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abstract

PURPOSE This real-life cohort of patients describes the treatment patterns and compares the overall survival (OS)
and hazard risk of utilization of multiple therapies.

MATERIALS AND METHODS Electronic medical registries of patients with stage III non–small-cell lung cancer
(NSCLC) regularly attended in 72 hospitals were included. Univariate and multivariate analyses were conducted
to evaluate the primary patients’ characteristics leading to better OS and cancer-specific survival.

RESULTS A total of 3,363 patients with stage III NSCLC followed over 19 years were included in this study. The
median age was 66.00 (58.00-72.00) years, 65% male, and 41.2% with squamous cell carcinoma followed by
adenocarcinoma (34.6%) and undifferentiated carcinoma (13.1%) in clinical stage T3 (50.3%), T2 (29.3%), and
T4 (12.3%). Themedian survival (inmonths) was 18.4 (95%CI, 16.9 to 19.5) in patients submitted to radiotherapy
plus chemotherapy, 11.2 (95% CI, 10.5 to 12.1) to chemotherapy, 31.5 (95% CI, 25.9 to 37.7) to surgery plus
chemotherapy, and 33.8 (95% CI, 28.3 to 47.8) to chemotherapy plus radiotherapy plus surgery. The median
cancer-specific survival (in months) was 19.3 (95% CI, 17.9 to 20.9) in patients submitted to radiotherapy plus
chemotherapy, 12.1 (95% CI, 11.1 to 12.9) to chemotherapy, 36.9 (95% CI, 29.6 to 43.2) to surgery plus
chemotherapy, and 41.3 (95% CI, 32.1 to 61.3) to chemotherapy plus radiotherapy plus surgery. The patients
treated with multiple chemotherapy plus radiotherapy followed by surgery had significantly better OS and lower
mortality rates than those treated with other treatments (adjusted hazard ratio, 0.55; 95% CI, 0.45 to 0.66; P ,
.001). At the end of the study, 11.2% and 10.7% of the patients were living with and without cancer, respectively.

CONCLUSION Our real-life 19-year cohort study has shown that only 30.3% of the total patients with stage III
NSCLC have been submitted to standard chemotherapy and radiotherapy treatment. This may show a sub-
stantial difference between the recruited clinical trials’ patients and the real-life patients’ characteristics in daily
routine treatment.
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INTRODUCTION

Lung cancer is currently the first-ranking cause of
cancer-related deaths globally, accounting for 17% and
9% of all cancers in men and women, respectively,1-5

accounting for more than 1.8 million deaths in 2020
(18.0% of the total).

The age-standardized incidence rate of lung cancer is
22.4 (31.5 in males and 14.6 in females) per 100,000
people, and the age-standardized mortality rate is 18.0
(22.4 in men and 11.2 in women) per 100,000
persons.4-15

More than 85% of newly diagnosed lung cancer are
non–small-cell lung cancer (NSCLC), and nearly 30%
of patients are in stage III on admission. Locally ad-
vanced stage III NSCLC is the most advanced stage for
which cure can still be achieved.16

Patients who receive combined chemotherapy plus
radiotherapy treatment had a median progression-free
survival of approximately 8 months, whereas the 5-
year overall survival (OS) with this modality is 15%.17,18

In the immunotherapy setting, the median progression-
free survival increases to 16.8 months (95% CI, 13.0 to
18.1), whereas themedian OS and the estimated 4-year
OS rates are 47.5 months and 49.6%, respectively.18-20

Stage IIIA NSCLC is a complex disease that includes a
resectable small-volume local tumor with metastatic
spread to regional lymph nodes to nonoperable large-
sized tumors with nodal or pleural involvements.21,22

Most patients are diagnosed when they already have
a stage III disease, which is often unresectable.23

Two standard treatment options are offered for pa-
tients with stage IIIA–N2 disease: definitive-concurrent
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chemoradiotherapy to patients who are not suitable for
surgery or chemotherapy plus surgery.24,25 However, most
resected patients had disease recurrence after the
treatment.19,22,26 A lack of a consensus definition of re-
sectability of N2 disease adds to the complexity of the
decision-making process.22 However, extended follow-up
with real-world data about treatment patterns and clinical
outcomes for stage III lung cancer is limited to date. Pa-
tients with stage IIIA lung cancer are highly distinct from
those included in clinical trials, resulting in limited use of
the evidence presented in these studies. In general, pa-
tients with stage III lung cancer are elderly and have
multicomorbidity, leading to discrepancies in selecting
eligible patients to follow the guideline-based treatment and
the curative-intent treatment.23,27-30

This study aimed to describe the patterns of treatment and
primary clinical patients’ characteristics in a real-life 19-
year large cohort of patients with stage IIIA lung cancer and
leading cancer and all-cause death risk factors to OS in
these patients.

MATERIALS AND METHODS

Patients, Clinical Stages, and Cancer Registry

A hospital-based retrospective cohort study including 3,
363 patients diagnosed with stage IIIA lung carcinoma
(International Classification of Diseases for Oncology 3rd
edition 8140/3-TNM-5th, 6th, and 7th edition) between
January 2000 and December 2015 and followed-up until
December 31, 2019, was conducted. We included the
patients with lung cancer stage IIIA, older than 18 years,
with confirmed histologic lung cancer. The patients who
had undergone treatment for other neoplasms and those
with small-cell lung cancer were excluded.

