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abstract

PURPOSE Despite the advances in the approach to non–small-cell lung cancer (NSCLC) with CNS metastasis,
access to timely diagnosis and treatment may not be optimal in many instances. Our main objective was to
describe a cohort of patients with NSCLC with brain metastases from public and private cancer centers, and the
differences between patients’ presentation, treatment, and outcomes.

METHODS GBOT-LACOG 0417 is a multi-institutional retrospective cohort study of patients diagnosed with
NSCLC and CNSmetastasis in Brazil. All patients had confirmed diagnosis of NSCLC between January 2010 and
December 2015. CNS metastases were identified by imaging.

RESULTS A total of 273 patients were included. Patients treated at public institutions were more often Black or
Brown (38.8% v 15.4%), current or former smoker (88.6% v 60.0%), of squamous cell histology (25.0% v
9.1%), EGFR- and ALK-negative (95.9% v 74.9%), and were less frequently assessed by using brain magnetic
resonance imaging (38.8% v 83.6%). At public institutions, patients were more often symptomatic (78.1% v
44.6%) and had worse performance status (Eastern Cooperative Oncology Group 2 or higher 61.5% v 10.3%).
CNS metastases were larger (median size 25 v 15 mm) and more often surrounded by edema (67.7% v 55.2%)
at public institutions. Patients at public institutions were more frequently treated with whole-brain radiation
therapy (72.9% v 45.4%) and less frequently with radiosurgery (6.3% v 24.1%). Among patients from private
care, median overall survival was 24.2 months (95% CI, 20.0 to 30.6), significantly higher than in public care
(median 12.1 months; 95% CI, 6.7 to 13.6; P , .001).

CONCLUSION Our results demonstrate the discrepancy between public and private health care system in the
critical setting of patients with CNS metastasis from NSCLC.
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INTRODUCTION

In the past decade, new therapies have revolutionized
the approach for non–small-cell lung cancer (NSCLC)
and, thus, new patterns of metastasis have been
recognized. Although there is a lack of comprehensive
studies that estimate the true incidence of CNS me-
tastasis in patients diagnosed with NSCLC, it is believed
that up to 50% will develop this complication over the
course of disease1-3 and up to 10% have CNS me-
tastasis at diagnosis.4 Young female patients, adeno-
carcinoma or high-grade histology, tumor larger than 3
cm and lymph node involvement are features related to
a higher risk for the development of these metastases.5

Prognostic factors and indices have been described in
an attempt to find a subgroup with a more favorable
prognosis, and thus, candidates for more intensive
treatment.6-8 The Graded Prognosis Index uses four
variables (age, performance status using the Karnofsky

scale, number of metastases in the CNS, and presence
of extracranial disease) to divide patients into prog-
nostic groups. Although patients with all favorable
variables achieve median survival of up to 11 months
after the diagnosis of CNS metastasis, patients with all
unfavorable variables do not survive more than 3
months.8 This index has recently been updated to
incorporate tumor molecular information (presence of
EGFR mutations or ALK rearrangements), which in-
creases its prognostic value.9,10

Given its aggressive nature and low activity of classic
cytotoxic agents in the CNS because of limited capacity
to cross the blood-brain barrier, CNS metastases have
been commonly treated with radiation therapy. Whole-
brain radiotherapy (WBRT) is the most popular choice,
achieving results in reducing tumor size and symptoms
related to CNS disease (headache and motor change),
but the disease control is of short duration, often , 90
days.5,11,12 Actually, a randomized phase III study
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demonstrated that WBRT did not increase overall survival
(OS) when compared with best supportive care.13 Although
several therapeutic dose and fractionation schemes have
been studied, none of them have been able to demonstrate
benefit over the classic regimen of 30 Gy in 10 fractions.14,15

