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Abstract

Background: Patients with lung cancer and interstitial lung disease treated with radiotherapy are at risk of develop-
ing radiation pneumonitis. However, the association between interstitial lung abnormalities (ILAs) and radiation pneu-
monitis in patients with limited-stage small-cell lung cancer (LS-SCLC) remains unclear. Furthermore, the prognosis

is uncertain for patients with SCLC and ILAs treated with chemoradiotherapy. We investigated the impact of ILAs on
radiation pneumonitis and assessed the prognosis of patients with LS-SCLC and ILAs treated with chemoradiotherapy.

Methods: We retrospectively reviewed the medical records of 149 patients with LS-SCLC who received first-line treat-
ment between January 2009 and December 2016.

Results: In the univariate analysis, the patients with ILAs showed a higher incidence rate of radiation pneumonitis
compared with those without ILAs (64% vs. 10%, P < 0.001). Multivariate analysis confirmed that ILAs were significantly
associated with the incidence of radiation pneumonitis. In the univariate analysis, patients with ILAs showed poorer
overall survival than those without ILAs (median, 18.9 vs. 67.9 months, P=0.0338). Multivariate analysis showed that
ILAs were a significant independent negative prognostic factor. However, the 2-year and 5-year survival rates for the
patients with ILAs treated with chemoradiotherapy were 36% and 26%, respectively, and 8% and 0%, respectively, for
those treated with chemotherapy alone.

Conclusions: ILAs were found to be a predictive factor for radiation pneumonitis in patients with LS-SCLC treated
with chemoradiotherapy. Patients with LS-SCLC and ILAs who were treated with chemoradiotherapy had both the
possibility of long-term survival and risk of radiation pneumonitis.
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chemoradiotherapy (CCRT) [1-3]. However, patients
with lung cancer and interstitial lung disease (ILD)
treated with radiotherapy have been reported to be at
risk of developing radiation pneumonitis (RP) [4]. There-
fore, we usually avoid prescribing radiotherapy to such

Background
The standard treatment for patients with limited-
stage small-cell lung cancer (LS-SCLC) is concurrent
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patients.
Due to the recent expansion of chest computed tomog-
raphy (CT) scans, slight concomitant interstitial lung
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changes have been detected in patients with emphysema
and in lung cancer-screening populations [5, 6]. These
slight changes have been classified as interstitial lung
abnormalities (ILAs), defined as non-dependent abnor-
malities affecting more than 5% of any lung zone [7, 8].

Our previous study showed that ILAs were a risk fac-
tor for RP in patients with non-small-cell lung cancer
(NSCLC) treated with CCRT [9]. However, the associa-
tion between pre-existing radiological ILAs and RP in
patients with SCLC remains unclear. Additionally, the
prognosis for patients with SCLC and ILAs treated with
CCRT is uncertain because the slight radiological find-
ings of ILAs are often missed. Therefore, this study inves-
tigated the association between ILAs and RP in patients
with LS-SCLC and ILAs treated with CCRT at our insti-
tution and evaluated their prognosis.

Methods

Patients and exclusion criteria

The medical records of patients with LS-SCLC who
underwent chemotherapy, radiotherapy, or surgery as
first-line treatment at our institution in Japan between
January 2009 and December 2016 were retrospectively
reviewed. The tumor, nodes, metastasis (TNM) stage was
evaluated based on the 7th edition of the TNM classifi-
cation of lung cancer [10]. Early CCRT as the first-line
treatment was defined as the administration of radiother-
apy within 14 days after chemotherapy treatment.

The initial analysis included the patients with LS-SCLC
who were treated with early CCRT as the first-line treat-
ment. We then compared the patients with LS-SCLC and
ILAs treated with concurrent or sequential chemoradio-
therapy (CRT) and chemotherapy alone as the first-line
treatment. The comparison excluded patients with con-
tralateral hilar lymph node metastasis treated with chem-
otherapy alone as the first-line treatment.

Patients who had previously received any chemother-
apy or chest radiotherapy were excluded from this study
as well as those who were not followed up within 30 days
after the final day of the first-line treatment.

The study protocol was performed in accordance with
the Declaration of Helsinki.

