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ABSTRACT
Objective: To evaluate the evolution of clinical and epidemiological data, as well as 
data related to diagnosis, staging, treatment, and survival, among patients undergoing 
curative surgery for lung cancer at a tertiary referral center in the city of São Paulo, Brazil. 
Methods: This was a retrospective study of cases in the International Association for the 
Study of Lung Cancer database. We selected only cases of patients undergoing curative 
surgery between January of 2011 and April of 2018. We determined overall and disease-
free survival at 36 months and compared the data between two periods (2011-2014 
and 2015-2018). Results: Comparing the two periods (N = 437 cases), we observed 
trends toward increases in the number of female patients, as well as in the proportions 
of former smokers (44.09% vs. 53.59%), of patients diagnosed with adenocarcinoma 
(52.21% vs. 59.72%), and of patients diagnosed at an earlier pathological stage, together 
with a decrease in 30-day mortality (4.05% vs. 2.39%). There were significant increases 
in the proportions of cases diagnosed at an earlier clinical stage (p = 0.002) or incidentally 
(p = 0.003). Although lobectomy was the main surgical technique employed, there was 
a proportional increase in segmentectomies (2.67% vs. 7.11%; p = 0.026). Overall and 
disease-free survival rates were 79.4% (95% CI: 74.0-83.9%) and 75.1% (95% CI: 
69.1-80.1%), respectively. The difference in overall survival between the periods lost 
statistical significance when adjusted for pathological stage, the only factor that affected 
survival (log-rank: p = 0.038 to p = 0.079). Conclusions: The clinical and epidemiological 
evolution presented in this study corroborates global trends. The decrease in 30-day 
mortality was probably due to better patient selection and improved surgical techniques.

Keywords: Lung neoplasms/surgery; Lung neoplasms/epidemiology; Lung neoplasms/
therapy; Survival analysis; Thoracic surgery; Thoracic surgery, video-assisted.
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INTRODUCTION

Lung cancer has evolved from being considered a rare 
neoplasm in the early 20th century(1) to being one of 
the leading malignancies in the world today, with an 
estimated more than 2 million new cases (11.6% of all 
cancer cases) in 2018. The high lethality of lung cancer 
underscores the importance of the disease, given that 
there were an estimated 1.8 million lung cancer deaths 
in that same year.(2)

In Brazil, according to the Brazilian National Cancer 
Institute, there were an estimated 31,270 new cases 
of lung cancer in 2018 (18,740 in men and 12,530 in 
women). In addition, lung cancer is the second leading 
cancer in men and the fourth leading cancer in women,(3) 
a similar scenario being seen in the city of São Paulo. (4) 
In a review article on lung cancer in Brazil, Araújo et 
al.(5) reported that the age-standardized 5-year survival 
rate in the country is 18%, which is in line with those 
reported worldwide, which range from 10% to 20%.(6)

Some aspects of the Brazilian reality make it difficult to 
apply findings from studies on lung cancer conducted in 
the United States and Europe. The inequalities between 
public and private medicine in Brazil, in terms of access 
to tests and treatment,(5) as well as the high incidence 
of granulomatous diseases,(7) influence our results. In 
the scientific literature of Brazil, there are estimates of 
the incidence of and mortality from lung cancer made 
by the Brazilian National Cancer Institute. However, 
other clinical data, as well as observed mortality and 
survival data, are scarce. Many of the studies conducted 
in Brazil were published long ago or were single-center 
studies with no focus on surgically treated lung cancer 
patients, proving data only related to histology, staging, 
type of treatment, and survival.(8-13)

The objective of the present study was to evaluate 
the evolution (from 2011 to 2018) of clinical and 
epidemiological data on lung cancer patients undergoing 
surgery with curative intent at a tertiary referral center 
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in the state of São Paulo, Brazil. Data on treatment 
and postoperative survival were also evaluated.