The variables analyzed were sex, age at diagnosis, patients’
region (same state of the Cancer Hospital or not same state
of the Cancer Hospital), and clinical stage at diagnosis.
The histologic cancer type included adenocarcinoma,
squamous cell carcinoma, large-cell lung carcinoma,
NSCLC (it was not possible to identify histologic subtype after

immunohistochemical analysis), undifferentiated carci-
noma, and others. Nodal status was confirmed by thorax
computed tomography (CT), positron emission tomography-
CT, or invasive stage of the mediastinum with mediastino-
scopy. This study was conducted on the basis of the six
proposed treatment groups of the stage IIIA resectable lung
cancer found in our databank as follows: chemotherapy only,
surgery plus chemotherapy, radiotherapy plus chemother-
apy, radiotherapy plus chemotherapy plus surgery, palliative
care, and other treatment, which includes surgery only or
radiotherapy only or surgery plus radiotherapy. The OS was
obtained by the difference between the date of vital status
(death or alive) and the treatment date.

Ethical Statement

The local research ethics committee previously approved
this study, registered under protocol 49258615.4, and
informed consent was not required.

Statistical Analysis

Descriptive analysis using central tendency, absolute and
relative frequencies, and dispersion measures was per-
formed. OS and cancer-specific survival (CSS) curves were
constructed using the Kaplan-Meier method. The log-rank
test was used to assess differences between curves, fol-
lowed by multiple pairwise comparisons using the Sidák
multiple-comparison method.31,32 Univariate Cox regres-
sion analysis was used to assess the association between
clinical and demographics characteristics and the survival
end points. Variables with P, .20 in the univariate analysis
were included in the Cox regression analysis with the
backward eliminationmethod (P, .05 to stay). Unadjusted
and adjusted hazard ratios (HRs) and their 95% CI were
reported.

RESULTS

Patients’, Clinical Stages, and Treatment Characteristics

The median age was 66 years (95%CI, 58 to 72). A total of
32.8% of patients were up to 61 years of age, 65.3% were
male, and 92.1% of patients were referred from the same
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region (same state). Most patients were diagnosed with
squamous cell carcinoma (41.2%) in clinical stages T3
(50.3%), T2 (29.34%), T4 (12.3%), and T1 (8.0%). The
most prevalent treatment was radiotherapy plus chemo-
therapy (30.3%), followed by chemotherapy (23.7%),
surgery plus chemotherapy (8.9%), and surgery plus ra-
diotherapy plus chemotherapy (6.6%). The loss of follow-
up in 19 years was about 6.5% (218 patients; Table 1).

CSS by Patients’ Treatment

The cumulative 5-year CSS rate, considering only deaths by
cancer, was 11.1% (95% CI, 8.5 to 14.1) in chemotherapy
only, 35.8% (95% CI, 29.1 to 42.6) in surgery plus che-
motherapy treatment, 12.8% (95% CI, 10.1 to 15.8) in
radiotherapy plus chemotherapy treatment, 42.6% (95%
CI, 34.4 to 50.6) in the chemotherapy plus radiotherapy
plus surgery treatment, 3.9% (95% CI, 1.7 to 7.5) in the
patients in palliative care, and 22.0% (95% CI, 18.1 to
26.2) in those submitted to other treatments (surgery only
or radiotherapy only or surgery plus radiotherapy; P ,
.0001; Table 2).

The median survival time in patients grouped by treatment
type (in months) was 12.1 (95% CI, 11.1 to 12.9) to
chemotherapy, 36.9 (95% CI, 29.6 to 43.2) to surgery plus
chemotherapy, 19.3 (95% CI, 17.9 to 20.9) to radiotherapy
plus chemotherapy, 41.3 (95% CI, 32.1 to 61.3) to che-
motherapy plus radiotherapy plus surgery, 2.7 (95% CI, 2.3
to 3.5) in patients with palliative care and, 16.3 (95% CI,
13.7 to 19.8) in patients submitted to other treatments
(surgery only or radiotherapy only or surgery plus radio-
therapy; Table 2).

OS by Patients’ Treatment: All-Cause Deaths

Grouped by cancer treatment, the 5-year cumulative OS
rate, considering all-cause deaths was 8.2% (95% CI, 6.1
to 10.6) in chemotherapy only, 29.0% (95% CI, 22.9 to
35.3) in surgery plus chemotherapy treatment, 9.2% (95%
CI, 7.0 to 11.7) in radiotherapy plus chemotherapy treat-
ment, 37.9% (95% CI, 30.3 to 45.5) in the chemotherapy
plus radiotherapy plus surgery treatment, 2.1% (95% CI,
0.8 to 4.4) in the patients with palliative care, and 14.7%
(95% CI, 11.8 to 17.9) in the patients with other treatments
(P , .0001).

The median survival time (in months) in patients grouped
by treatment was 11.2 (95% CI, 10.5 to 12.1) in chemo-
therapy, 31.5 (95% CI, 25.9 to 37.7) in surgery plus
chemotherapy, 18.4 (95% CI, 16.9 to 19.5) in radiotherapy
plus chemotherapy, 33.8 (95% CI, 28.3 to 47.8) in the
chemotherapy plus radiotherapy plus surgery, 2.5 (95% CI,
2.1 to 2.8) in patients with palliative care, and 13.4 (95%
CI, 11.3 to 15.1) in patients treated with other treatment
(Table 3).