Treatment and patient evaluation

Early or late concurrent radiotherapy treatment was per-
formed for the patients with LS-SCLC included in this
study with the first cycle of chemotherapy or sequen-
tially after four cycles of chemotherapy. In most cases,
the total planned dose was 45 Gy in twice-daily fractions
or 50 Gy in a once-daily fraction [11]. The initial field for
the patients who received the radiotherapy sequentially
was based on the post-chemotherapy treatment tumor
volume. The timing and prescribed dose of radiotherapy
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was determined by the physician in charge. All patients
were required to undergo a chest CT to facilitate treat-
ment planning. The gross tumor volume (GTV) of the
primary tumor (primary GTV) was delineated in the
pulmonary windows, and the nodal involvement (nodal
GTV) was delineated in the mediastinal windows. The
clinical target volume (CTV) initially included the pri-
mary and nodal GT'Vs, the ipsilateral hilum, and the elec-
tive mediastinum, for which the lower border was 3.0 cm
below the carina. The dose was up to 40 Gy in a once-
daily fraction of 2 Gy or 30 Gy in twice-daily fractions of
1.5 Gy per fraction. Thereafter, the CTV only included
the primary GTV and nodal GTV. The planning target
volume was the CTV plus a margin that ensured that the
planned dose was actually delivered to the CTV. After the
radiotherapy, prophylactic cranial irradiation was admin-
istered to patients with a complete or near-complete
response, represented by a scar-like shadow on chest CT,
if the physician in charge judged that this would be ben-
eficial to the patient. The prophylactic cranial irradiation
consisted of 25 Gy in 10 fractions [12].

ILAs were defined as non-dependent abnormalities
affecting more than 5% of any lung zone [7], excluding
cases of infectious lung disease or drug-induced pneumo-
nia. The existence of ILAs in the chest CT scans acquired
before the treatment was evaluated by one radiologist (a
member of the ILD Committee of Drug-induced Pneu-
monitis) and two pulmonologists (in their 12th and 26th
years of practice as pulmonologists, respectively) blinded
to the patient outcomes. The area of ILAs as a propor-
tion of the area of a lung zone was measured every 5% by
visual evaluation.

The development of RP or the acute exacerbation of
ILAs within 1 year after the last day of irradiation was
considered an event of radiation-related pneumonitis
(RRP). The definition of RRP included any acute res-
piratory event characterized by new bilateral ground-
glass opacification or consolidation that was not entirely
explained by an infectious disease, cardiac failure, or fluid
overload [13]. An RRP event was considered as an RRP
of grade 2 or higher with steroid administration because
of dyspnea and decreased transcutaneous oxygen satu-
ration, based on the National Cancer Institute Common
Terminology Criteria version 4.0 [14]. If a patient treated
with intravenous steroid pulse therapy died within
45 days after the last day of irradiation, the death was
considered to have been caused by RRP.

Statistical analysis

Categorical variables were analyzed using the Fisher
exact test. The Cox proportional hazards approach was
used in univariate and multivariate analyses of the inci-
dence of RRP, progression-free survival (PFS), and overall
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survival (OS). OS was defined as the time from the start
of the platinum-based chemotherapy as first-line treat-
ment to death. PFS was calculated from the start of the
platinum-based chemotherapy as first-line treatment to
the date of disease progression or death from any cause.
The end date for the survival analyses was defined as
February 25, 2019. Additionally, 2- and 5-year survival
rates were estimated using Kaplan—Meier survival prob-
abilities, and the event times were estimated using the
Kaplan—Meier method. The log-rank test was used to
compare the cumulative survival between groups. All
P values were two-sided, with values<0.05 considered
statistically significant. The statistical analyses were per-
formed using JMP v11.2.0 software (SAS Institute, Cary,
NC, USA).
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Results

Patient characteristics

During the defined study period, a total of 149 patients
diagnosed with LS-SCLC underwent first-line treat-
ment, including CRT (n=107), surgery (n=10), chem-
otherapy alone (n=31), and radiotherapy alone (n=1)
(Fig. 1a). Of them, 56 patients (38%) had concomitant
ILAs. The 107 patients treated with CRT were divided
into early CCRT (n=73) and late CCRT or sequential
radiotherapy (n=34) groups (Fig. 1b).

