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Non-small cell lung cancer (NSCLC) is still diagnosed at late stages in Brazil. The availability of newer treatment options has changed patient management, however, few real-world data have been published since then. This is a population-based retrospective cohort study that aims to evaluate the characteristics of stage III/IV NSCLC patients and their journey in the Brazilian private healthcare system. Patients aged ≥18 years, residing in Brazil who had their first medical appointment between 2016 and 2018 were included in the study. The sociodemographic and clinical characteristics of the patients and time intervals of interest were described. A total of 10,394 patients were analyzed. The majority of the patients were male (58.5%) with a median age of 64.0 (IQR = 58.0 – 71.0) years. In relation to characteristics of the disease, most of the tumors were characterized as adenocarcinomas (52.3%) and diagnosed at stage IV (72.2%). Most patients arrived at the hospital with an established NSCLC diagnosis, while 45.7% were diagnosed at the first medical appointment in the hospital or later. For patients who were diagnosed at the first medical appointment or later, a median interval of 15.0 (IQR = 6.0 – 33.0) days was observed between the first medical appointment and the diagnosis. The first treatment was given after a median of 25.0 (IQR = 6.0 – 49.0) days after diagnosis for patients without a prior diagnosis, and 57.0 (IQR: 33.0 – 98.0) days for patients with a prior diagnosis. The most common treatments were chemotherapy alone (33.8%), chemotherapy combined with radiotherapy (21.5%), radiotherapy alone (13.1%), adjuvant or neoadjuvant treatment (9.3%), surgery (3.3%), and immunotherapy (0.7%; alone or combined). At the end of follow-up (September, 2020), 52.3% of the patients had died. Despite having more treatment options in the private sector, data show that there is a need to improve access to technologies.




Keywords: Lung cancer1, Brazil2, RWE3, Access4, Treatment5




1 Introduction

Lung cancer is the leading cause of cancer death globally, with an estimated 1.8 million deaths (18%) in 2020 (1). In Brazil, lung cancer may be the second or third most common cancer among men, depending on the country region, and the third most common cancer among women. As in most countries, lung cancer is the leading cause of cancer mortality in Brazil (2). NSCLC is usually diagnosed in advanced stages and has poor survival rates in Brazil. A study has shown that roughly 87% of the patients were diagnosed with locally advanced or metastatic disease (stages III and IV, respectively) between 2000 and 2014 (3, 4).

Considering that NSCLC is still diagnosed at later stages, some studies have been conducted in order to understand the patients’ journey (5–7). Data from Greece and Bangladesh report a prolonged interval from the onset of symptoms to treatment; within 81 and 151 days, respectively (5, 7). To deal with this issue in Canada, Cotton et al. (2020) proposed a diagnostic assessment program to improve the efficiency of the healthcare system and reported a decrease in the wait time to diagnosis (8).

There is a lack of reliable structured and centralized data on lung cancer treatment in Brazil, with very high rates of misdiagnosis and underreporting throughout the country (9). The Brazilian healthcare system is divided into two main players, the public sector represented by the Unified Healthcare System, and the private sector, represented for the most part by the Supplementary Healthcare System (10). Different reimbursement processes are defined for sectors and, the private sector has greater access to high complexity and innovative drugs. The purpose of the present study is to provide information on the journey of stage III/IV NSCLC patients and their characteristics in the Brazilian private healthcare system between 2016 and 2018.




2 Materials and methods

This is a population-based retrospective cohort study to characterize the journey of stage III/IV NSCLC patients in the Brazilian private healthcare system. For the present study, adult patients aged ≥18 years, residing in Brazil, diagnosed with stage III/IV NSCLC, as reported in the database, whose hospital data was sent to the Cancer Hospital Registry (from Portuguese, Registro Hospitalar de Câncer – RHC) database, who had their first medical appointment between January 2016 and December 2018 were included and followed until Sept./17/2020. Exclusion criteria were defined as follows: absence of “C34” (lung cancer code); absence of histological type compatible with NSCLC; and patients treated exclusively in the public sector. The database was checked for inconsistencies and the following data were excluded: individuals diagnosed ≥1 year before the first medical appointment, those treated with hormone therapy, and those who received transplants.