Oligometastatic patients may benefit from more aggressive
treatment for CNS disease. Surgical resection and ste-
reotactic radiotherapy are viable options, including reports
of patients who have achieved long survival. Patients with
NSCLC and isolated CNS metastasis at diagnosis or those
who progress exclusively in the CNS—with the primary
tumor remaining under control—are the main candidates
for these treatment strategies. In recent years, therapy has
moved to more conformed radiation fields, and novel
systemic therapies such as small molecule inhibitors and
immune checkpoint blockade.16-18

Despite the advances in the approach to NSCLC with CNS
metastasis, access to timely diagnosis and treatment may
not be optimal in many instances. In low- and middle-
income countries, a striking disparity in access exists be-
tween public and private care. In this article, we present a
comprehensive overview of NSCLC with CNS metastases in
Brazil, highlighting prognostic factors and the discrep-
ancies in patients’ presentation, treatment, and outcomes
according to public or private care setting. This knowledge
could be extremely important to better define public health
strategies.

METHODS

Study Design

GBOT-LACOG 0417 is a multi-institutional retrospective
cohort study that collected data from medical records of
patients diagnosed with NSCLC and CNS metastasis.
Participating institutions were Instituto COI (state of Rio de
Janeiro), Núcleo de Oncologia da Bahia (Bahia)—both
private, Instituto Nacional de Câncer (Rio de Janeiro),
Instituto do Câncer do Ceará (Ceará), and Hospital de
Clı́nicas de Porto Alegre (Rio Grande do Sul)—public

institutions. All patients had confirmed diagnosis of NSCLC
by pathologic examination (histology or cytology) between
January 2010 and December 2015. CNS metastases were
identified by imaging without a requirement of histologic
examination. Patients with prior malignancies in the 5 years
preceding the diagnosis of NSCLC were excluded.

Approximately 1,000 new patients with lung cancer are
seen each year in the five participating institutions. A similar
workflow was applied in each institution to identify eligible
patient cases. Patient search was done using the Inter-
national Classification of Diseases (ICD-10) lung cancer
code (ICD 34). Subsequently, pathology reports were
reviewed to exclude SCLC histology, and medical records
were searched for CNS imaging demonstrating the pres-
ence of metastasis. Patient cases that did not cover these
characteristics or lacked relevant information were ex-
cluded. For data collection, an electronic clinical research
form was created, including characteristics such as age,
histologic subtypes, smoking status, prevalence of mo-
lecular alterations, symptoms, evaluation, and treatment of
CNS metastasis. Size of brain lesions was determined from
medical records. Staging was defined according to the
seventh edition of the UICC/IASLC/AJCC (Union for Inter-
national Cancer Control/International Association for the
Study of Lung Cancer/American Joint Committee on
Cancer). The main objective was to analyze OS of patients
stratified by private or public institution, and timing of CNS
metastasis development (upfront or after NSCLC diagno-
sis). This study was approved by the local research ethics
committee at each institution, and the nonuse of an in-
formed consent form was properly justified.

Statistical Analyses

Statistical analyses were performed with information from a
cohort of patients with NSCLC with brain metastases.
Categorical variables were presented as absolute and rel-
ative frequencies. For the purpose of analysis, patient cases
lacking EGFR and ALK testing were counted as driver-
negative. Quantitative variables were described by median
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and range. Chi-square test was applied to compare discrete
variables between public and private institutions, whereas
Wilcoxon rank test was used for continuous variables. OS
was estimated using Kaplan-Meier methodology and
summarized using the median and the corresponding 95%
CI. OS was defined as the time interval between NSCLC
diagnosis and death. For the survival analysis after diag-
nosis of CNS metastasis, OS was defined as the time in-
terval between diagnosis of CNS metastasis and death.
Median follow-up was calculated using reverse Kaplan-
Meier method. Comparisons of OS distribution between
subgroups were done using two-sided log-rank test. Cox
proportional hazard models were used to estimate the
hazard ratio (HR) and 95% CI. Statistical significance was
indicated by P value ≤ .05. All analyses were performed
using SAS statistical software (version 9.4; SAS Institute,
Inc, Cary, NC).