Univariate Analysis: CSS

Considering only the death by cancer, the risk of death in
the univariate analysis was decreased in the female

TABLE 1. Number and Percentage of Patients With Stage IIIA Lung Cancer (N = 3,
363)
Variable All Data (N = 3,363)

Age

Years (median Q1-Q3) 66.00 (58.00-72.00)

T1: , 61, No. (%) 1,102 (32.8)

T2: 61 to , 70, No. (%) 1,102 (32.8)

T3: ≥ 70, No. (%) 1,159 (34.5)

Sex, No. (%)

Male 2,195 (65.3)

Female 1,168 (34.7)

Patients’ region, No. (%)

Sao Paulo (same region of cancer hospital) 3,099 (92.1)

Other (not same region of cancer hospital) 264 (7.9)

Cancer histologic type, No. (%)

Adenocarcinoma 1,164 (34.6)

Large-cell lung carcinoma 113 (3.4)

NSCLC 184 (5.5)

Squamous cell carcinoma 1,386 (41.2)

Undifferentiated carcinoma 442 (13.1)

Other 74 (2.2)

Clinical stage, No. (%)

T1 272 (8.0)

T2 987 (29.34)

T3 1,692 (50.3)

T4 412 (12.3)

N0 320 (9.5)

N1 779 (23.2)

N2 2,264 (67.3)

M0 3,363 (100.0)

M1 —

Treatment, No. (%)

Chemotherapy 797 (23.7)

Surgery plus chemotherapy 301 (8.9)

Radiotherapy plus chemotherapy 1,021 (30.3)

Surgery plus radiotherapy plus chemotherapy 222 (6.6)

Other (surgery only or radiotherapy only or surgery plus
radiotherapy)

706 (21.0)

No treatment (best supportive care) 316 (9.4)

Life status at the end point, No. (%)

Live with cancer 375 (11.2)

Live without cancer 361 (10.7)

Death by cancer 2,288 (68.0)

Death by other cases 339 (10.1)

Loss of follow-up, No. (%)

No 3,145 (93.5)

Yes 218 (6.5)

Abbreviation: NSCLC, non–small-cell lung cancer; Q1-Q3, quartile 1, quartile 2,
and quartile 3.

Abrão et al

1574 © 2021 by American Society of Clinical Oncology



TABLE 2. Analysis of CSC by Cancer Treatment in Patients Diagnosed With Stage III Lung Cancer
Treatment Event/Total Median Survival Time, Months (95% CI)a HR (95% CI)b Survival Estimates (95% CI)a P

Chemotherapy 601/797 12.1 (11.1 to 12.9) 1.45 (1.30 to 1.61) 1 Year: 50.4 (46.7 to 54.0)
2 Years: 24.8 (21.5 to 28.2)
3 Years: 15.6 (12.8 to 18.8)
4 Years: 13.2 (10.5 to 16.2)
5 Years: 11.1 (8.5 to 14.1)
6 Years: 10.0 (7.4 to 13.0)
7 Years: 8.4 (5.9 to 11.4)
8 Years: 7.4 (4.9 to 10.4)
9 Years: 6.9 (4.5 to 9.9)
10 Years: 6.9 (4.5 to 9.9)
15 Years: 1.5 (0.2 to 6.2)
19 Years: NE (NE to NE)

, .0001c

Surgery plus chemotherapy 159/301 36.9 (29.6 to 43.2) 0.55 (0.46 to 0.65) 1 year: 80.6 (75.5 to 84.7)
2 years: 61.5 (55.4 to 67.1)
3 years: 50.9 (44.5 to 56.9)
4 years: 40.5 (33.9 to 47.0)
5 years: 35.8 (29.1 to 42.6)
6 years: 34.0 (27.1 to 40.9)
7 years: 32.7 (25.7 to 39.8)
8 years: 31.2 (24.1 to 38.6)
9 years: 31.2 (24.1 to 38.6)
10 years: 31.2 (24.1 to 38.6)
15 years: 25.2 (16.3 to 35.1)
19 years: NE (NE to NE)

Radiotherapy plus chemotherapy 719/1,021 19.3 (17.9 to 20.9) Reference 1 year: 70.0 (67.0 to 72.8)
2 years: 40.9 (37.6 to 44.1)
3 years: 24.1 (21.1 to 27.3)
4 years: 17.1 (14.3 to 20.1)
5 years: 12.8 (10.1 to 15.8)
6 years: 11.0 (8.3 to 14.0)
7 years: 8.7 (6.1 to 11.9)
8 years: 8.7 (6.1 to 11.9)
9 years: 8.0 (5.3 to 11.3)
10 years: 7.0 (4.2 to 10.6)
15 years: NE (NE to NE)
19 years: NE (NE to NE)

(Continued on following page)
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TABLE 2. Analysis of CSC by Cancer Treatment in Patients Diagnosed With Stage III Lung Cancer (Continued)
Treatment Event/Total Median Survival Time, Months (95% CI)a HR (95% CI)b Survival Estimates (95% CI)a P