The databases considered for the retrospective study were extracted using the ICD-10 code C34 (C34.0, C34.1, C34.2, C34.3, C34.8 and C34.9) for lung cancer and histology type to identify NSCLC (e.g., adenocarcinoma and squamous cell carcinoma). This study focused on the private sector of the Brazilian healthcare system. RHC is a hospital-based cancer registry that systematically and continuously collects, stores, processes and analyzes information from patients treated in a hospital unit with a confirmed diagnosis of cancer (11).

The study was conducted in accordance with the requirements of CNS/MS Resolution No. 466/2012 (12). The data were obtained from a public secondary database, therefore approval by an ethics committee was waived. The assessment and treatment of the cases are based on a private database, which is anonymized, protecting the confidentiality and privacy of the patients. Considering the private context of the data, a formal Consent to Release Information is not required as per Resolution 510/2016 Art.14 (12).

The date of the first medical appointment is defined as the date of patient care by the service responsible for their diagnosis/treatment, as well as the first contact with the doctor who initiates the diagnostic/therapeutic process. Visits for screening are not included. The first diagnosis date is defined as the date of anatomopathological confirmation of the tumor. When the patient arrives at the hospital with an established diagnosis, all information sent through the medical report, or tests performed at other institutions or other services must be used. The year of the first medical appointment defines the year of the database in which patients will be registered (11).

For data analysis, the data was initially checked to exclude cases with inconsistences such as patients diagnosed one year or more before the first medical appointment, patients treated with hormone therapy and transplant patients. The dates informed in the database were used to estimate specific variables as follows: “interval between the first medical appointment and diagnosis” (using “date of the first medical appointment” and “date of the first diagnosis”), “interval between the diagnosis and first treatment” (“date of the first diagnosis” and “date of the start of the first specific treatment for the tumor at the hospital”) and “interval between the first treatment and death” (“date of the start of the first specific treatment at the hospital” and “date of death”).

A convenience sample was considered for this study and all patients with inclusion criteria were filtered and included. An initial descriptive statistical analysis was performed, and continuous variables were checked for normality distribution in order to select the most appropriate analysis technique. Qualitative or categorical variables were summarized using descriptive statistics using the number of observations (n) and percentages (%). The Mann-Whitney test was used to verify the association of tumor histological type and tumor stage with the interval between the first medical appointment and diagnosis, interval between the diagnosis and the first treatment, and interval between the first treatment and death.




3 Results

The RHC database retrieved a total of 701,954 records between 2016 and 2018. After applying the eligibility criteria, 10,731 registries were analyzed. The database was checked to exclude inconsistent data. A total of 10,440 patients were included in the study. Figure 1 shows the study sample flowchart, including reasons for exclusion.




Figure 1 | Flowchart of the number of records in the database after fulfilling the inclusion and exclusion criteria.



Table 1 shows general characteristics of the study sample. The median age was 64.0 years (interquartile range [IQR]: 58.0 – 71.0), and most individuals were male (58.5%), caucasian (34.7%), with incomplete junior high school education (41.5%) and residing in the Southeastern Region (51.9%). In regard to patient acceptance, 24.5% came from an oncology clinic.


Table 1 | Sociodemographics of stage III/IV NSCLC patients.



Table 2 presents information on the tumor, treatment and other clinical characteristics. Adenocarcinoma was the most common histological tumor type (52.3%), followed by others (43.8%) and squamous cell carcinomas (3.9%). For 72.2% of the patients, staging at diagnosis was IV. The most significant basis for tumor diagnosis was primary tumor histology in 57.7% of the cases, followed by histology of metastasis (4.7%) and image for examination (1.4%). In addition, family history was reported by 2,010 patients (19.3%), corresponding to more than half of the patients who reported a family history.