RESULTS

A total of 273 patients were included, with a median age of
61 years (range, 17 to 86 years). The majority were males
(52.8%), White (33.0%), and 70.1%were current or former
smokers. Adenocarcinoma was the most common histo-
logic subtype (76.0%), followed by squamous cell carci-
noma (SCC; 14.8%). Two-hundred fifteen patients (79.3%)
were diagnosed at stage IV, 29 (10.7%) at stage III, nine
(3.3%) at stage II, and four (1.5%) at stage I. EGFR mu-
tations were identified in 42 (15.4%) patients and ALK
rearrangements in six (2.2%). At initial evaluation, 197
(72.4%) patients had CNS imaging, with magnetic reso-
nance imaging (MRI) in 128 (65.3%) and computed to-
mography (CT) in 68 (34.7%). Of note, relevant
differences were observed among patients from public
and private care institutions. Patients treated at public
institutions were more often Black or Brown (38.8% v
15.4%), current or former smoker (88.6% v 60.0%), of
SCC histology (25.0% v 9.1%), EGFR- and ALK-negative
(95.9% v 74.9%), and were less frequently assessed by
using brain MRI (38.8% v 83.6%). All patient charac-
teristics are summarized in Table 1.

At the moment of the CNS metastasis diagnosis, 153
(56.4%) patients had neurologic symptoms and MRI was
performed in 177 (66.5%). Ninety-eight (36.3%) patients
had only one lesion, whereas 49 (18.2%) had two lesions
and 66 (24.4%) had three or more. Median size of the
largest lesion was 16 mm (1.2-70), and perilesional edema
was detected in 161 (59.6%) cases. Ninety-four (34.7%)
patients were classified with performance status of 1, and
77 (28.4%) with 2 or higher; systemic disease was not
controlled in 222 (81.9%) patients when CNS metastasis
was detected. At public institutions, patients were more
often symptomatic (78.1% v 44.6%), had worse perfor-
mance status (Eastern Cooperative Oncology Group 2 or
higher 61.5% v 10.3%), and were less frequently assessed
by MRI (40.4% v 80.8%). CNS metastases were larger

(median size 25 v 15 mm) and more often surrounded by
edema (67.7% v 55.2%) at public institutions. CNS me-
tastasis data are described in Table 2.

WBRT was applied as first treatment of CNS metastasis in
149 (55.2%) patients, stereotactic radiosurgery in 48
(17.8%), and surgery followed by WBRT in 19 (7.0%).
Patients at public institutions were more frequently treated
with WBRT (72.9% v 45.4%) and less frequently with
radiosurgery (6.3% v 24.1%). One hundred and nine
patients had CNS disease progression documented after
first diagnosis and treatment. Among these, 24 (22.0%)
were submitted to WBRT, 14 (12.8%) to stereotactic
radiosurgery, and 47 (43.1%) to exclusive systemic che-
motherapy as salvage options. Exclusive systemic treat-
ment was more often performed in public than in private
institutions (87.2% v 9.7%). Treatment data are presented
in Table 3.

After a median follow-up of 40.9 months (95% CI, 31.0 to
44.1), median OS was 18.7 months (95% CI, 15.8 to 21.6).
Among patients from private care, median OS was
24.2months (95%CI, 20.0 to 30.6), significantly higher than
in public care (median 12.1 months; 95% CI, 6.7 to 13.6;
P , .001). At multivariate analysis, private institution was
independently associated with better OS (HR, 0.49; 95% CI,
0.33 to 0.73; P = .0004), whereas patients age older than
65 years had worse OS (HR, 1.79; 95% CI, 1.22 to 2.62; P =
.0030). Patients with CNS metastasis at diagnosis had
median OS of 12.1 months (95% CI, 9.0 to 14.9) compared
with 26.0 months (95% CI, 21.1 to 32.5) in patients who
developed CNS metastasis after NSCLC diagnosis.

