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ABSTRACT —— Objective. To investigate the treatment
outcomes in patients with stage III non-small cell lung
cancer (NSCLC) after definitive concurrent chemoradio-
therapy (CCRT). Methods. We retrospectively reviewed
89 patients who received definitive CCRT for NSCLC in
our hospital between April 2008 and March 2018. Ac-
cording to the Union for International Cancer Control
system, the clinical stages were IITA in version 7, IIIB,
IITA in version 8, IIIB, and IIIC in 44, 45, 29, 46, and 14
patients, respectively. Results. The 5-year overall sur-
vival (OS) and progression-free survival rates were
485% and 36.1%, respectively. Five-year OS by stage
was 57.0% for stage IIIA in version 7, 41.7% for stage

IIIB (p=0.14), 63.8% for stage IIIA in version 8, 45.7% for
stage IIIB, and 28.6% for stage IIIC (p=0.02). Conclusion.
CCRT was feasible, safe, and well tolerated in our pa-
tients and resulted in survival benefits comparable to
those in the published literature. Stage IIIC NSCLC (ver-
sion 8) was associated with a significantly worse progno-
sis. Some stage IIIC cases suggested that radiation ther-
apy should not be omitted, even for stage IIIC, and that
it is better to increase the intensity of systemic therapy,
including durvalumab.

(JLC. 2021;61:383-388)
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INTRODUCTION

Concurrent chemoradiotherapy (CCRT) has been the
standard treatment for patients with locally advanced
non-small cell lung cancer (NSCLC)!; however, the prog-
nosis of these patients has been poor for two decades,
with an estimated 5-year overall survival (OS) rate of
< 20% (range, 15-40%).2 The treatment strategy for
stage III NSCLC is complex and controversial because
of the heterogeneity of these patients35 After the
PACIFIC trial, durvalumab, which is a consolidation
therapy for patients with stage III NSCLC with no pro-
gression after chemoradiotherapy, became the standard
therapy.67

We herein present our single-institution study on the

treatment of patients with NSCLC using CCRT: the pre-
PACIFIC era. This retrospective study aimed to assess
the outcomes of consecutive patients with locally ad-
vanced NSCLC, who were treated by only one board-
certificated radiation oncologist for ten years at our in-
stitution.

The outcomes in each subgroup were also assessed.
The subgroups were categorised according to the malig-
nant tumour classification of the 8th edition of the Union
for International Cancer Control (UICC), which was
changed in 201789 Determination of the therapeutic ap-
proach for stage III NSCLC was mainly based on the
TNM classification system, and these outcomes will indi-

cate the appropriate strategies for each subgroup.
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MATERIALS AND METHODS

Patient population

Patients who were treated with definitive chemoradio-
therapy for locally advanced NSCLC were eligible for in-
clusion in this retrospective review. The exclusion crite-
ria were as follows: treatment with radiotherapy (RT)
alone, treatment with surgery after chemoradiotherapy,
history of other malignancy within 5 years, and absence
of follow-up because of unavailability. The diagnosis of
NSCLC was confirmed by histological evaluation. All pa-
tients were staged with whole-body fluorodeoxyglucose-
positron emission tomography and enhanced magnetic
resonance imaging of the brain. The clinical stage at
presentation was subsequently categorised according to
the TNM classification of malignant tumours (in both
the 7th and 8th editions).

Medical records and clinical laboratory data for the
patients were retrospectively collected and anonymised
to exclude personal information. The study protocol was
approved by the Institutional Review Board of our hos-
pital (19-030).

Treatment and outcomes

The patients received CCRT as initial treatment. The
prescribed radiation dose was 60-66 Gy delivered in 2.0
Gy daily fractions, five times a week. Patients were
treated with elective nodal irradiation therapy with
three-dimensional conformal RT (3D-CRT), which pro-
phylactically targeted the uninvolved mediastinal nodal
regions. A shrinking field technique was used, with op-
posed anterior/posterior fields covering the primary tu-
mour and elective mediastinal nodes, followed by the
cone-down fields angle off the spinal cord. Patients were
followed every 3 months for the first year and every 6
months thereafter. The toxicity of chemoradiotherapy
was graded using the Common Terminology Criteria for
Adverse Events (CTCAE) version 5.0.

Statistical analysis

OS was defined as the time from the date of first treat-
ment to the date of death or date of the last contact.
Progression-free survival (PFS) was defined as the time
from the date of first treatment to the date of disease
progression or death from any cause. Patient character-
istics were retrospectively obtained from the medical
records.