The baseline characteristics of the 73 patients treated
with early CCRT are shown in Table 1. Of them, 11
(15%) had concomitant ILAs. The ILAs accounted for
5% of the area of a lung zone in seven (64%) cases and
10% of the area of a lung zone in the remaining four
cases (36%) (typical CT images of ILAs are shown in
Additional file 1: Fig. S1). There were no significant
differences in the characteristics of LS-SCLC patients
between the ILA and non-ILA groups (Additional file 2:
Table S1).

a
LS-SCLC
N =149
CRT Surgery Radiotherapy Chemotherapy
n=107 n=10 n=1 n=31
ILA (+) ILA (-) ILA (+) ILA (-)
n=25 n=282 n=28 =3
Contralateral hilar Contralateral hilar
LN (+) LN (-)
n=4 n=24
b
CRT
N=107
Early concurrent Late concurrent or
RT sequential RT
n=73 n=34
ILA (4) ILA (-)
n=11 n=062

Fig. 1 CONSORT diagrams of the study population. a CONSORT diagram of all the patients with LS-SCLC included in our study. b CONSORT
diagram of the patients with LS-SCLC treated with CRT in our study. LS-SCLC, limited-stage small-cell lung cancer; CRT, chemoradiotherapy; ILA,
interstitial lung abnormality; RT, radiotherapy; LN, lymph node
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Table 1 Baseline characteristics of 73 patients with LS-SCLC
treated with early CCRT

Variable Result
Age, median (range), years 66 (34-77)
>70/<70 years 19/54
Sex, male/female 55/18
ECOG-PS, 0/1/2 42/28/3
Clinical stage, I/1I/1II? 0/15/58
Brinkmann index, > 400/ < 400 71/2
Preexistence of ILAs, yes/no 11/62
V20, median (range), % 24 (13-36)
(n=72)
Number of patients receiving AHF 72
Number of patients receiving PCl 45
Chemotherapy regimen, CDDP/CBDCA 72/1

2 Clinical staging according to the 7th edition of the TNM classification of lung
cancer [9]. LS-SCLC, limited-stage small-cell lung cancer

CCRT, concurrent chemoradiotherapy; ECOG-PS, Eastern Cooperative Oncology
Group performance status; ILA, interstitial lung abnormality; V20, percentage of
normal lung receiving at least 20 Gy; AHF, accelerated hyperfractionation; PCl,
prophylactic cranial irradiation; CDDP, cisplatin; CBDCA, carboplatin

The median follow-up duration for the censored cases
was 60.4 months (range, 12.4-120.6 months). One
patient with ILAs treated with early CCRT could not
be administered the prescribed dose to cure because of
RRP development.

Prognosis

The median PFS at the first-line treatment for all the
patients with LS-SCLC treated with early CCRT was
16.8 months (Fig. 2a). There were no significant differ-
ences between the categorical variables shown in Table 2,
in which the preexistence of ILAs was included (median
PFES, 17.2 vs. 7.3 months, P=0.2579; Fig. 2b).

For all the patients treated with early CCRT, the 2-
and 5-year survival rates at the first-line treatment were
52% and 48%, respectively, and the median OS was
52.0 months (Fig. 3a). Table 3 summarizes the results of
the univariate and multivariate analyses of OS for these
patients. In the univariate analysis, OS was poorer for
the patients with pre-existing ILAs than for those with-
out ILAs (median OS, 18.9 vs. 67.9 months, P=0.0338;
Fig. 3b). The multivariate analysis showed that pre-
existing ILAs were a significant independent negative
prognostic factor, with a hazard ratio (HR) of 2.51 (95%
confidence interval [CI], 1.02-5.62; P=0.0460). The 2-
and 5-year survival rates for the patients with ILAs were
35% and 27%, respectively, whereas those for the patients
without ILAs were 78% and 52%, respectively. None of
the patients died from RRP.
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Fig. 2 PFS curves of our study population. a PFS curve for the 73
patients with LS-SCLC treated with early CCRT. b PFS curves for
these patients with ILAs (n=11) and without ILAs (n =62). PFS,
progression-free survival; HR, hazard ratio; Cl, confidence interval

Incidence of RRP

Of the 73 patients with LS-SCLC treated with early
CCRT, 13 (18%; 95% CI, 11-28%) suffered RRP of grade
2 or worse (grade 2, n=10; grade 3, n=3) and required
steroid treatment within 1 year after the final irradia-
tion. None of the patients had RRP higher than grade

Table 2 Univariate analysis of PFS in 73 patients with LS-SCLC
treated with early CCRT

Variable Univariate analysis

Relative risk 95% Cl Pvalue
Sex, male 1.37 0.69-3.02 0.3983
Age,> 70 years 0.80 0.39-1.53 0.5190
ECOG-PS=0 0.81 0.45-148 04867
Clinical stage Ill 1.22 0.61-2.69 0.5967
Pre-existing ILAs 1.55 0.67-3.16 0.2579