After diagnosis of CNS metastasis, median OS was
11.5 months (95% CI, 9.2 to 13.4). Again, OS was greater
among patients treated in private (median 13.7 months;
95% CI, 10.9 to 17.0) than in public institutions (median
6.1 months; 95% CI, 4.4 to 9.6; P = .0003). OS after CNS
metastasis was also higher in driver-positive than in driver-
negative NSCLC (median 17.0 [95% CI, 11.7 to 25.3] v
9.5 months [95% CI, 6.2 to 12.9]; P = .0487). OS data are
described in Table 4 and illustrated in Figures 1–5.

DISCUSSION

This study was carried out to evaluate the patterns of di-
agnosis, treatment, and outcomes of patients with NSCLC
with CNS metastasis in a real-world setting. To the authors’
knowledge, this is the first study of this kind in Latin America.
Of interest, major disparities were described in all these
aspects according to the level of insurance coverage. Given
the poor prognosis underlying CNS involvement, outcomes
in this critical scenario may be strongly affected by differ-
ences in proper and timely access to cancer care. In Brazil,
the majority of the population (around 75%) relies on the
public health care system, where limited resources are al-
located to provide the best care possible. By contrast, private
insurance coverage may provide access to examinations
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TABLE 1. Patient and Tumor Characteristics

Characteristic Public Care (n = 98)
Private

Care (n = 175) Total (N = 273) P

Median follow-up (95% CI) 23.0 (16.6 to 41.6) 43.4 (33.9 to 48.3) 40.9 (31.0 to 44.1) —

Age, years, median (range) 60 (34-86) 61 (17-84) 61 (17-86) .0546

Age, years, No. (%) .0319

≤ 65 72 (73.5) 106 (60.6) 178 (65.2)

. 65 26 (26.5) 69 (39.4) 95 (34.8)

Sex, No. (%) .5598

Male 54 (55.1) 90 (51.4) 144 (52.8)

Female 44 (44.9) 85 (48.6) 129 (47.2)

Ethnicity, No. (%) .0954

White 59 (60.2) 31 (17.7) 90 (33.0)

Black 10 (10.2) 2 (1.1) 12 (4.4)

Brown 28 (28.6) 25 (14.3) 53 (19.4)

Not available 1 (1.0) 117 (66.9) 118 (43.2)

Smoking habit, No. (%) , .0001

Never 9 (9.4) 56 (32.0) 65 (24.0)

Current 52 (54.2) 39 (22.3) 91 (33.6)

Former 33 (34.4) 66 (37.7) 99 (36.5)

Not available 2 (2.0) 14 (8.0) 16 (5.9)

Histology type, No. (%) .0003

Adenocarcinoma 65 (67.7) 141 (80.6) 206 (76.0)

SCC 24 (25.0) 16 (9.1) 40 (14.8)

Large cell carcinoma 0 (0.0) 9 (5.1) 9 (3.3)

Adenosquamous carcinoma 1 (1.0) 0 (0.0) 1 (0.4)

Not specified 4 (4.2) 4 (2.3) 8 (3.0)

Others 2 (2.1) 5 (2.9) 7 (2.6)

Staging at diagnosis, No. (%) .1550

I 0 (0.0) 4 (2.3) 4 (1.5)

II 1 (1.0) 8 (4.6) 9 (3.3)

III 9 (9.4) 20 (11.4) 29 (10.7)

IV 81 (84.4) 134 (76.6) 215 (79.3)

Not available 5 (5.2) 9 (5.1) 14 (5.2)

CNS evaluation at diagnosis .0070

No 12 (12.4) 44 (25.1) 56 (20.6)

Yes 81 (83.5) 116 (66.3) 197 (72.4)

Not available 4 (4.1) 15 (8.6) 19 (7.0)

Neuroimaging, No. (%) , .0001

CT 49 (61.2) 19 (16.4) 68 (34.7)

MRI 31 (38.8) 97 (83.6) 128 (65.3)

EGFR status, No. (%) .4197

Mutated 4 (4.1) 38 (21.7) 42 (15.4)