Chemotherapy plus radiotherapy plus surgery 109/222 41.3 (32.1 to 61.3) 0.49 (0.40 to 0.60) 1 year: 87.4 (82.2 to 91.2)
2 years: 67.5 (60.4 to 73.5)
3 years: 53.6 (45.9 to 60.7)
4 years: 47.8 (39.9 to 55.4)
5 years: 42.6 (34.4 to 50.6)
6 years: 36.9 (28.2 to 45.6)
7 years: 35.2 (26.3 to 44.2)
8 years: 31.2 (22.0 to 40.8)
9 years: 31.2 (22.0 to 40.8)
10 years: 28.3 (18.7 to 38.7)
15 years: 10.1 (1.2 to 30.5)
19 years: NE (NE to NE)

No treatment (best supportive care) 252/316 2.7 (2.3 to 3.5) 4.21 (3.64 to 4.87) 1 year: 16.6 (12.2 to 21.5)
2 years: 8.7 (5.4 to 13.0)
3 years: 4.6 (2.3 to 8.3)
4 years: 3.9 (1.7 to 7.5)
5 years: 3.9 (1.7 to 7.5)
6 years: 3.9 (1.7 to 7.5)
7 years: 3.9 (1.7 to 7.5)
8 years: 3.9 (1.7 to 7.5)
9 years: 3.9 (1.7 to 7.5)
10 years: 3.9 (1.7 to 7.5)
15 years: NE (NE to NE)
19 years: NE (NE to NE)

Other (surgery only or radiotherapy only or surgery plus radiotherapy) 448/706 16.3 (13.7 to 19.8) 1.01 (0.90 to 1.14) 1 year: 57.1 (53.2 to 60.9)
2 years: 40.9 (36.8 to 44.9)
3 years: 32.8 (28.8 to 36.9)
4 years: 25.8 (21.9 to 30.0)
5 years: 22.0 (18.1 to 26.2)
6 years: 20.4 (16.5 to 24.6)
7 years: 19.0 (15.1 to 23.2)
8 years: 16.5 (12.6 to 20.8)
9 years: 16.5 (12.6 to 20.8)
10 years: 16.5 (12.6 to 20.8)
15 years: 9.7 (5.1 to 16.0)
19 years: 9.7 (5.1 to 16.0)

NOTE. CSS (N = 3,363).
Abbreviations: CSS, cancer-specific survival; HR, hazard ratio; NE, not evaluable.
aKaplan-Meier method.
bCox model.
cLog-rank test.
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TABLE 3. Analysis of OS by Cancer Treatment in Patients Diagnosed With Stage III Lung Cancer
Treatment Event/Total Median Survival Time, Months (95% CI)a HR (95% CI)b Survival Estimates (95% CI)a P

Chemotherapy 672/797 11.2 (10.5 to 12.1) 1.45 (1.31 to 1.61) 1 year: 46.6 (43.0 to 50.1)
2 years: 21.7 (18.7 to 24.8)
3 years: 12.6 (10.2 to 15.3)
4 years: 10.4 (8.2 to 13.0)
5 years: 8.2 (6.1 to 10.6)
6 years: 7.1 (5.1 to 9.5)
7 years: 5.5 (3.7 to 7.8)
8 years: 4.8 (3.1 to 7.1)
9 years: 4.5 (2.8 to 6.7)
10 years: 4.5 (2.8 to 6.7)
15 years: 0.9 (0.1 to 3.8)
19 years: NE (NE to NE)

, .0001c

Surgery plus chemotherapy 183/301 31.5 (25.9 to 37.7) 0.56 (0.48 to 0.66) 1 year: 80.0 (74.9 to 84.2)
2 years: 59.0 (52.9 to 64.6)
3 years: 47.6 (41.4 to 53.6)
4 years: 34.8 (28.6 to 41.0)
5 years: 29.0 (22.9 to 35.3)
6 years: 26.7 (20.7 to 33.1)
7 years: 24.8 (18.7 to 31.3)
8 years: 23.7 (17.6 to 30.4)
9 years: 23.7 (17.6 to 30.4)
10 years: 21.9 (15.5 to 29.1)
15 years: 17.7 (10.8 to 25.9)
19 years: NE (NE to NE)

Radiotherapy plus chemotherapy 798/1021 18.4 (16.9 to 19.5) Reference 1 year: 68.0 (65.0 to 70.8)
2 Years: 37.8 (34.6 to 40.9)
3 Years: 21.1 (18.4 to 24.0)
4 Years: 14.2 (11.8 to 16.9)
5 Years: 9.2 (7.0 to 11.7)
6 Years: 7.5 (5.4 to 9.9)
7 Years: 5.6 (3.8 to 8.0)
8 Years: 5.3 (3.5 to 7.6)
9 Years: 4.4 (2.7 to 6.8)
10 Years: 3.3 (1.7 to 5.8)