PFS, progression-free survival; LS-SCLC, limited-stage small-cell lung cancer;
CCRT, concurrent chemoradiotherapy; Cl, confidence interval; ECOG-PS,
Eastern Cooperative Oncology Group performance status; ILA, interstitial lung
abnormality
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Fig. 3 OS curves of our study population. a OS curve for 73 patients
with LS-SCLC treated with early CCRT. b OS curves for these patients
with ILAs (n=11) and without ILAs (n =62). CRT, chemoradiotherapy;
ILA, interstitial lung abnormality; OS, overall survival; HR, hazard ratio;
Cl, confidence interval

3. Table 4 summarizes the univariate and multivariate
analyses for the incidence of RRP. In the univariate analy-
ses, the patients with pre-existing ILAs showed a higher
incidence rate of RRP compared with those without
ILAs (64% vs. 10%, P<0.001). The multivariate analysis
showed that pre-existing ILAs were significantly associ-
ated with the incidence of RRP (HR, 27.7; 95% CI, 3.73—
105; P<0.001). Among the 11 patients with ILAs, 5 (45%)
experienced grade 2 RRP, and 2 (18%) experienced grade
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3 RRP. In contrast, of the 62 patients without ILAs, only
5 (8%) and 1 (2%) experienced RRP of grades 2 and 3,
respectively.

We analyzed the relationship between the incidence
of RRP and the lung volume that was planned to receive
at least 20 Gy (V20) of radiation therapy (Additional
file 3: Fig. S2a). There was no difference in the lung V20
between the presence or absence of RRP (P=0.2097).
Additionally, according to the QUANTEC criteria, we
analyzed the relationship of the existence of ILAs with
lung V20 planned before radiation therapy (Additional
file 3: Fig. S2b) and with mean lung dose (MLD) planned
before radiation therapy (Additional file 3: Fig. S2c) due
to radiation dose constraints. As shown in Additional
file 3: Fig. S2b and S2c, RRP occurred even in patients
with ILAs who received lower-dose radiation therapy
with respect to the lung V20 or MLD.

In some of the patients who experienced RRP, the
standard chemotherapy regimens recommended by the
2020 Japanese Lung Cancer Society Guidelines [15], such
as amrubicin or weekly cisplatin plus etoposide plus iri-
notecan, were not chosen in an effort to avoid chemo-
therapy-induced pneumonitis.

Impact of radiation therapy

We explored the impact of adding radiation therapy to
chemotherapy for patients with LS-SCLC and ILAs. A
total of 56 patients diagnosed with LS-SCLC and ILAs
underwent first-line treatment of whom 25 received CRT,
including early or late concurrent or sequential radia-
tion therapy. All 24 patients without contralateral hilar
lymph node (N3) involvement received chemotherapy
alone (Fig. 1a). The characteristics of these patients are
summarized in Table 5. There were no statistically signifi-
cant differences in age, sex, Eastern Cooperative Oncol-
ogy Group performance status, clinical stage, or smoking
status between these two groups. However, compared
with the patients treated with chemotherapy alone as the
first-line treatment, the ILAs of those treated with CRT

Table 3 Univariate and multivariate analyses of OS in 73 patients with LS-SCLC treated with early CCRT

Variable Univariate analysis Multivariate analysis

Relative risk 95% Cl Pvalue Relative risk 95% Cl Pvalue
Sex, male 1.77 0.79-4.71 0.1933 - -
Age > 70 years 2.28 1.18-4.20 0.8471 0.88 0.39-1.84 0.7511
ECOG-PS=0 0.86 0.45-1.67 0.6398 0.83 042-1.64 0.5840
Clinical stage lll 0.95 0.45-2.23 0.8988 0.74 0.32-1.85 0.5002
Pre-existing ILAs 229 0.97-4.78 0.0338 2.51 1.02-5.62 0.0460

OS, overall survival; LS-SCLC, limited-stage small-cell lung cancer; CCRT, concurrent chemoradiotherapy; Cl, confidence interval; ECOG-PS, Eastern Cooperative

Oncology Group performance status; ILA, interstitial lung abnormality
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Table 4 Univariate and multivariate analyses of RRP in 73 patients with LS-SCLC treated with early CCRT
Variable Univariate analysis Multivariate analysis

HR 95% Cl Pvalue HR 95% ClI Pvalue
Sex male 4.74 0.83-89.7 0.0850 529 0.68-123 0.1221
Age > 70 years 1.33 0.32-4.77 0.6717 - - -
ECOG-PS=0 122 0.36-4.46 0.7464 - - -
V20> 25% 2.03 0.61-7.42 0.2526 3.64 0.82-20.9 0.0900
Pre-existing ILAs 16.3 3.88-80.3 0.0001 27.7 3.73-105 0.0002