Wild-type 5 (5.1) 83 (47.4) 88 (32.2)

Not available 89 (90.8) 54 (30.9) 143 (52.4)

(Continued on following page)
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and treatment, in a standard that often parallels that of high-
income countries.19-21

The social and economic disparities between public and
private health care systems are crucial to cause a late di-
agnosis, and therefore are determinant of poor survival
rates. Herein, relevant baseline characteristics distin-
guished patients in these diverse scenarios. Patients from
public institutions weremore often smokers and had tumors

of SCC histology. Adenocarcinoma rates increased in the
past decade, whereas SCC and SCLC rates declined after
the 1990s. A major review of lung cancer in Brazil indicated
that SCC histology was more prevalent in public health care
services, whereas adenocarcinoma predominated in private
institutions. In this retrospective study, adenocarcinoma
overcame SCC histology in both scenarios, but the latter still
has a relevant proportion in public health setting.22-25

TABLE 1. Patient and Tumor Characteristics (Continued)

Characteristic Public Care (n = 98)
Private

Care (n = 175) Total (N = 273) P

ALK status, No. (%) —

Positive 0 (0.0) 6 (3.4) 6 (2.2)

Negative 0 (0.0) 40 (22.9) 40 (14.7)

Not available 98 (100.0) 129 (73.7) 227 (83.1)

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging; SCC, squamous cell carcinoma.

TABLE 2. CNS Metastasis Characteristics

CNS Metastatic Disease
Public Care
(n = 98)

Private
Care (n = 175)

Total
(N = 273) P

CNS evaluation .0006

Symptomatic disease 75 (78.1) 78 (44.6) 153 (56.4)

Routine 18 (18.7) 54 (30.8) 72 (26.6)

Not available 3 (3.1) 43 (24.6) 46 (17.0)

Neuroimaging , .0001

CT 56 (59.6) 33 (19.2) 89 (33.5)

MRI 38 (40.4) 139 (80.8) 177 (66.5)

ECOG PS at metastatic CNS diagnosis , .0001

0 4 (4.2) 26 (14.8) 30 (11.1)

1 30 (31.2) 64 (36.6) 94 (34.7)

≥ 2 59 (61.5) 18 (10.3) 77 (28.4)

Not available 3 (3.1) 67 (38.3) 70 (25.8)

Systemic disease controlled at metastatic CNS diagnosis .0367

No 84 (87.5) 138 (78.9) 222 (81.9)

Yes 8 (8.3) 31 (17.7) 39 (14.4)

Not available 4 (4.2) 6 (3.4) 10 (3.7)

No. of CNS lesions at diagnosis .3365

1 42 (43.7) 56 (32.2) 98 (36.3)

2 16 (16.7) 33 (19.0) 49 (18.2)

≥ 3 22 (22.9) 44 (25.3) 66 (24.4)

Not available 16 (16.7) 41 (23.5) 57 (21.1)

Largest CNS tumor size (mm) , .0001

Median (range) 25 (2.9-70) 15 (1.2-54) 16 (1.2-70)

Vasogenic edema .0809

No 14 (14.6) 38 (21.8) 52 (19.3)

Yes 65 (67.7) 96 (55.2) 161 (59.6)

Not available 17 (17.7) 40 (23.0) 57 (21.1)

Abbreviations: CT, computed tomography; ECOG PS, Eastern Cooperative Oncology Group performance status; MRI, magnetic resonance
imaging.
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Lung carcinomas are a genetically heterogeneous dis-
ease. The amount of somatic mutation is notably high in
NSCLC, and distinct molecular profiles may occur in
tumor from smokers and never smokers. The frequency
of EGFR mutation and ALK rearrangements found in the
private setting is similar to national data (25% of EGFR