Table 2 | Tumor, treatment and other clinical data of stage III/IV NSCLC patients.



Table 3 presents the results related to primary outcomes of the study. Most patients (53.7%) were diagnosed before their first medical appointment. For patients diagnosed at their first medical appointment or later (45.7%), a median interval of 15 days (IQR: 6 – 33) was observed between the first medical appointment and diagnosis. The first treatment was given after a median interval of 25 days (IQR: 6 – 49) after diagnosis for patients without a prior diagnosis, and 57 days (IQR: 33 – 98) for patients with a prior diagnosis. Most patients were treated with chemotherapy alone (33.5%), chemotherapy combined with radiotherapy (21.5%) and radiotherapy alone (13.4%). In addition, 9.3% of patients were treated with neoadjuvant or adjuvant treatments, 3.3% with surgery, and 0.7% with immunotherapy (alone or combined), while 16.3% did not receive any therapeutic strategy. A complete description of the first treatment strategy used is shown in the Supplementary Table 1. A median interval of 124 (IQR: 41 – 275) days was seen between the first treatment and death. Data was stratified according to stage at diagnosis and is also shown in Table 3.


Table 3 | Amount of time before diagnosis, treatment and death, of stage III/IV NSCLC patients.



Possible associations between the interval between the first medical appointment and diagnosis, interval between diagnosis and the first treatment and interval between the first treatment and death, with tumor stage and histological tumor type are shown in Figures 2–4. The interval between the first medical appointment and diagnosis, and interval between diagnosis and the first treatment (with diagnosis at the first medical appointment or later) observed for the adenocarcinoma histological type (median of 15 and 23 days, respectively) was significantly different in relation to squamous cell carcinomas (median of 11 and 28 days, respectively) and others (median of 14 and 26 days, respectively).




Figure 2 | Amount of time between the first medical appointment and diagnosis, based on tumor histological type and stage at the first appointment using the Mann-Whitney test (lower bar limit: P25%; upper bar limit: P75%; square: median). ADE, adenocarcinoma; SCC, squamous cell carcinoma.






Figure 3 | Amount of time between the diagnosis and the first treatment with (B) or without (A) prior diagnosis based on the histological tumor type and stage at the first appointment using the Mann-Whitney test (lower bar limit: P25%; upper bar limit: P75%; square: median). ADE, adenocarcinoma; SCC, squamous cell carcinoma.






Figure 4 | Amount of time between the first treatment and death based on histological tumor type and stage at the first appointment using the Mann-Whitney test (lower bar limit: P25%; upper bar limit: P75%; square: median). ADE, adenocarcinoma; SCC, squamous cell carcinoma.



Regarding tumor stage at first appointment, a statistically significant difference was observed for all outcomes. The estimated values were 18 and 14 days for the interval between the first medical appointment and diagnosis for stage III and IV, respectively, 33 and 22 days for the interval between diagnosis and the first treatment (with diagnosis at the first medical appointment or later), 64 and 54 days for the interval between diagnosis and the first treatment (with the diagnosis prior to the first medical appointment) and 166 and 112 days for the interval between the first treatment and death.




4 Discussion

The purpose of this study was to evaluate the characteristics of stage III/IV NSCLC patients and their journey in the Brazilian private healthcare system. Overall survival after the first treatment was also evaluated. This analysis is essential to understand improvements in the management of NSCLC in the Brazilian private healthcare setting.

The Brazilian healthcare system is composed of two main players, the public health assistance provided by the Unified Healthcare System (Sistema Único de Saúde - SUS) and the private health assistance provided by the Brazilian private healthcare system (10). Roughly 47 million Brazilians use the private system, which comprises a mere 25% of the country’s population (13). Considering that different reimbursement and treatment access patterns are observed, the assessment of NSCLC patients based on the healthcare system used, provides robust information.