METHODS

This was a single-center retrospective study based on 
data from an institutional database. At our center, the 
department of thoracic surgery not only has an internal 
database but also actively participates in databases of 
regional relevance—such as the São Paulo State Lung 
Cancer Registry—and of international relevance—such 
as the database of the Brazilian Society of Thoracic 
Surgery, which is linked to that of the European 
Society of Thoracic Surgeons, and the International 
Association for the Study of Lung Cancer (IASLC) 
database. The IASLC database, which is hosted on 
an international online platform, includes voluntary 
participation of various specialties, and gathers data 
on the clinical and epidemiological characteristics of 
lung cancer patients, as well as data on diagnosis, 
clinical/pathological staging, treatments, and survival. 
The information collected in various countries is used 
for assessing the prognostic value of factors currently 
used in the TNM classification and for assessing the 
use of new elements for potential inclusion in the 
staging system in the future. Ours is the only hospital 
in Brazil that is a contributor to the IASLC database,(14) 
and that collaboration allows greater representation 
of the Brazilian and Latin American populations in 
global studies that will result in periodic changes in 
lung cancer staging.

At our center, data entry is performed by physicians 
and nurses of the department of thoracic surgery, 
and entries are constantly audited by an experienced 
coordinator, who has authored studies in the area 
of data quality.(15,16) The data platform allows entry 
only of structured data and has security mechanisms 
that increase the accuracy and consistency of entries, 
ensuring that the data collected are of high quality.

In the present study, we used patient data from the 
IASLC database. We selected only cases of patients 
undergoing curative surgical resection of lung cancer 
between January of 2011 and April of 2018. Patients 
were followed until December of 2018. Patients without 
a pathology-confirmed diagnosis were excluded. Each 
entry in the database corresponds to a resected lung 
neoplasm, and more than one entry can exist for a 
given patient if they have had more than one lung 
neoplasm.

We initially analyzed data quality by using 
consolidated, indirect audit metrics, namely, 
completeness, accuracy, and consistency. The criteria 
for assessing consistency were age at diagnosis less 
than 10 years or greater than 100 years; date of 
diagnosis greater than the date of last contact (which 
directly affects the calculation of survival rates); 
and the presence of stages T3, T4, N1, N2, or N3 in 
patients classified as having clinical or pathological 
stage I disease. The staging criteria were adopted 
to assess the consistency of the data that depend 

directly on the health care professional performing 
the entries, given that only the basic data used to 
determine TNM staging are entered into the platform 
and staging is calculated manually. We used a minimum 
proportion of 80% as the standard of quality, as did 
the European Society of Thoracic Surgeons(17) when 
auditing its database.

We assessed demographic variables—gender, 
age at surgery, smoking, comorbidities, and ECOG 
performance status—tumor detection mode, histological 
type, clinical/pathological stage according to the 
eighth edition Lung Cancer Stage Classification,(18) 
type of surgical resection, 30-day mortality, and 
treatment with chemotherapy, radiotherapy, or both. 
To determine which variables affected survival, we 
performed Cox regression analysis of histological type, 
date of surgery (see below), and pathological stage. 
By using information gathered at the last contact, we 
determined overall survival and disease-free survival 
at 36 months. The analysis included only patients 
undergoing surgery prior to the end of December of 
2015. We stratified the cases of resected lung cancer 
by period (on the basis of date of surgery): 2011-2014 
and 2015-2018. We compared the two periods on 
the basis of the same data cited above, in order to 
determine whether there were differences over time 
in the variables of interest. We also compared the 
two periods in terms of unadjusted overall survival 
and overall survival adjusted for pathological stage.

Categorical variables were compared by using 
Pearson’s chi-square test. For the continuous numeric 
variable (age), sample normality was tested with the 
Shapiro-Wilk test, and, subsequently, comparative 
analysis was performed by using the Mann-Whitney 
test because the sample was not normally distributed. 
Values of p < 0.05 were considered significant. From 
the postoperative follow-up data, we calculated overall 
survival and disease-free survival at 36 months for the 
entire study period, as well as for the 2011-2014 and 
2015-2018 periods, using the Kaplan-Meier method 
and the log-rank test for comparisons. We used the 
STATA statistical software package, version 13 (Stata 
Corp, College Station, TX, USA).