mutations, and 3%-4% of ALK rearrangements). How-

ever, the frequency of driver mutations in the public care

was minimal, and , 10% was submitted to molecular

testing in the public setting. It might be justified by the

limited access to molecular testing and targeted therapy

in this scenario. Unfortunately, access, affordability, and

incorporation strategies remain relevant challenges in

the public health care.26,27

Because of the relatively high prevalence of occult CNS
metastasis in patients with stage III or IV NSCLC, it is
suggested that brain MRI should be routinely performed in
most cases. In symptomatic patients, brain MRI is the
standard test, whereas CT scan is an alternative when MRI
is not available. In our analysis, the majority of patients
(72.4%) had undergone CNS imaging at presentation.
However, a larger number of patients were symptomatic at

the public setting (78.1% v 44.6%), and brain MRI was less

often used (40.4% v 80.8%), in detriment to brain CT

(59.6% v 19.2% in the public and private care, respec-

tively). These data further illustrate the distinct presentation

and access to adequate imaging in the clinical practice.28

WBRT was the front-line treatment choice in more than half
of the cases, mostly at public setting (72.9% v 45.4%).
Furthermore, exclusive systemic chemotherapy was a
predominant salvage option for progressing disease in the
CNS at public centers. These findings highlight the lack of
access to modern radiation techniques in patients who lack
private insurance as well as the poor condition in which
these patients present when they finally have a chance to
be seen in a specialized cancer institution. In low- and

TABLE 3. Treatment Characteristics

Treatment

Public
Care

(n = 98)

Private
Care

(n = 175)
Total

(N = 273) P

Upfront treatment , .0001

WBRT 70 (72.9) 79 (45.4) 149 (55.2)

Radiosurgery 6 (6.3) 42 (24.1) 48 (17.8)

Surgery 0 (0.0) 13 (7.5) 13 (4.8)

Surgery plus WBRT 10 (10.4) 9 (5.2) 19 (7.0)

Surgery plus RT 0 (0.0) 1 (0.6) 1 (0.4)

Radiosurgery plus WBRT 0 (0.0) 1 (0.6) 1 (0.4)

Best supportive care 8 (8.3) 2 (1.1) 10 (3.7)

Not available 2 (2.1) 27 (15.5) 29 (10.7)

Second treatment , .0001

WBRT 3 (6.4) 21 (33.9) 24 (22.0)

Radiosurgery 2 (4.3) 12 (19.4) 14 (12.8)

Surgery 0 (0.0) 4 (6.4) 4 (3.7)

Radiosurgery plus WBRT 0 (0.0) 3 (4.8) 3 (2.8)

Target therapy 0 (0.0) 9 (14.5) 9 (8.3)

Systemic chemotherapy 41 (87.2) 6 (9.7) 47 (43.1)

Best supportive care 0 (0.0) 1 (1.6) 1 (0.9)

Not available 1 (2.1) 6 (9.7) 7 (6.4)

Abbreviations: RT, radiation therapy; WBRT, whole-brain radiation therapy.

TABLE 4. Survival Analysis
OS Median (months) 95% CI Event Censored Total Log-Rank

All patients 18.7 15.8 to 21.6 176 94 270 —

Institution , 0.001

Private 24.2 20.0 to 30.6 105 70 175

Public 12.1 6.7 to 13.6 71 24 95

Period of CNS metastatic disease , 0.001

At initial diagnosis 12.1 9.0 to 14.9 94 47 141

After initial diagnosis 26.0 21.1 to 32.5 81 47 128

OS After CNS Metastatic Disease

All patients 11.5 9.2 to 13.4 175 91 266 —

Institution 0.0003

Private 13.7 10.9 to 17.0 105 68 173

Public 6.1 4.4 to 9.6 70 23 93

Driver 0.0487

Negative 9.5 6.2 to 12.9 106 59 165

Positive 17.0 11.7 to 25.3 30 16 46

Abbreviation: OS, overall survival.
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middle-income countries, the gap of access to modern
therapeutic approaches such as conformed radiation
therapy remains considerable.29

The survival difference between patients treated in public
and private centers is striking. As presented throughout this
article, several factors may concur to determine such
contrast. These include distinct characteristics of
presentations—worse biology and more advanced
disease—but also lack of access to contemporary methods
of diagnosis and treatment. Even in patients with CNS
metastasis, which per se underlies such an unfavorable
prognosis, a huge survival difference could be detected.