Chemotherapy plus radiotherapy plus surgery 128/222 33.8 (28.3 to 47.8) 0.51 (0.42 to 0.61) 1 year: 85.7 (80.2 to 89.7)
2 years: 62.8 (55.7 to 69.1)
3 years: 48.4 (41.0 to 55.4)
4 years: 42.6 (35.1 to 49.9)
5 years: 37.9 (30.3 to 45.5)
6 years: 31.4 (23.4 to 39.7)
7 years: 30.0 (22.0 to 38.4)
8 years: 26.6 (18.4 to 35.4)
9 years: 26.6 (18.4 to 35.4)
10 years: 19.3 (11.0 to 29.4)
15 years: 6.9 (0.9 to 22.3)
19 years: 0.0 (NE to NE)

No treatment (best supportive care) 291/316 2.5 (2.1 to 2.8) 4.36 (3.81 to 5.00) 1 year: 12.6 (9.1 to 16.6)
2 years: 5.6 (3.3 to 8.7)
3 years: 3.0 (1.4 to 5.5)
4 years: 2.1 (0.8 to 4.4)
5 years: 2.1 (0.8 to 4.4)
6 years: 2.1 (0.8 to 4.4)
7 years: 2.1 (0.8 to 4.4)
8 years: 2.1 (0.8 to 4.4)
9 years: 2.1 (0.8 to 4.4)
10 years: 2.1 (0.8 to 4.4)
15 years: NE (NE to NE)
19 years: NE (NE to NE)

Other (surgery only or radiotherapy only or surgery plus radiotherapy) 555/706 13.4 (11.3 to 15.1) 1.11 (1.00 to 1.24) 1 year: 52.4 (48.6 to 56.1)
2 years: 33.2 (29.6 to 36.9)
3 years: 24.8 (21.4 to 28.3)
4 years: 18.0 (14.9 to 21.4)
5 years: 14.7 (11.8 to 17.9)
6 years: 12.6 (9.8 to 15.7)
7 years: 11.5 (8.8 to 14.6)
8 years: 9.6 (7.1 to 12.6)
9 years: 9.6 (7.1 to 12.6)
10 years: 9.2 (6.7 to 12.3)
15 years: 4.6 (2.3 to 8.0)
19 years: 3.7 (1.6 to 7.2)

NOTE. All-cause deaths (N = 3,363).
Abbreviations: HR, hazard ratio; NE, not evaluable; OS, overall survival.
aKaplan-Meier method.
bCox model.
cLog-rank test.
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patients, HR = 0.79 (95% CI, 0.72 to 0.86; P , 0,01), but
increased in patients age 61-70 years, HR = 1.20 (95% CI,
1.08-1.33; P , 0,01), and those age 70 years and older,
HR = 1.40 (95% CI, 1.26 to 1.54; P, 0,01). Patients from
other states had also decreased risk of cancer death,
HR = 0.74 (95% CI, 0.62 to 0.87; P , .001), similar to
those treated with surgery plus chemotherapy with or
without radiotherapy. All histologic types increase the risk of
death by cancer than adenocarcinoma (Table 4).

Multivariate Analysis: CSS

In the Cox multiple regression analysis, the independent
risk factors associated with CSS were sex, age, patients’
region, the treatment, and the histologic cancer type. The
female sex had a lower risk of death thanmale, adjusted HR
(adjHR) = 0.85 (95% CI, 0.78 to 0.93; P , .001), and
patients age 70 years or older and those age 61 to 70 years
were at increased risk of all-cause death, adjHR = 1.14
(95% CI, 1.03 to 1.27; P = .01) and adjHR = 1.13 (95% CI,
1.02 to 1.25; P = .025), respectively.

Patients from other states are at lower risk of death,
adjHR = 0.77 (95% CI, 0.65 to 0.92; P = .003), than those
from the same region of the oncologic hospital. The patients
who underwent surgery plus chemotherapy with or without
radiotherapy had decreased risk of all-cause death than

other treatments. All histologic types increase the risk of
death by cancer than adenocarcinoma (Table 5).

Univariate Analysis: OS and All-Cause Deaths

In the univariate analysis, the risk of all-cause death
was HR = 0.75 (95% CI, 0.70 to 0.82; P , .001), 1.26
(95% CI, 1.14 to 1.38; P , .001), 1.46 (95% CI, 1.33 to
1.60; P, .001), and 0.74 (95% CI, 0.63 to 0.87; P, .001)
respectively, related to female patients, patients age be-
tween 61 and 70 years, patients age older than 70 years,
and patients from other states (Table 6).

Multivariate Analysis: OS and All-Cause Deaths

In the Cox multiple regression analysis, the independent
risk factors related to all-cause deaths included sex, age,
patients’ region, the proposed treatment, and the histologic
cancer type. The female patients have a lower risk of death
than male patients, adjHR = 0.82 (95% CI, 0.76 to 0.89;
P , .001), and patients age 70 years or older were at
increased risk of all cause death from adjHR = 1.19
(95% CI, 1.08 to 1.31; P , .001).

