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Lung cancer is the second leading cause of cancer and the 
most common cause of death from cancer worldwide.(1) In 
the initial diagnostic workup of lung cancer, it is essential 
to recognize the fact that it is a highly heterogeneous 
disease. Precise molecular characterization is key to 
improving understanding of the tumor pathogenesis, to 
determining the prognosis, and to defining an individualized 
treatment plan based on predictive biomarkers. Therefore, 
since 2010, the Association for Molecular Pathology, the 
College of American Pathologists, and the International 
Association for the Study of Lung Cancer have collaborated 
to review the main evidence in molecular analysis and its 
implications. The most recent guideline, issued in 2018, 
includes many relevant recommendations and advocates 
for testing all patients with nonsquamous non-small cell 
lung cancer (NSCLC) for EGFR activating mutations, ALK 
rearrangements, and ROS1 rearrangements; if adequate 
material is available, another group of genes—including 
BRAF, MET, RET, ERBB2 (HER2), and KRAS—should be 
included in an expanded panel.(2) In addition, samples 
should be tested for predictive biomarkers of response to 
immune checkpoint inhibitors targeting the programmed 
death 1/programmed death-ligand 1 (PD-L1) pathway, 
such as PD-L1 expression in the tumor and inflammatory 
cells, and the tumor mutational burden should be also 
determined.

The importance of molecular characterization of NSCLC 
has been demonstrated in many trials,(3,4) which has had 
a major impact on clinical practice. Patients in whom the 
tumors have targetable oncogenic drivers and who have 
access to matched therapies have been shown to have 
better response rates, longer progression-free survival, 
and better quality of life scores than do unselected 
patients treated with traditional chemotherapy.(3,4) In 
fact, the Lung Cancer Mutation Consortium analyzed 
tumors from 1,007 patients with NSCLC and demonstrated 
absolute gains in overall survival in the patients in 
whom an oncogenic driver was identified in biopsy 
samples and who were treated with matched targeted 
therapies in comparison with those who did not receive 
genotype-directed therapies (3.5 years vs. 2.4 years, 
hazard ratio = 0.69; p = 0.006).(5) Another key advance 
that must be mentioned is related to the superiority of 
pembrolizumab, an anti-programmed death 1 antibody, 
in terms of overall survival rates, in comparison with 
platinum-based chemotherapy, in NSCLC patients with 
a tumor proportion score for PD-L1 ≥ 50%.(6) Therefore, 

the identification of these predictive biomarkers is a 
critical step in the treatment decision-making process 
for patients with NSCLC. 

In the current issue of the JBP, Oliveira et al.(7) describe 
the frequency of EGFR mutations, ALK rearrangements, 
and PD-L1 expression in tumor samples evaluated at a 
surgical pathology laboratory in northeastern Brazil. Using 
a sensitive, next-generation sequencing technique, the 
authors found the frequency of EGFR activating mutations 
to be 22%. Using immunohistochemistry with the D5F3 
clone, they detected ALK expression in 10.4% of the 
samples, and immunohistochemistry with the SP263 
clone revealed a surprisingly low (50.9%) rate of PD-L1 
positivity. In comparison with other studies conducted in 
Brazil, the EGFR mutation rate was similar,(8) whereas the 
level of ALK expression was higher.(9) Selection bias (due 
to geographic limitations and small sample sizes) could 
explain those discrepancies. Larger samples evaluated in 
multicenter studies would be more informative. Regarding 
PD-L1 expression, the high proportion of tumors testing 
negative for PD-L1 (49.5%) is remarkable in comparison 
with the 30% rate observed in the KEYNOTE-189 trial. (10) 
In one recent study conducted in Brazil, 61.39% of 
the 1,018 tumors evaluated (with clone 22C3) tested 
negative for PD-L1 expression,(11) suggesting that the 
epidemiology of this biomarker could be different among 
patients in Brazil. 

Brazil faces many challenges in terms of broadening 
access to molecular pathology diagnosis and health 
technology in general. In addition to the delayed NSCLC 
diagnosis, a low proportion of patients have access to 
the recommended molecular testing.(8) Only half of all 
patients with advanced NSCLC who are diagnosed with 
lung adenocarcinoma are tested for EGFR activating 
mutations, and even fewer are tested in the public 
health care system. Data regarding ALK rearrangements 
and PD-L1 expression are scarce. All of that has direct 
impacts on overall survival rates, which differ between 
patients treated in the public sector and those treated in 
the private sector,(12) the median overall survival among 
patients with stage IV adenocarcinoma being 14.2 months 
for those who underwent molecular testing compared 
with 8.5 months for those who did not. 

Among the barriers to access to molecular testing and 
matched targeted therapies in Brazil are the continental 
dimensions of and widespread internal social inequalities 
within the country, as well as preanalytical issues, such 
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as the poor quality of formalin at many hospitals 
and inappropriate handling of small tissue samples 
in pathology laboratories. Access to the latest health 
technologies is restricted to a few centers, which 
compromises prevention, diagnosis, and treatment. 
There is a considerable delay in the approval of new 
therapies and in the activation of clinical trials by 
regulatory agencies, making it even more difficult 
to broaden access to new technologies. Ways to 
overcome some of the aforementioned obstacles 
include international collaboration, the creation of 
larger databases, and education (of physicians and 

patients), as well as the fostering of positive dialogues 
among medical societies, pharmaceutical companies, 
and advocacy groups.(13)

In daily clinical practice, precision oncology, in which 
pathological and molecular data, such as those related to 
prognostic and predictive biomarkers, are incorporated 
into the decision-making process, can identify the best 
candidates for some molecular-targeted therapies. 
Therefore, describing the molecular profile of patients 
with NSCLC in Brazil is essential to broadening access 
to therapies that are more safe and effective. 
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