The present study was evaluated and approved 
by the Research Ethics Committee of the University 
of São Paulo School of Medicine (Protocol no. 
88741718.3.0000.0065). The requirement for written 
informed consent was waived because this was a 
retrospective study using medical record information 
from a database.

RESULTS

Between January of 2011 and April of 2018, there 
were a total of 442 cases of patients undergoing lung 
cancer, and those cases were subsequently entered 
into the IASLC database. We excluded 5 of those 
cases because of missing pathology results. After 
exclusions, the sample comprised 437 cases of lung 
cancer in 431 patients.
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We initially assessed the quality of the data entered 
into the IASLC database, in order to determine whether 
it was feasible to analyze them in the present study 
(Table 1). No variables were excluded because of 
poor quality, given that all of the variables studied 
showed a completeness above 90%, an accuracy of 
100%, and a consistency of 100%.

Analysis of the variables revealed higher proportions 
of female patients (52.67%) and of patients with a 
history of smoking (73.66%, of whom 48.72% were 
former smokers). The mean age at surgery was 63.96 
± 11.60 years. The most common comorbidities were 
cardiovascular disease (49.07%) and respiratory 
disease (31.40%). The 30-day mortality rate was 
3.25%. The clinical and epidemiological data are 
detailed in Table 2.

Most cases were diagnosed incidentally (60.14%), 
and the most common histological type was 
adenocarcinoma (55.84%). The distribution of clinical 
and pathological stages is described in Table 3, as are 
the other cancer-related data. Most patients underwent 
PET/CT for cancer staging (85.13%; Table 3). Of 
the surgical patients evaluated, 82.61% underwent 

lobectomy, 81.65% did not undergo chemotherapy, 
and 96.09% did not undergo radiotherapy (Table 4).

For the analysis of overall and disease-free survival 
at 36 months, we evaluated 285 and 263 patients, 
respectively, and the probability of survival at the end 
of the observation period was 79.4% (95% CI: 74.0-
83.9%) and 75.1% (95% CI: 69.1-80.1%), respectively 
(Figure 1). Cox regression analysis revealed that 
only pathological stage was an independent factor 
associated with survival (Table 5).

After stratifying the cases by period, we found that 
226 resections were performed in 222 patients (4 
patients with two lesions) in the 2011-2014 period and 
that 211 resections were performed in 209 patients 
(2 patients with two lesions) in the 2015-2018 period.

Comparing the 2011-2014 and 2015-2018  periods, 
we observed an upward, although not statistically 
significant, trend in the number of female patients and 
a similar mean age (63.78 years vs. 64.15 years; p = 
0.778). The proportion of former smokers increased 
(from 44.09% to 53.59%; p = 0.137). Although the 
proportion of patients with comorbidities was higher 
in the 2015-2018 period, mortality was lower, but 
not statistically significantly so (p = 0.331; Table 2).

Table 1. Data quality control
Type Missing or inconsistent 

data, n
Quality parameter, %

Completeness
Gender
Age
Smoking
ECOG performance status
Mode of diagnosis
Differentiation
Histological type
Clinical staging
Pathological staging
Endobronchial ultrasound
Type of resection
Systemic treatment
Chemotherapy in advanced-stage disease

0
0
2
2
3
41
0
2
2
1
0
1
3

100.00
100.00
99.54
99.54
99.31
90.62
100.00
99.54
99.54
99.77
100.00
99.77
99.31

Syntactic accuracy
Gender
Age
Smoking
ECOG performance status
Mode of diagnosis
Differentiation
Histological type
Clinical staging
Pathological staging
Endobronchial ultrasound
Type of resection
Systemic treatment
Chemotherapy in advanced-stage disease

0
0
0
0
0
0
0
0
0
0
0
0
0

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Consistency
Age at diagnosis < 10 or > 110 years
T3/T4 and clinical stage
T3/T4 and pathological stage
N1-N3 and clinical stage
N1-N3 and pathological stage
Date of diagnosis > date of last contact