Likewise, patients from other states are at a lower risk of
death, adjHR = 0.78 (95% CI, 0.66 to 0.92; P = .002), than
those from the same region of the oncologic hospital. The
patients who underwent surgery plus chemotherapy with or
without radiotherapy had decreased risk of all-cause death

TABLE 4. Univariate Analysis of Risk Factors Associated With CSS in Patients With Stage III Lung Cancer
Covariate Level No. HR (95% CI) P

Sex Female 1,168 0.79 (0.72 to 0.86) < .001

Male 2,195 — —

Tercile of age, years T2: 61 to , 70 1,102 1.20 (1.08 to 1.33) < .001

T3: ≥ 70 1,159 1.40 (1.26 to 1.54) < .001

T1: , 61 1,102 — —

Patients’ region Not same region 264 0.74 (0.62 to 0.87) < .001

Same region (Sao Paulo) 3,099 — —

Treatment Chemotherapy 797 1.45 (1.30 to 1.61) < .001

Surgery plus chemotherapy 301 0.55 (0.46 to 0.65) < .001

Surgery plus radiotherapy plus chemotherapy 222 0.49 (0.40 to 0.60) < .001

Best supportive care 316 4.21 (3.64 to 4.87) < .001

Other 706 1.01 (0.90 to 1.14) .814

Radiotherapy plus chemotherapy 1,021 — —

Histologic type Large-cell lung carcinoma 113 1.40 (1.11 to 1.77) .004

Non–small-cell carcinomaa 184 1.39 (1.16 to 1.68) < .001

Squamous cell carcinoma of the lung 1,386 1.36 (1.23 to 1.49) < .001

Undifferentiated carcinoma 442 1.38 (1.21 to 1.58) < .001

Other 74 0.62 (0.43 to 0.88) .008

Adenocarcinoma 1,164 — —

NOTE. CSS (N = 3,363). Only deaths that specify death’s underlying cause as the disease of interest (cancer) are considered; other possible causes of
death are censored.
Abbreviations: CSS, cancer-specific survival; HR, hazard ratio.
aWithout definition in immunohistochemical analysis.
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than other therapy. The patients with large-cell lung carci-
noma were those with an increased risk of all-cause death
compared with patients with adenocarcinoma, adjHR = 1.42
(95% CI, 1.14 to 1.76; P = .002; Table 7).

Figure 1 shows the cumulative OS rate between sex, his-
tologic type of lung cancer, patient’s treatment, and pa-
tients’ region regarding specific cancer death and all-cause
deaths.

DISCUSSION

This real-life observational study has provided additional
valuable evidence of the patients’ profile treated in refer-
ence cancer centers as well cancer and all causes of
mortality. To our knowledge, this is the first study that
followed a large real-life cohort of 3,363 patients diagnosed
with stage IIIA lung cancer for 19 years. Our results showed
that 9.4% of the patients had received the best supportive
care, and 54.1% were offered therapies not recommended
for stage IIIA lung cancer like chemotherapy, best sup-
portive care, or other treatment. Otherwise, one third of
patients were treated with chemotherapy plus radiotherapy,
as indicated in the recent guidelines. Additionally, 15.5% of
patients were treated with the standard treatment, as in-
dicated in the recent guidelines that include chemotherapy
plus surgery or chemotherapy plus surgery plus radio-
therapy. In line with the literature, these last had better OS

than those who had received the standard treatment
chemotherapy plus radiotherapy.16,17 The main factor as-
sociated with better survival was the inclusion of surgery in
the multimodal treatment. This finding may have been
associated with the patient’s selection mode, where those
with lesser tumor extension were selected to the surgical
group in the multimodal treatment. Also, when it is men-
tioned as a better prognosis in the surgery subgroup and
with the smaller tumors, we might have an omitted variable
bias, as although all tumors were IIIA stage, lymph nodes
were not accessed, and there was not a correlation between
T stage (or a tumor cutoff measure) and surgery in this
cohort. This finding must be evaluated carefully, mainly
because of the commonly existent possible selection bias in
retrospective studies.

Considering the territorial extension of our country and the
economic disparities between regions, the referral process
of cancer treatment leads patients from a distant region
where there are not specialized lung cancer hospitals to be
promptly referred to our hospital network. By contrast, the
patients who live nearest to our hospital network have some
other alternatives to the treatment, and have been referred
only with more advanced stages or symptoms. Olesen et al
have observed that the referral process from GP to cancer
hospitals may have been a possible cause of delays and the

TABLE 5. Multivariate Risk Factors Associated With CSS in Patients With Stage III Lung Cancer
Covariate Level HR (95% CI) P

Sex Female 0.85 (0.78 to 0.93) < .001

Male — —

Tercile of age, years T2: 61 to , 70 1.13 (1.02 to 1.25) .025

T3: ≥70 1.14 (1.03 to 1.27) .010

T1: , 61 — —

Patients’ region Not same region 0.77 (0.65 to 0.92) .003

Same region (Sao Paulo) — —

Treatment Chemotherapy 1.43 (1.28 to 1.60) < .001

Surgery plus chemotherapy 0.59 (0.50 to 0.71) < .001

Surgery plus radiotherapy plus chemotherapy 0.52 (0.43 to 0.64) < .001

Best supportive care 4.04 (3.49 to 4.69) < .001

Other 1.02 (0.90 to 1.15) .738

Radiotherapy plus chemotherapy — —

Histologic type Large-cell lung carcinoma 1.44 (1.14 to 1.82) .002

Non–small-cell lung carcinomaa 1.23 (1.01 to 1.48) .035

Squamous cell carcinoma of the lung 1.19 (1.08 to 1.31) < .001

Undifferentiated carcinoma 1.20 (1.04 to 1.37) .009

Other 0.76 (0.53 to 1.08) .130

Adenocarcinoma — —

CSS (N = 3,363).
Abbreviations: CSS, cancer-specific survival; HR, hazard ratio.
aWithout definition in immunohistochemical analysis.
bBackward selection with an alpha level of removal of 0.05 was used. No variables were removed from the model.
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worsening in clinical stages of lung cancer.33 Van der
Linden et al have also observed that most patients with less-
advanced clinical stages are those referred from other
hospitals for specialized treatment.13