RRP, radiation-related pneumonitis; LS-SCLC, limited-stage small-cell lung cancer; CCRT, concurrent chemoradiotherapy; HR, hazard ratio; Cl, confidence interval;
ECOG-PS, Eastern Cooperative Oncology Group performance status; V20, percentage of normal lung receiving at least 20 Gy; ILA, interstitial lung abnormality;

Table 5 Baseline characteristics of patients with LS-SCLC and ILA in this study

Variable First-line treatment
Chemoradiotherapy Chemotherapy Pvalue
(ﬂ = 25) (ﬂ = 24)
Age,>70/<70 years 16/9 18/6 0.5380
Sex, male/female 21/4 20/4 1.0000
ECOG-PS, 0/1/2 (0 vs. 1 or 2) 15/10/0 10/11/3 0.2578
Clinical stage®, I/I/11l (I vs. 11/111) 1/1/23 1/5/18 1.0000
Brinkmann index, > 400/ < 400 24/1 23/1 1.0000
Proportion of ILA area of any lung zone, 5%/10%/15-30%/30-50% 13/11/1/0 9/7/7/1 0.0106
(59%/10% vs. 15-30%/30-50%)
V20, median (range), % 22 (10-32)

2 Clinical staging was according to the 7th edition of the TNM classification of lung cancer [9]. LS-SCLC, limited-stage small-cell lung cancer

ECOG-PS, Eastern Cooperative Oncology Group performance status; ILA, interstitial lung abnormality; V20, percentage of normal lung receiving at least 20 Gy

tended to cover a lower proportion of the area of any
lung zone (P=0.0106).

The median OS at the first-line treatment was
17.5 months for the patients treated with CRT and
14.4 months for those treated with chemotherapy alone
(Fig. 4). The 2-year and 5-year survival rates for the
patients treated with CRT were 36% and 26%, respec-
tively, and 8% and 0%, respectively, for those treated with
chemotherapy alone.

Discussion

Our study results showed that pre-existing radiological
ILAs were a risk factor for RRP in patients with LS-SCLC.
Furthermore, the patients with LS-SCLC who had ILAs
and were treated with early CCRT had a poorer prog-
nosis than those without ILAs. However, some patients
with LS-SCLC and ILAs treated with CRT achieved long-
term survival.

We retrospectively reviewed the records of 73 patients
with LS-SCLC treated with early CCRT, of which 11
(15%) had concomitant ILAs. Pre-existing ILAs were sig-
nificantly associated with the incidence of RRP, regard-
less of lung V20 or MLD. This suggests that the diagnosis

of ILAs could be a predictive factor for RRP in patients
with LS-SCLC treated with CCRT, although severe RRP
(grade 4 or more) was not observed. The frequency of
RRP was similar to that in our previous study of patients
with NSCLC and ILA treated with CRT [9]. ILAs may be
of similar importance as ILD in predicting RRP because
a portion of ILAs were reported to progress to ILD
[16]. Although previous studies reported the unfavora-
ble impact of ILAs on RP in patients with lung cancer
receiving thoracic radiotherapy, their study cohorts were
heterogeneous populations with regard to tumor stage,
total radiation dose, chemotherapy regimen, and tim-
ing of radiotherapy [17, 18]. In contrast, in our study,
most patients received a treatment of etoposide and
cisplatin plus concurrent accelerated hyperfractionated
thoracic radiotherapy, which is the standard treatment
recommended by the 2020 Japanese Lung Cancer Society
Guidelines [15]. Few studies have focused on the risk of
RRP for patients with LS-SCLC treated with radiother-
apy. Therefore, our study findings are crucial to under-
standing the risk of RRP before patients with LS-SCLC
and ILA receive CRT.
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Fig. 4 OS curve for patients with LS-SCLC and ILAs. a OS curve for 25
patients with LS-SCLC and ILAs treated with CRT. b OS curve for 24
patients with LS-SCLC and ILAs treated with chemotherapy alone. OS,
overall survival

We analyzed the prognosis of the patients with LS-
SCLC treated with early CCRT. There was no difference
in PFS between the patients with ILAs and those without
ILAs. On the other hand, pre-existing ILAs were a sig-
nificant independent negative prognostic factor for OS.
There was no difference between the patients with and
without ILAs in the rate of second-line chemotherapy
given at the time of SCLC relapse. However, because of
RRP, fewer patients with ILAs were able to receive the
regimen recommended by the 2020 Japanese Lung Can-
cer Society Guidelines. It has also been reported that
patients with ILAs without cancer have a poor prognosis
[8, 16]. Therefore, other than SCLC, increased all-cause
mortality can be due to ILAs in this population.