0
0
0
0
0
0

100.00
100.00
100.00
100.00
100.00
100.00
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In the 2011-2014 and 2015-2018 periods, most 
of the cases of lung cancer (52.47% and 68.25%, 
respectively) were diagnosed incidentally (p = 0.003). 
In both periods, adenocarcinoma was the most 
common histological type, followed by squamous 
cell carcinoma. However, the proportion of cases of 
adenocarcinoma increased from 52.21% to 59.72%, 
whereas the proportion of cases of squamous cell 
carcinoma decreased from 23.89% to 19.91% (p 
= 0.406 for both). In the 2015-2018 period, we 
observed an upward trend in the proportions of cases 
diagnosed at an earlier clinical stage (p = 0.002) and 
of cases diagnosed at an earlier pathological stage 
(p = 0.084; Table 3).

We observed that the proportion of surgical patients 
who underwent invasive staging by endobronchial 
ultrasound decreased from the 2011-2014 period to 
the 2015-2018 period (from 64.44% to 28.91%; p < 
0.001), as did the proportion of those who underwent 
invasive staging by video-assisted mediastinoscopy 
(from 29.20% to 21.33%; p = 0.059). Data on the 
staging tests performed are presented in Table 3.

Although lobectomy was the most common 
type of surgical resection in both periods, we 
observed a significant increase in the proportion of 
segmentectomies (from 2.67% to 7.11%; p = 0.026). 
In addition, there was a trend toward an increase in 
the proportion of patients undergoing chemotherapy, 
especially adjuvant chemotherapy (from 13.78% 
to 19.91%; p = 0.145). After separating patients 

undergoing chemotherapy for pathological stage I 
disease from those undergoing chemotherapy for 
pathological stage II-IV disease (Table 4), we found 
that the increase was more marked among those 
diagnosed at a more advanced stage and that the 
number of patients undergoing adjuvant therapy nearly 
doubled in the 2015-2018 period. Treatment-related 
data are presented in Table 4.

The difference in overall survival between the 
periods lost statistical significance when adjusted 
for pathological stage (log-rank: p = 0.038 to p = 
0.079; Figure 1).

DISCUSSION

After an indirect audit, which confirmed the quality 
of the patient data, we found that the clinical and 
demographic characteristics were similar to those 
reported in recent studies conducted in Brazil,(5,10,11) 
except for the data related to overall and disease-free 
survival at 36 months, which were both above 75% 
in the present study. That difference is probably 
due to the characteristics of our study, in which we 
evaluated surgically curable patients (i.e., patients 
with earlier-stage disease). The similarity between 
overall and disease-free survival rates demonstrates 
the direct relationship between relapse/progression 
and mortality.

When comparing patients operated on before 2015 
with those operated on after 2015, we found trends 
already seen worldwide, such as an increased incidence 

Table 2. Patient characteristics.a

Characteristic Total 2011-2014 period 2015-2018 period p
Gender

Male
Female

Total

204 (47.33)
227 (52.67)
431 (100.00)

108 (48.65)
114 (51.35)
222 (100.00)

96 (45.93)
113 (54.07)
208 (100.00)

0.573

Age at surgery, years 63.96 ± 11.60 63.78 ± 12.46 64.15 ± 10.64 0.778
Smoking

Nonsmoker
Former smoker
Smoker

Total

113 (26.34)
209 (48.72)
107 (24.94)
429 (100.00)

62 (28.18)
97 (44.09)
61 (27.73)

220 (100.00)

51 (24.40)
112 (53.59)
46 (22.01)

209 (100.00)

0.137

ECOG performance status
0
1
2
3

Total

284 (66.20)
134 (31.24)
10 (2.33)
1 (0.23)

429 (100.00)

171 (77.73)
44 (20.00)
4 (1.82)
1 (0.45)

220 (100.00)

113 (54.07)
90 (43.06)
6 (2.87)

-
209 (100.00)

< 0.001

Diabetes mellitus
Total

77 (17.91)
430 (100.00)

37 (16.74)
221 (100.00)