In our study, chemotherapy plus radiotherapy was given to
30.3% of the patients. Similar data were found in a study
conducted by De Ruysscher et al,34 where 41% of patients
with nonresectable stage III lung cancer would be eligible
for concurrent chemotherapy plus radiotherapy on the
basis of age or comorbidity. Ouwens et al35 found that 39%
of patients with stage III lung cancer were treated with
chemotherapy plus radiotherapy. The loss of performance
status was probably the leading cause of 21% of patients
submitted to other treatment and 23.7% submitted to
chemotherapy only.

In real-life oncologic treatment, the multidisciplinary medical
staffs’ perception of the patient’s performance status has
been a factor taken into consideration in the choice of
treatment to be given. Different from clinical trials, in general,
PS0/1 are accepted, but these patients are not selected; the
prescriber should carefully look at all inclusion criteria of the
approval-treatment study so that we can drop the disparities
between the clinical benefit of the clinical trials and the
clinical benefit of the real-world evidence, once those in-
clusion criteria will be applied precisely to the sample
population that is designed. These common scenarios may

explain our finding that 54.1% of patients were not treated
with standard therapy (chemotherapy, other treatments, and
best supportive care). In our study, , 10% of all referred
patients only received the best supportive care. The reasons
for best supportive care included poor performance status
and patient’s or family’s choices. Our real-life scenario may
be considered the final junction of all strengthens to diag-
nose and start as fast as possible the curative-intent treat-
ment to more than 90% of patients. In some studies, nearly
half of all patients with advanced NSCLC did not receive any
systemic therapy because of a poor performance status.36

The multivariate risk factors associated with OS in patients
with stage III lung cancer have shown that the multimodal
treatment surgery plus radiotherapy plus chemotherapy or
chemotherapy plus surgery significantly decreased the risk
of death. These multimodal therapies, including surgery,
also show a better median survival time than the standard
chemotherapy plus radiotherapy treatment. The manage-
ment of stage III NSCLC is undergoing rapid evolution, and
the multiple-therapy treatment on the basis of surgery is an
endorsed alternative.27,37 The optimal treatment remains
controversial because of a high degree of heterogeneity
among stage III patients and a lack of a universally agreed
definition on resectability.22

Since our study includes an extensive period of data collec-
tion, a significant number of patients who have undergone

TABLE 6. Univariate Analysis of Risk Factors Associated With OS in Patients With Stage III Lung Cancer
Covariate Level No. HR (95% CI) P

Sex Female 1,168 0.75 (0.70 to 0.82) , .001

Male 2,195 Reference —

Age, years T2: 61 to , 70 1,102 1.26 (1.14 to 1.38) < .001

T3: ≥ 70 1,159 1.46 (1.33 to 1.60) < .001

T1: , 61 1,102 Reference —

Patients’ region Other states (not same region of Cancer Hospital) 264 0.74 (0.63 to 0.87) < .001

Sao Paulo State (same region of Cancer Hospital) 3,099 Reference —

Treatment Chemotherapy 797 1.45 (1.31 to 1.61) < .001

Surgery plus chemotherapy 301 0.56 (0.48 to 0.66) < .001

Surgery plus radiotherapy plus chemotherapy 222 0.51 (0.42 to 0.61) < .001

Best supportive care 316 4.36 (3.81 to 5.00) < .001

Other 706 1.11 (1.00 to 1.24) .054

Radiotherapy plus chemotherapy 1,021 Reference —

Cancer histologic type Large-cell lung carcinoma 113 1.38 (1.11 to 1.72) .004

Non–small-cell lung carcinomaa 184 1.40 (1.17 to 1.67) < .001

Squamous cell carcinoma 1,386 1.35 (1.24 to 1.48) < .001

Undifferentiated carcinoma 442 1.43 (1.27 to 1.62) < .001

Other 74 0.63 (0.45 to 0.87) .005

Adenocarcinoma 1,164 Reference —

All-cause deaths (N = 3,363).
Abbreviations: HR, hazard ratio; OS, overall survival.
aWithout definition after immunohistochemical analysis.
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chemotherapy plus radiotherapy did not benefit from recent
or more advanced therapeutical tools like immunotherapy.
When treated with chemotherapy and radiotherapy for pa-
tients deemed unresectable, survival time could be more
effective, as reported by Gray et al19 in the PACIFIC 3-year OS
study, showing the average OS time of 57 months with
immunotherapy use in patients with stage III NSCLC. Still,
compared with the PACIFIC trial three-year OS patients’, our
study has shown worse global survival rates in the ther-
apeutical modalities that include surgical approach as in-
dicated in the international guidelines. A recent study
validated another strength, ie, the potential of immuno-
therapy to significantly prolong progression-free survival and
overall survival among patients with stage III NSCLC. Antonia
et al26 has shown a 24-month OS rate of 66.3% (95% CI,
61.7 to 70.4) and median survival time of 28.3 months, in
contrast with our study that has shown 34.4% (95% CI, 32.2
to 36.6) in male and 45.2% (95% CI, 42.1 to 48.3) in female
patients. These data have shown the potential of immuno-
therapy in the treatment scenario of patients with stage IIIA
NSCLC (Data Supplement).