For the univariate analysis, OS was assessed using

the Kaplan-Meier method and log-rank test. P-values of

Table 1. Patient Characteristics

Age (years) 46-79 (median 66)
Sex
Male 69 (77.5%)
Female 20 (22.5%)
Histology
Adenocarcinoma 37 (41.6%)
Squamous cell carcinoma 21 (23.6%)
Others 31 (34.8%)
Stage (7th ed.)
IIIA 44 (49.4%)
1I1B 45 (50.6%)
Stage (8th ed))
IIIA 29 (32.6%)
1IIB 46 (51.7%)
Ic 14 (15.7%)

Total dose of radiotherapy (Gy) 60-66 Median 60

Chemotherapy regimen

CDDP 60 mg/m?/VNR 25 mg/m? 47 (52.8%)
CBDCA AUC 2/PAC 40 mg/m? 22 (24.7%)
CBDCA AUC 6/nabPTX 100 mg/m? 9 (10.1%)
Others 11 (12.4%)

Abbreviations: CDDP, cisplatin; CBDCA, carboplatin; VNR,
vinorelbine; PAC, paclitaxel; nabPTX, nab-paclitaxel.

< 0.05 were considered statistically significant. Statisti-
cal analyses were performed using the EZR software
program (version 1.31, Saitama Medical Center, Jichi
Medical University, Saitama, Japan), which is a graphical
user interface for R (the R Foundation for Statistical

Computing, Vienna, Austria).l0
RESULTS

We retrospectively identified 89 consecutive patients
with locally advanced NSCLC, all of whom underwent
definitive chemoradiotherapy in our hospital between
April 2008 and March 2018. The characteristics of the
patients are shown in Table 1. Activating EGFR muta-
tions (exon 19 deletion and exon 21 L858R point muta-
tion) were detected in 12 of 80 patients. These patients
received two cycles of platinum-based chemotherapy
concurrently with definitive RT. The dose of chemother-
apy is shown in Table 1. A total of 87 patients received
consolidation chemotherapy with the same regimen.
The median follow-up period was 55 months (range, 3-
121 months) in all patients. A total of 56 patients had dis-
ease recurrence, and 47 patients died during follow-up.
The median OS and PFS were 54.7 months (95% confi-
dence interval [CI], 36.4-79.5) and 22.7 months (95% CI:
12.2-52.8), respectively. The 5-year OS and PFS were
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Figure 1. A. Kaplan-Meier curves of overall survival and progression-free survival in all patients. B,

C. Difference in overall survival among the stages.

485% and 36.1%, respectively. The 5-year OS by stage
was 57.0% for stage IIIA (version 7), 41.7% for stage IIIB
(p=0.14), 63.8% for stage IIIA (version 8), 45.7% for stage
IIIB, and 28.6% for stage IIIC (p=0.02) (Figure 1). In the

subgroup analysis, there was no significant difference in
5-year OS (Table 2). OS and PFS did not differ to a statis-
tically significant extent according to the type of chemo-

therapy. Grade >2 radiation pneumonitis was observed
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Table 2. Subgroup Analysis

Cut-off value N (%) 5-year OS (%) P-value
Age <65 years 62.7 0.06
>65 years 56 (62.9%) 41.0
Sex Male 494 091
Female 20 (22.5%) 45.7
Histology Adenocarcinoma 37 (41.6%) 58.6 0.21
Squamous cell carcinoma 21 (23.6%) 375
Others 31 (34.8%) 449
T4 <3 494 0.81
4 28 (31.5%) 45.6
N3 <2 50.8 0.30
3 35 (39.3%) 454
Radiation pneumonitis Grade <1 50.5 0.31
Grade >2 22 (24.7%) 438
V20 Gy <25% 49.0 0.95
>25% 41 (46.1%) 484
Table 3. Radiation Pneumonitis with a survival benefit in comparison to reports in the
relevant literature. Stage IIIC (UICC 8th edition) pa-
V20 Gy (%) N G2 G5 >G2 (%) . o .
tients showed a significantly worse prognosis.
0-15 9 0 11.1 . .
15.95 10 0 995 Stage III NSCLC includes a highly heterogeneous
25.35 36 9 1 278 group of patients with differences in the extent and lo-
3H< 4 2 0 50.0 calisation of the disease. Many aspects of the treatment
Total 89 21 1 247 of stage III disease are controversial. These patients are

in 24.7% of patients (Table 3). As other adverse effects of
chemoradiotherapy, grade 3 and 4 bone marrow sup-
pression was observed in 35 and 22 patients, respec-
tively, and grade 2 esophagitis was observed in 33 pa-

tients.

