3D-CRT, three-dimensional conformal radiotherapy.

Fig. 1. The patterns of initial recurrence in the chemoradiotherapy and consolidation durvalumab (CCRT+D) cohort and the
CCRT cohort. Abbreviations: LR, locoregional recurrence; DM, distant metastasis; NED, no evidence of disease; IF, in-field
recurrence; EF, elective field recurrence; OF, out-of-field recurrence.

and EGFR mutation (OR, 4.45; 95% CI, 1.43–15.6; P = 0.039) were
significantly associated with an increased risk of DM. The association
between consolidation durvalumab treatment and the risk of DM was
not statistically significant (OR, 0.55; 95% CI, 0.26–1.15; P = 0.11).

Progression-free and overall survival
Forty-three patients in the CCRT+D cohort died, and the 24 month
PFS and OS rates were 40.3% (95% CI, 32.8–49.6%) and 69.4% (95%
CI, 62.0–77.7%), respectively. In the CCRT cohort, 16 patients died



146 • N. Kishi et al.

and the 24 month PFS and OS rates were 24.7% (95% CI, 14.4–42.2%)
and 61% (95% CI, 47.2–78.7%), respectively. There was a significant
difference in PFS between the CCRT+D and CCRT cohorts (hazard
ratio [HR], 0.53; 95% CI, 0.35–0.79; P = 0.002; Fig. 2a). There was no
significant difference in OS between the CCRT+D and CCRT cohorts
(HR, 0.70; 95% CI, 0.39–1.25; P = 0.22; Fig. 2b).

Univariate analysis showed that an ECOG-PS of 2, GTV ≥ 57 cm3,
and no use of consolidation durvalumab were significantly associated
with shorter PFS (Table 2). Multivariate analysis showed that an
ECOG-PS of 2 (HR, 2.10; 95% CI, 1.05–4.40; P = 0.035) and the
use of consolidation durvalumab (HR, 0.52; 95% CI, 0.35–0.78;
P = 0.003) were significantly associated with PFS.

Subgroup analysis for the patients with high risk for
LR or with high risk for DM

Patients with squamous cell carcinoma or PD-L1 expression < 1%,
who were identified as having a high risk for LR, presented a lower
percentage of DM as initial recurrence in the CCRT+D cohort than
in the CCRT cohort (39.5% vs 63.6%), although the percentage of LR
was similar in the CCRT+D and CCRT cohorts (39.5% vs 45.5%)
(Fig. 3a). Consolidation durvalumab was significantly associated with
improved PFS in patients at high risk of LR (HR, 0.42; 95% CI, 0.25–
0.70; P < 0.001; Fig. 3b). There were no significant differences in
patient characteristics between the CCRT+D and CCRT cohorts
(Supplemental Table 3).

Patients with EGFR-mutant NSCLC or females, who were iden-
tified as high-risk for DM, presented no decrease in the percentage
of DM as initial recurrence in CCRT+D compared with the CCRT
cohort (75% vs 60%). However, the percentage of LR was lower in the
CCRT+D cohort than in the CCRT cohort (21.9% vs 40%) (Fig. 3c).
No significant difference in PFS between the CCRT+D and CCRT
cohorts was observed in patients at a high risk of DM (HR, 0.98; 95%
CI, 0.42–2.26; P = 0.96; Fig. 3d). There was no significant difference
in patient characteristics between the CCRT+D and CCRT cohorts,
except for treatment volume (Supplemental Table 4).

Propensity score-matched analysis for CCRT+D
cohort vs CCRT cohort

After propensity score matching, the patient backgrounds, includ-
ing eight covariates, were well balanced between the matched
CCRT+D cohort (n = 72) and the matched CCRT cohort (n = 40)
(Supplemental Table 5, Supplemental Fig. 2).

The 24 month PFS rate was 42.9% (95% CI, 32.7–56.4%), and the
24 month OS rate was 70.1% (95% CI, 60.1–81.7%) in the CCRT+D
cohort. The 24 month PFS rate was 23.3% (95% CI, 13.2–41.3%)
and the 24 month OS rate was 61.6% (95% CI, 47.5–79.8%) in the
CCRT cohort. The CCRT+D cohort showed significantly improved
PFS compared to the CCRT cohort (HR, 0.51; 95% CI, 0.32–0.81;
P = 0.004; Fig. 4a), and no significant difference in OS (HR, 0.66; 95%
CI, 0.34–1.27; P = 0.21; Fig. 4b).

DISCUSSION
As more than 4 years have passed since the PACIFIC trial was
first reported, increasing attention has been paid to the real-world

outcomes of CCRT with consolidation durvalumab among patients
with locally advanced NSCLC. This multi-institutional retrospective
study presented the detailed patterns of recurrence in Japanese patients
with newly diagnosed or recurrent stage III NSCLC who received
CCRT with or without consolidation durvalumab. Our study showed
that DM was the most common recurrence pattern, and consolidation
durvalumab significantly improved PFS in this population. Two
strengths distinguish our study from the PACIFIC trial and previous
reports. First, we collected information on the relationship between
consolidation durvalumab and recurrence patterns with the irradiated
dose of the LR site. Second, we collected data on patients who received
CCRT with and without consolidation durvalumab in the same period,
and matched the CCRT with consolidation durvalumab cohort with
the CCRT without consolidation durvalumab cohort using propensity
score-matched analysis.