This study included a total of 149 patients diagnosed
with LS-SCLC who underwent first-line treatment, of
whom 56 (38%) had concomitant ILAs. Concomitant
ILAs have been observed in approximately 10—20% of the
patients included in trials concerning chronic obstruc-
tive pulmonary disease (the COPD Gene study [5, 19],
ECLIPSE Study [20], and AGES-Reykjavik Study [21]), a
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study of screening for lung cancer using low-dose helical
CT scans (the National Lung Screening Trial [6, 22]), and
a study to identify common factors or characteristics that
contribute to cardiovascular disease (Framingham Heart
Study) [8, 16, 23]. The proportion of patients with con-
comitant ILAs in our study was substantially greater than
in those previous studies. This may be because of the
strong association between SCLC and a history of heavy
cigarette smoking, which was also associated with ILA
development [19].

Finally, we explored the impact of adding radiation
therapy to chemotherapy for patients with LS-SCLC and
ILAs. The OS was similar between the two therapies, but
the 2- and 5-year survival rates were considerably higher
for the patients treated with CRT. This suggests that
although there is a selection bias and risk of RRP for the
patients with SCLC and ILAs treated with CRT, radia-
tion therapy is probably necessary to achieve long-term
survival.

The limitations of this study should be considered.
First, the patients with LS-SCLC treated with early CCRT
had milder ILAs that covered a lower proportion of the
area of any lung zone compared with those treated with
chemotherapy alone. Second, this was a retrospective
study conducted at a single center that consisted of a
Japanese-only population, and the generalizability of our
findings to non-Japanese populations is unknown.

Conclusion

A substantial proportion of patients with LS-SCLC had
concomitant ILAs, which were a predictive factor for RRP
in patients with LS-SCLC treated with CCRT. Therefore,
clinicians should inform patients with LS-SCLC and ILAs
that CCRT has both the possibility of long-term survival
and risk of RRP. The future identification of patients with
LS-SCLC and ILAs treated with CRT who are at high risk
for RRP is essential, and a multicenter analysis of big data
is warranted. This would allow many patients with LS-
SCLC and ILA to safely receive CRT and achieve long-
term survival.
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ILA: Interstitial lung abnormality; LS-SCLC: Limited-stage small-cell lung
cancer; CCRT: Concurrent chemoradiotherapy; ILD: Interstitial lung disease;
RP: Radiation pneumonitis; CT: Computed tomography; NSCLC: Non-small-
cell lung cancer; SCLC: Small-cell lung cancer; TNM: Tumor, nodes, metastasis;
CRT: Chemoradiation therapy; GTV: Gross tumor volume; CTV: Clinical target
volume; RRP: Radiation-related pneumonitis; PFS: Progression-free survival;
OS: Overall survival; HR: Hazard ratio; Cl: Confidence interval; MLD: Mean lung
dose.
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Additional file T: Fig. ST. Typical computed tomography images of inter-
stitial lung abnormalities (ILAs). (a) ILAs accounting for 5% of the area of a
lung zone; (b) ILAs accounting for 10% of the area of a lung zone.

Additional file 2: Table S1. Comparison of baseline characteristics of
patients with LS-SCLC between the ILA and non-ILA groups. °Clinical
staging was done according to the 7th edition of the TNM classification
of lung cancer [9]. LS-SCLC, limited-stage small-cell lung cancer; ILA,
interstitial lung abnormality; ECOG-PS, Eastern Cooperative Oncology
Group performance status; V20, percentage of normal lung receiving at
least 20 Gy.

Additional file 3: Fig. S2. Relationship between the incidence of RRP
and V20. (a) Analysis of the association between the incidence of RRP and
the lung V20 planned before radiation therapy (with RRP, n = 13; without
RRP, n=59). (b) Analysis of the association between the existence of ILA
and lung V20 planned before radiation therapy (with ILA, n=11; without
ILA, n=61). (c) Analysis of the association between the existence of ILA
and MLD planned before radiation therapy (with ILA, n=11; without ILA,
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*Patient where radiation therapy was stopped at 19.5 Gy due to RRP. X
Patients who developed RRP
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