Nearly a third of our patients were suitable for chemo-
therapy and radiotherapy treatment, and the OS and me-
dian survival time are similar or even better than in some
stage III lung cancer clinical trials. Curran et al evaluated

whether sequential or concurrent chemotherapy is the
optimal combination strategy in a three-arm phase III trial.
The results have shown that the median survival times were
14.6, 17.0, and 15.6 months for a sequential arm and two
concurrent therapies regimens, respectively.38 In our study,
the median survival time in the chemotherapy and radio-
therapy combined strategy was 19.3 months (95% CI, 17.9
to 20.9) to radiotherapy plus chemotherapy considering
cancer-specific death, and 5-year OS was 12.8% (95% CI,
10.1 to 15.8).

Differential response rates may be explained by the dif-
ferences in patterns of clinical outcomes to systemic
therapy associated with different pathologic subtypes.23 In
our study, the 5-year OS ranged from 23.4% (95% CI, 20.3
to 26.6) in adenocarcinoma, 15.9% (95% CI, 12.0 to 20.4)
in undifferentiated carcinoma, 15.7% (95% CI, 8.0 to 25.9)
in large-cell lung carcinoma, 15.1% (95% CI, 9.0 to 22.6)
in NSCLC, and 13.3% (95% CI, 11.1 to 15.7) in squamous
cell carcinoma. Similar to those found in the PACIFIC trial,
where the squamous cell carcinoma was the most prev-
alent histologic type (45.7%), our study has also shown
41.2% of patients with squamous cell carcinoma.19

Some limitations of this study include the lack of availability
of chemotherapy schemes and radiotherapy dosages, and
unfortunately, in our study, we also could not distinguish

TABLE 7. Multivariate Analysis of Risk Factors Associated With OS in Patients With Stage III Lung Adenocarcinomaa

Covariate Level HR (95% CI) P

Sex Female 0.82 (0.76 to 0.89) < .001

Male — —

Tertiles for age, years T2: 61 to , 70 1.18 (1.07 to 1.30) < .001

T3: ≥ 70 1.19 (1.08 to 1.31) < .001

T1: , 61 — —

Patients’ region Not same region 0.78 (0.66 to 0.92) .002

Same region (Sao Paulo) — —

Treatment Chemotherapy 1.44 (1.29 to 1.60) < .001

Surgery plus chemotherapy 0.61 (0.52 to 0.72) < .001

Surgery plus radiotherapy plus chemotherapy 0.55 (0.45 to 0.66) < .001

Best supportive care 4.17 (3.63 to 4.79) < .001

Other 1.12 (1.00 to 1.25) .048

Radiotherapy plus chemotherapy — —

Histologic type Large-cell lung carcinoma 1.42 (1.14 to 1.76) .002

Non–small-cell carcinomab 1.24 (1.04 to 1.48) .019

Squamous cell carcinoma of the lung 1.18 (1.08 to 1.30) < .001

Undifferentiated carcinoma 1.23 (1.09 to 1.39) .001

Other 0.76 (0.54 to 1.05) .097

Adenocarcinoma — —

NOTE. All-cause death (N = 3,363).
Abbreviations: HR, hazard ratio; OS, overall survival.
aBackward selection with an alpha level of removal of 0.05 was used. No variables were removed from the model.
bWithout definition in immunohistochemical analysis.
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the rate of patients referred to sequential or concurrent
chemoradiotherapy treatment.

Since this study started about 20 years ago, internal dif-
ferences in therapeutic modalities were not available, and
the drugs of choice used in the chemotherapy and the
radiation dosage used in the radiotherapy scheme were not
able to be compared. More recent drugs and equipment
may be responsible for some differences between our study
and more recent publications. In the same way, the

frequency of positron emission tomography-CT and inva-
sive mediastinal staging was not evaluated. We did not have
complete data on whether all operations were complete and
performed according to the International Association for the
Study of Lung Cancer guidelines.

Consequently, we did not analyze the number of dissected
mediastinal lymph nodes or the surgical margins for each
patient, affecting survival. In addition, the study relies on
data already collected, and therefore any systematic errors
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occurring during the chart abstraction process cannot be
captured.

In conclusion, our real-life cohort study, with lengthy follow-
up, has shown that only 30.3% of the total patients with stage
III NSCLC have been submitted to standard chemotherapy
and radiotherapy treatment. Nearly 54.1% of patients have
not been treated with the standard treatment, according to

the guidelines. This may show a substantial difference be-
tween the recruited clinical trials’ patients and the real-life
patients’ characteristics attended in the daily routine treat-
ment. Our study has also evidenced that the patients sub-
mitted to the multimodal treatment, including surgery, were
well selected, bearing in mind the survival benefit regarding
the chemotherapy plus radiotherapy treatment.
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