In our study, we found that squamous cell carcinoma and PD-L1
expression of < 1% were associated with LR. As shown in a previous
report, failure patterns differ in histology, and squamous cell carcinoma
has a higher risk of LR than adenocarcinoma [11]. In the post-hoc
analysis of the PACIFIC trial, OS and PFS benefits were observed in
the durvalumab group across all PD-L1 subgroups, except for OS in
patients with PD-L1 expression < 1% [4, 12]; however, few reports
have focused on the association between recurrence patterns and PD-
L1 expression status. Shaverdian et al. reported that histology and PD-
L1 expression ≥ 1% were not associated with locoregional control in
66 patients with stage III NSCLC who received CCRT and consol-
idation durvalumab [8]. In contrast, our study showed that CCRT
with consolidation durvalumab decreased DM as an initial recurrence,
and was significantly associated with improved PFS among patients
with squamous cell carcinoma or PD-L1 expression < 1% compared
with CCRT without durvalumab, whereas LR, especially IF, remained
high. Yoneda et al. reported that tumoral PD-L1 expression levels were
upregulated after CCRT, and that there was no significant correlation
between baseline and post-CCRT PD-L1 expression [13]. Therefore,
future research that considers this alteration would clarify the signifi-
cance of PD-L1 expression as a biomarker.

The different proportions of IFI and ENI between CCRT+D
group and CCRT group could affect the proportions of EF and
OF. Therefore, a direct comparison of EF and OF between these
two groups could not be made. However, IF, which was the most
common pattern of LR, was not affected by how much proportion
of the patients received IFI or ENI. In both CCRT+D and CCRT
groups, the issue was LR occurring where ≥ 90% of the prescribed
dose was irradiated. Further improvement of loco-regional control
is still a major problem even after the introduction of consolidation
durvalumab. RTOG0617, a randomized phase 3 trial, demonstrated
that dose-escalated radiotherapy showed decreased OS and increased
toxicity compared to standard-dose radiotherapy in stage III NSCLC
[14]. According to RTOG0617, the simple application of dose-
escalated radiotherapy to any patient was found to be of limited
value [15, 16]. Selected patients who are at high risk for LR in
our study may be good candidates for the dose escalation using
advanced radiotherapy techniques. Simultaneous integrated boost
IMRT technique or stereotactic body radiotherapy boost technique,
which increases the dose to GTV or residual lesions, would contribute
to improving locoregional control [17, 18]. The routinely adaptive

https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
https://academic.oup.com/jrr/article-lookup/doi/10.1093/jrr/rrac057#supplementary-data
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Fig. 2. Kaplan–Meier curve of (a) PFS and (b) OS in chemoradiotherapy (CCRT) with durvalumab cohort versus CCRT cohort.
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Table 2. Univariate and multivariate analysis for PFS

Median PFS Univariate analysis Multivariate analysis

Characteristic N (months) HR [95% CI] P value HR [95% CI] P value

Age < 70 years 77 11.8 Reference 0.95
≥ 70 years 101 13.8 0.99 [0.69–1.42]

Sex Male 144 15.0 Reference 0.10
Female 34 9.8 1.45 [0.94–2.22]

ECOG-PS 0 112 15.4 Reference 0.035 Reference 0.035
1 57 9.9 1.42 [0.97–2.08] 1.32 [0.89–1.95]
2 9 5.3 2.43 [1.17–5.05] 2.10 [1.01–4.40]

History of smoking No 24 13.2 Reference 0.93
Yes 154 13.8 1.02 [0.60–1.73]

Histology Adeno 81 16.3 Reference 0.19
SqCC 70 10.5 1.43 [0.97–2.11]
Others 27 11.3 1.19 [0.69–2.05]

EGFR mutation Negative 90 13.8 Reference 0.20
Positive 21 11.5 1.54 [0.89–2.66]
Unknown 67 15.0 1.32 [0.90–1.94]

PD-L1 expression status ≥ 1% 96 13.8 Reference 0.96
< 1% 39 13.6 1.06 [0.68–1.66]
Unknown 43 12.7 1.05 [0.67–1.62]

Stage IIIA 81 12.8 Reference 0.093
IIIB 82 14.8 1.10 [0.75–1.60]
IIIC 15 8.3 2.08 [1.13–3.85]

Irradiation technique 3D-CRT 133 13.8 Reference 0.64
IMRT 45 13.6 1.11 [0.73–1.66]

Treatment volume IFI 61 13.6 Reference 0.68
ENI 117 13.8 1.08 [0.74–1.59]

GTV volume < 57 cm3 89 16.5 Reference 0.020 Reference 0.072
≥ 57 cm3 89 9.5 1.53 [1.07–2.19] 1.44 [1.00–2.09]

Hospital volume High 132 15.2 Reference 0.15
Low 46 11.3 1.35 [0.91–2.00]

Consolidation durvalumab No 42 8.5 Reference 0.003 Reference 0.003
Yes 136 16.3 0.53 [0.35–0.79] 0.52 [0.35–0.78]

Abbreviations: CI, confidence interval; HR, hazard ratio; MST, median survival. The other abbreviations are the same as those in Table 1.

radiotherapy strategy could reduce the dose to surrounding normal
tissues [19].