40 (19.14)
209 (100.00) 0.517

Renal disease
Total

14 (3.26)
430 (100.00)

3 (1.36)
221 (100.00)

11 (5.26)
209 (100.00) 0.023

Respiratory disease
Total

135 (31.40)
430 (100.00)

65 (29.41)
221 (100.00)

70 (33.49)
209 (100.00) 0.362

Cardiovascular disease
Total

211 (49.07)
430 (100.00)

95 (42.99)
221 (100.00)

116 (55.50)
209 (100.00) 0.009

30-day mortality
Total

14 (3.25)
431 (100.00)

9 (4.05)
222 (100.00)

5 (2.39)
209 (100.00) 0.331

aValues expressed as n (%) or as mean ± SD.
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of lung cancer in women.(19,20) Brazil has been the 
country with the highest upward trend in the number 
of new lung cancer cases in women in the past 10 
years.(21) An increased incidence of adenocarcinoma, 
together with a reduced incidence of squamous cell 
carcinoma,(22) was also observed in our patients. These 
trends are in agreement with those reported in other 
recent studies on the clinical and epidemiological 
profile of lung cancer in Brazil.(23,24) A progressive 
decrease in smoking rates in the country(25) was also 

found in the 2015-2018 period, during which there 
was a higher proportion of former smokers.

There is as yet no lung cancer screening program in 
Brazil, although there have been studies demonstrating 
the benefit of such a program, including the National 
Lung Screening Trial(26) and the Dutch-Belgian Lung 
Cancer Screening Trial,(27) as well as a study conducted 
in Brazil.(28) In the present study, less than 1% of 
patients were diagnosed by screening. In most 
cases, the diagnosis was made either incidentally, 

Table 3. Lung cancer characteristics and staging tests/procedures.a

Characteristic Total 2011-2014 period 2015-2018 period p
Mode of diagnosis

Incidental
Symptoms
Screening

Total

261 (60.14)
169 (38.94)

4 (0.92)
434 (100.00)

117 (52.47)
104 (46.64)

2 (0.90)
223 (100.00)

144 (68.25)
65 (30.81)
2 (0.95)

211 (100.00)

0.003

Differentiation
Good
Moderate
Poor

Total

87 (21.97)
195 (49.24)
114 (28.79)
396 (100.00)

52 (27.66)
95 (50.53)
41 (21.81)

188 (100.00)

35 (16.83)
100 (48.08)
73 (35.10)

208 (100.00)

0.003

Histological type
Adenocarcinoma
Squamous cell carcinoma
Carcinoid tumor
Other

Total

244 (55.84)
96 (21.97)
62 (14.19)
35 (8.01)

437 (100.00)

118 (52.21)
54 (23.89)
33 (14.60)
21 (9.29)

226 (100.00)

126 (59.72)
42 (19.91)
29 (13.74)
14 (6.63)

211 (100.00)

0.406

Clinical stage
IA1
IA2
IA3
IB
IIA
IIB
IIIA
IIIB
IIIC
IVA
IVB

Total

20 (4.60)
107 (24.60)
67 (15.40)
70 (16.09)
36 (8.28)
64 (14.71)
53 (12.18)
7 (1.61)
3 (0.69)
5 (1.15)
3 (0.69)

435 (100.00)

6 (2.68)
41 (18.30)
37 (16.52)
40 (17.86)
14 (6.25)
38 (16.96)
35 (15.63)
6 (2.68)
3 (1.34)
2 (0.89)
2 (0.89)

224 (100.00)

14 (6.64)
66 (31.28)
30 (14.22)
30 (14.22)
22 (10.43)
26 (12.32)
18 (8.53)
1 (0.47)
0 (0.0)
3 (1.42)
1 (0.47)

211 (100.00)

0.002

Pathological stage
0
IA1
IA2
IA3
IB
IIA
IIB
IIIA
IIIB
IIIC
IVA
IVB

Total

3 (0.69)
29 (6.67)
80 (18.39)
57 (13.10)
68 (15.63)
28 (6.44)
66 (15.17)
79 (18.16)
17 (3.91)
0 (0.0)
5 (1.15)
3 (0.69)