Altogether, these data uncover the need to define and
implement better strategies to guarantee lung cancer
prevention, early diagnosis, and workflows for adequate
and timely treatment.

Among the potential limitations are the long inclusion pe-
riod (6 years) and the relatively small sample size. During
this period, it is possible that changes in clinical practice
may have affected the results described, including in-
creased use of molecular testing and targeted therapy.
Also, although a similar workflow was applied in each in-
stitution for patient selection, these were not requested to
provide the number of patients screened. For this reason, it
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was not possible to present the patient selection process in
a flow diagram. Given the retrospective nature of the study,
this issue could represent a significant source of bias.
Quality-of-life data are warranted in future prospective
assessments. By contrast, the current cohort was repre-
sentative of private and public health care institutions
geographically distributed in the country. Indeed, three of
five Brazilian regions were contemplated, increasing the
confidence and reproducibility of the results.

Although a large part of the Brazilian population is exclu-
sively covered by the public health system, this subgroup
had fewer patients included compared with private prac-
tice. It should be noted that large and representative private

institutions were selected to participate. These centers tend
to have better resources to maintain a dedicated research
infrastructure and personnel that enabled adequate patient
accrual. Another point of discussion is that public centers
usually present a more integrated patient care that includes
both outpatient and inpatient services. This characteristic is
distinct from private care, where a more fragmented system
is the norm. It means that patients selected in the public
health could present with greater disease burden and
worse prognosis because of its nature of centralized cancer
care institution. In the private care, patients may have been
selected almost exclusively in outpatient clinics, where
prognosis per se is supposably better.
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In summary, our results demonstrate the discrepancy
between public and private health care system in the
critical setting of patients with CNS metastasis from
NSCLC. Our results may reflect the reality in other low-
and middle-income countries and may serve as a basis
for encouraging improvements in clinical practice.

Programs to increase quality of lung cancer care and
shorten the gap of access are crucial in the upcoming
years. As novel and costly approaches are incorporated,
continuous effort should be exercised to guarantee
value in patient care, especially in settings marked by
limited resources.
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25. Tsukazan MTR, Vigo Á, Silva VDD, et al: Lung cancer: Changes in histology, gender, and age over the last 30 years in Brazil. J Bras Pneumol 43:363-367, 2017

Coelho et al

10 © 2022 by American Society of Clinical Oncology

Downloaded from ascopubs.org by 200.33.96.15 on March 14, 2023 from 200.033.096.015
Copyright © 2023 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.



26. Sun S, Schiller JH, Gazdar AF: Lung cancer in never smokers—A different disease. Nat Rev Cancer 7:778-790, 2007

27. Freitas HC, Torrezan GT, da Cunha IW, et al: Mutational portrait of lung adenocarcinoma in Brazilian patients: Past, present, and future of molecular profiling in
the clinic. Front Oncol 10:1068, 2020

28. Silvestri GA, Gonzalez AV, Jantz MA, et al: Methods for staging non-small cell lung cancer: Diagnosis and management of lung cancer: American College of
Chest Physicians evidence-based clinical practice guidelines. Chest 143:e211S-e250S, 2013

29. Faroni LD, Rosa AA, Aran V, et al: Access of patients with lung cancer to high technology radiation therapy in Brazil. JCO Glob Oncol 7:726-733, 2021

n n n

Non–Small-Cell Lung Cancer and CNS Metastasis

JCO Global Oncology 11

Downloaded from ascopubs.org by 200.33.96.15 on March 14, 2023 from 200.033.096.015
Copyright © 2023 American Society of Clinical Oncology. See https://ascopubs.org/go/authors/open-access for reuse terms.