It is well known that EGFR mutations in NSCLC frequently occur
in East Asians, females, non-smokers and adenocarcinomas [20, 21].
Non-squamous cell carcinomas that are positive for EGFR mutations
are susceptible to developing DM [22–24]. Our results regarding the
prognostic factors for DM are consistent with those of previous reports.
As for OS in the PACIFIC trial, the HRs of the population with EGFR
mutation or ALK rearrangement positive, negative and unknown, were
0.85 (95% CI, 0.37–1.97), 0.66 (95% CI, 0.52–0.84), and 0.85 (95%
CI, 0.57–1.24), respectively [4]. These results suggest that the survival
benefit of CCRT with consolidation durvalumab might be reduced
among patients with EGFR-mutant NSCLC. However, this was unclear
in the PACIFIC trial because the number of patients with EGFR-
mutant NSCLC was small, and because of the imbalance of the patient
background among the subgroups. Hellyer et al. reported 36 patients
with stage III NSCLC treated with consolidation durvalumab [25].

Patients with tumor mutations in the erythroblastic leukemia viral
oncogene homolog (ErbB) family, including EGFR and ErbB2, had
a significantly shorter disease-free survival than those with wild-type
EGFR or ErbB2. Our study indicated a tendency equivalent to that
in the PACIFIC trial and the study reported by Hellyer et al.; all
findings supported the view that consolidation durvalumab should not
be administered to patients with stage III EGFR mutation-positive
NSCLC, which was recommended by Aredo et al. [26] In our study,
the incidence of DM remained high, even after the consolidation of
durvalumab. Since the ADAURA trial showed that adjuvant osimer-
tinib after resection significantly improved PFS [27], the combination
of local therapy and targeted therapy could be efficacious for stage III
NSCLC harboring mutations in EGFR. The ongoing LAURA trial,
which is investigating osimertinib following CCRT [28], may clarify
the optimal treatment strategy for this population.

In this study we compared two cohorts (CCRT+D cohort and
CCRT cohort) during the same time period. This allowed us to avoid
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Fig. 3. (a) Patterns of initial recurrence and (b) PFS in patients at high risk of local recurrence (squamous cell carcinoma or PD-L1
expression status < 1%), and (c and d) those at high risk of distant metastasis (female or EGFR mutation). The abbreviations are
the same as shown in Fig. 2.
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Fig. 3. Continued.
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Fig. 4. Kaplan–Meier curves of (a) PFS and (b) OS in CCRT with consolidation durvalumab cohort and CCRT cohort after
propensity-score matched analysis.
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historical control bias [9]. In addition, propensity score matching
reduced the variation in pretreatment factors between the two cohorts.
However, our study is inherently biased in treatment selection: disease
progression and adverse events after radiotherapy affect the decision
to use durvalumab and are major determinants of PFS. Other factors,
including tumor histology, recurrent tumor and synchronous cancer,
might also affect the decision and outcomes. Therefore, inevitably, the
PFS of the CCRT cohort would be worse than that of the CCRT+D
cohort, thereby potentially overestimating the effect of durvalumab.
Nonetheless, it is noteworthy that the difference in OS between the
two cohorts in this study was not significant, although a longer follow-
up is needed to obtain mature OS results.

Our study had other limitations that should be acknowledged. First,
EGFR mutational status and PD-L1 expression status were unavailable
in 38% and 24% of the patients, respectively. Second, PFS was sched-
uled to start on the last day of radiotherapy, whereas the PACIFIC trial
set it as the day of randomization, which was 1 to 42 days from the last
day of radiotherapy. Third, GTV ≥ 57 cm3 was marginally associated
with an increased risk of disease progression, while it was marginally
associated with a decreased risk of LR. There were two possible reasons
for this: (i) the collected patterns of recurrence were limited to the
initial recurrence, and (ii) the GTV volume included both the primary
tumor and the nodal volumes. As for the former reason, our analysis
could not consider either LR occurring after DM or DM after LR.
The prognostic value of the GTV volume for LR could have been
underestimated due to the earlier occurrence of DM. For the latter
reason, it has been reported that primary tumors are more likely to
fail than lymph nodes [11]. As we could not differentiate cases with
large primary tumors plus small lymph nodes from those with small
primary tumors plus large lymph node metastasis, the underlying bias
in the volumes of primary tumors and lymph nodes might have affected
the results. Furthermore, the actuarial irradiated doses for GTV such
as dose minimum were unavailable. We need further investigation to
evaluate the association between the actuarial irradiated dose to target
volume and the detailed recurrence patterns.

CONCLUSION
In conclusion, this multi-institutional study of Japanese patients with
stage III NSCLC treated with CCRT showed that consolidation dur-
valumab decreased both LR and DM and significantly improved PFS.
However, IF is still a major problem after CCRT and consolidation of
durvalumab, as well as DM.
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