435 (100.00)

1 (0.45)
11 (4.91)
33 (14.73)
34 (15.18)
38 (16.96)
15 (6.70)
33 (14.73)
48 (21.43)
7 (3.13)
0 (0.0)
2 (0.89)
2 (0.89)

224 (100.00)

2 (0.95)
18 (8.53)
47 (22.27)
23 (10.90)
30 (14.22)
13 (6.16)
33 (15.64)
31 (14.69)
10 (4.74)
0 (0.0)
3 (1.42)
1 (0.47)

211 (100.00)

0.084

PET/CT
Total

372 (85.13)
437 (100.00)

187 (82.74)
226 (100.00)

185 (87.68)
211 (100.00) 0.147

Endobronchial ultrasound
Total

206 (47.25)
436 (100.00)

145 (64.44)
225 (100.00)

61 (28.91)
211 (100.00) < 0.001

Video-assisted mediastinoscopy
Total

111 (25.40)
437 (100.00)

66 (29.20)
226 (100.00)

45 (21.33)
211 (100.00) 0.059

aValues expressed as n (%).
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especially in patients operated on more recently, or 
on the basis of symptoms, forms of diagnosis that 
reduce the chances of early diagnosis and potentially 

curative surgical treatment. The increase in the 
number of incidental diagnoses may have occurred 
for one of two reasons: either patients underwent 

Figure 1. Kaplan-Meier curves. Overall survival (in A) and disease-free survival (in B) at 36 months for all patients 
operated on until 2015. Unadjusted overall survival (in C) and overall survival adjusted for pathological stage (in D) for 
the 2011-2014 and 2015-2018 periods.
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Table 4. Treatment.a

Treatment Total 2011-2014 period 2015-2018 period p
Surgery

Type of resection
Lobectomy
Bilobectomy
Pneumonectomy
Segmentectomy
Wedge resection
Airway resection

Total

361 (82.61)
16 (3.66)
31 (7.09)
21 (4.81)
6 (1.37)
2 (0.46)

437 (100.00)

187 (82.74)
12 (5.31)
14 (6.19)
6 (2.67)
5 (2.21)
2 (0.88)

226 (100.00)

174 (82.46)
4 (1.90)
17 (8.06)
15 (7.11)
1 (0.47)

-
211 (100.00)

0.026

Systemic treatment
Did not undergo

Stages II/III/IV
Postoperative

Stages II/III/IV
Preoperative

Stages II/III/IV
Total
Total

356 (81.65)
122 (61.93)
73 (16.74)
70 (35.53)
7 (1.61)
5 (2.54)

436 (100.00)
197 (100.00)

189 (84.00)
74 (69.81)
31 (13.78)
29 (27.36)
5 (2.22)
3 (2.83)

225 (100.00)
106 (100.00)

167 (79.15)
48 (52.75)
42 (19.91)
41 (45.05)
2 (0.95)
2 (2.20)

211 (100.00)
91 (100.00)

0.145

Radiotherapy
Did not undergo
Postoperative
Preoperative

Total

418 (96.09)
12 (2.76)
5 (1.15)

435 (100.00)

217 (96.88)
3 (1.34)
4 (1.79)

224 (100.00)

201 (95.26)
9 (4.27)
1 (0.47)

211 (100.00)

0.081

aValues expressed as n (%).
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imaging studies more frequently and malignancy 
was a finding; or, more likely, the symptom-based 
diagnoses corresponded to more advanced disease 
for which surgical treatment is not indicated, which 
excluded the patients from the present analysis.