RECURRENCE PATTERN

At the time of data cut-off (28 May 2019), PFS events
were observed in 58 patients, and 43 patients died.
Among 58 patients with recurrence, locoregional failure
was observed in 28 patients. Distant metastasis was the
first site of failure in 30 patients. As for stage IIIC, dis-
tant metastasis occurred at a higher rate of 72.7% (Table
4). Moreover, 44 patients received chemotherapy, 17 re-
ceived palliative RT, and 16 received immunotherapy as

salvage therapy (some cases overlapped).
DISCUSSION

The outcomes reported in this retrospective study sug-
gest that CCRT is feasible, safe, and well tolerated. The

results also demonstrate that CCRT was associated

at high risk for both local and distant recurrence. Even
with major improvements in therapy, including the use
of more active chemotherapy agents and refinements in
radiation, the prognosis for these patients has remained
poor for two decades. RTOGO0617 revealed that the de-
livery of 74 Gy with concurrent carboplatin and pacli-
taxel resulted in worse median OS (20 months versus 29
months) in comparison to the delivery of 60 Gy.ll.12 This
study was a two-by-two phase 3 randomised trial to
compare a standard dose of 60 Gy and a high dose of 74
Gy and concurrent chemotherapy with or without
cetuximab in patients with inoperable stage III NSCLC.
As a result, high-dose RT was associated with shorter
survival and increased risk of death in comparison to
conventional-dose RT. A multivariate analysis sug-
gested that poorer survival may be related to a higher
dose of radiation to the heart. However, higher doses of
RT will be beneficial when chemotherapy cannot be in-
dicated. Recently, a paradigm shift has occurred. The
PACIFIC trial results showed that the administration of
durvalumab, an anti-programmed death ligand 1 mono-
clonal antibody, after CRT in patients with unresectable

stage III significantly prolonged PFS and OS in compari-
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Table 4. Recurrence Pattern

Recurrence pattern IITA I11B I1IC All patients
Local recurrence 6 (37.5%) 11 (35.5%) 2 (18.2%) 19 (33.9%)
Regional lymph node 4 (25.0%) 4 (12.9%) 1 (9.1%) 9 (16.1%)
Metastasis 6 (37.5%) 16 (51.6%) 8 (72.7%) 30 (57.1%)

Lung 4 6 2 12

Brain 1 4 4 9

Bone 1 4 0 5

Liver 0 1 2 3

Adrenal gland 0 1 0 1
Total 16/29 31/46 11/14 58/89

son to placebo.67 In the subgroup analysis, the contribu-
tion of durvalumab was higher in the stage IIIA (7th edi-
tion) than in stage IIIB (7th edition), which included
stage IIIC (8th edition). This therapy has become the
standard therapy for all stage III NSCLC. Durvalumab
also had a favourable effect on the frequency of new dis-
tant metastasis, and was associated with a lower inci-
dence of new brain metastasis.

The UICC staging system changed in 2017. The new
dataset of the UICC 8th edition contains a higher pro-
portion of clinical cases from Asia, mostly from Japan,
which contributed to 41% of the total cases.!3 A new
stage group was created for the most advanced local
disease categories, T3 and T4 associated with N3 dis-
ease, but category MO. Such cases are presently classi-
fied as stage IIIC, reflecting their worse outcomes in
comparison to cases involving tumours that remain in
stage IIIB. The prognosis for stage IIIC cases is similar
to that of stage IVA cases, but the separation is justified
by the different treatment approaches used in such
cases. Due to the changes in T category, despite the as-
sociation of N2 or N3 disease, the change in stage classi-
fication, which has been proposed in the 8th edition, re-
sulted in the shift from IITA to IIIB and from IIIB to
IIIC. In our study, the classification of the 8th edition
was well reflected in the prognosis. As the feature of
stage IIIC, a higher rate of metastatic recurrence leads
to a worse prognosis. The post-treatment outcomes of
some stage ITIC cases suggested that RT should not be
omitted, even in stage IIIC; thus, this may be a better
strategy to increase the intensity of systemic therapy,
including durvalumab.

The present study was associated with some limita-
tions. First, because this was a retrospective study in a

single institution, an information bias was inevitable, and

the sample size was small. Second, patients with recur-
rence had the benefit of immunotherapy after
nivolumab was approved for clinical use in 2014. A
larger, multicentre analysis is warranted to discuss the
strategy for unresectable stage III NSCLC. One merit of
this study was that the RT policy had not changed for
ten years. Furthermore, at the time of data cut-off (28
May 2019), only three patients were lost to follow-up,
and these data were considered to reflect the real world

setting.
CONCLUSION

CCRT was feasible, safe, and well tolerated in our pa-
tients and resulted in survival benefits that were compa-
rable to those reported in the relevant literature. Stage
IIIC (UICC 8th edition) was associated with a signifi-
cantly worse prognosis. A few stage IIIC cases sug-
gested that radiation therapy should not be omitted,
even in stage IIIC, and that it is a better strategy for in-
creasing the intensity of systemic therapy, including

durvalumab.
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