Earlier clinical and pathological stages were found 
to predominate among patients undergoing surgical 
resection between 2015 and 2018. Patients diagnosed 
at a more advanced stage, who thereby lost the 
benefit of surgical treatment, were probably referred 
for systemic therapy and therefore were not included 
in our analysis. Cox regression analysis revealed 
that only pathological stage had a significant impact 
on overall survival in our study, which, in a way, 
validated staging in our population. That variable 
was also a determinant of the difference in overall 
survival between the two periods analyzed, because, 
when the curves were adjusted for pathological stage, 
that difference lost statistical significance. Therefore, 
efficient patient selection was found to be the main 
factor associated with the increased survival observed 
in the 2015-2018 period. That factor is probably also 
related to the decrease in 30-day mortality in the 
2015-2018 period, even among patients who were 
more severely ill, which is to be expected.(29)

Another factor that may have contributed to the 
decrease in mortality in the 2015-2018 period was 
improved surgical technique, given the increasing 
proportion of minimally invasive procedures, especially 
those performed by video-assisted thoracoscopy, as 
well as those performed by robotic surgery, which 
started being used in 2015.(30,31) Lobectomy was 
the most commonly performed surgical procedure, 
corresponding to more than 80% of the cases in the 
2011-2014 and 2015-2018 periods. However, we 
observed a significant increase in segmentectomies 
in the 2015-2018 period, which is in line with a trend 
in the current surgical literature that underscores 
the benefits of sublobar resection as an alternative 
to lobectomy in patients with limited lung function, 
multifocal disease,(32) or early-stage disease.(33,34) 
Ongoing prospective studies are seeking to prove that 
overall survival is similar between anatomic sublobar 
resection and lobectomy,(35,36) and the similarity of 
postoperative morbidity and mortality between the two 
techniques has been proven.(36,37) We also observed a 

reduction in the number of wedge resections, which 
have limited oncological value.(38,39)

There were decreases in the use of invasive 
mediastinal staging by video-assisted mediastinoscopy 
and, especially, by endobronchial ultrasound, the 
decrease in the latter being statistically significant. 
These decreases are attributable to an increased 
rate of staging-based diagnosis of mediastinal lymph 
node involvement, with such patients being referred 
to the oncology department for systemic treatment 
alone after a diagnosis of locally advanced disease. 
Another factor that may explain these decreases is 
the increased incidence of earlier-stage cases that do 
not require invasive mediastinal staging.(40)

One advantage of the present study is the high 
reliability of the data analyzed. The fact that, at 
our center, data entry is performed by health care 
professionals committed to providing care and to 
maintaining the database, together with the fact 
that entries are constantly audited, certainly has a 
positive impact on the quality of the data analyzed, 
making the findings of the present study more reliable. 
Another advantage is the use of observed data rather 
than estimated data, thus providing an update on 
the lung cancer situation in Brazil and adding to the 
existing body of knowledge in terms of clinical and 
epidemiological data, as well as in terms of information 
on staging and treatment.

Because this was a study of surgically treated lung 
cancer patients, the evaluation of patients diagnosed at 
an advanced stage, who are still the majority among lung 
cancer patients in Brazil and were not included in the 
present study, could represent a limitation, potentially 
reducing the generalizability of the findings. The small 
number of patients is also a limitation because this 
was a single-center study. Another potential bias to be 
considered is the fact that, when comparing survival 
between the two periods, we found that the duration 
of follow-up was shorter in the 2015-2018 period.

We conclude that the clinical and epidemiological 
profile of lung cancer patients in Brazil has followed 
worldwide trends. We also found that advances in 
patient selection (priority being given to early-stage 
tumors), in surgical technique, and in perioperative 
care, as well as an increase in the number of 
segmentectomies, have led to lower surgical mortality 
rates. That decrease occurred despite the fact that 
patients who are more severely ill have undergone 
surgery with curative intent in recent years, 
underscoring the benefits of the changes implemented.
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Table 5. Cox regression model for variables that affected 
overall survival (n = 405).

Variable Hazard ratio (95% CI)
Histological type

Squamous cell carcinoma
Carcinoid tumor
Other

1.06 (0.59-1.92)
0.15 (0.20-1.08)
1.33 (0.63-2.82)

Pathological stage
II
III

3.83 (1.78-8.26)
7.50 (3.74-15.07)

Period
2015-2018 0.63 (0.35-1.13)
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