We analyzed 10,440 NSCLC patients stage III and IV. This number is close to the one published by GLOBOCAN 2020 that shows a prevalence of 43,726 lung cancer patients in 5 years. As we consider just the private care system (25% of the population) (13), we expect 10,931 lung cancer patients. However, our study was focused on NSCLC that represents 80% of all lung cancer (14), it means 8,745 patients according to GLOBOCAN data. Our number is a little higher than that meaning a good estimation of the NSCLC population in Brazil.

In relation to the patients’ journey up to the diagnosis of the disease, roughly 45% of overall, stage III and stage IV patients were diagnosed after their first medical appointment, and there was a median interval of 15 days between the events for overall and stage IV patients and 18 days for stage III. However, limitations inherent to the database must be considered when interpreting the results. Ferreira et al. (2019) reported on the journey of NSCLC patients in the private system between 2011 and 2016, finding that most of patients were diagnosed at stage IV, and the average interval between admission and diagnosis was 31 days (15). Abrao et al. (2017) published an analysis on the access of lung cancer patients to the Brazilian public healthcare system by reviewing the medical records of individuals followed between July/2008 and December/2014 in São Paulo. The estimated time between the onset of symptoms and diagnosis was roughly three months (16). It was evident that the interval between the medical appointment and diagnosis in the private system was much shorter, regardless disease stage.

Ferreira et al. (2021) have previously conducted a study to describe the journey of NSCLC patients in the Brazilian private healthcare system. However, the availability of newer treatment options, such as tyrosine kinase inhibitors (TKIs) and immunotherapy, could have had an impact on patient management in the country (6).

In this study, the median time to treatment (from diagnosis to start of treatment) for patients with stage III and IV NSCLC was 25 days for those without a prior diagnosis and 57 days for those with a prior diagnosis. The median time to treatment found for individuals without a prior diagnosis in this study concurs with prior studies that analyzed the time to treatment for lung cancer patients. A study from The Netherlands Cancer Registry found a median time to treatment of 28 days, and a hospital-based registry study conducted in Greece found a median time to treatment of 23 days (7, 17). In regard to Brazil, previous analyses reported a median interval of 35 days between diagnosis and the start of treatment in the private sector and roughly 30 days in public healthcare system (15, 16). The median interval between diagnosis and treatment was almost two-fold greater for individuals diagnosed before the first medical appointment. This difference may be accounted for by the fact that patients who are diagnosed and treated in different health units may suffer delays in the start of treatment, suggesting that an early referral to a specialized center upon lung cancer suspicion may be preferred. Diagnostic procedures (i.e., bronchoscopy, CT-guided biopsy, endobronchial ultrasound) are not always available at primary/secondary institutions. And, notably, pathology reports are often delayed at non-specialized units, as immunohistochemistry is performed offsite, which may lead to delays and misdiagnosis.

Stratifying according to stage, median time to treatment was 33 and 22 days for those without a prior diagnosis in stages III and IV, respectively, and 64 and 54 for those with a prior diagnosis in stages III and IV, respectively. Most of the studies reports data regardless stage at diagnosis and comparisons could not be performed (7, 15, 17). Only Abrao et al. (2017) described that both patients at stages III and IV had, in majority, a delay in the start of treatment shorter than 1.5 months (16). Further analyses are still needed to determine possible differences on time to treatment among patients diagnosed in stages III and IV.

Biomarker analysis is currently recommended for lung cancer (18, 19). Disease guidelines state that molecular testing should be performed as part of the disease diagnosis and progression during targeted therapy (19). The detection of EGFR, BRAF and MET mutations and the analysis of ALK, ROS1, RET, and NTRK translocations have already been incorporated into the diagnostic standards of NSCLC and inhibitors of these kinases are in routine clinical use around the world. In addition to genetic examination, NSCLCs are usually subjected to expression analysis of the programmed death ligand 1 (PD-L1) protein to assess the use of immune checkpoint inhibitors (20). However, available data suggests a lack of this analysis at the start of treatment, which could delay disease management (19).

Unfortunately, access, affordability and incorporation strategies pose significant challenges in low- and middle-income countries. In Brazil, access to molecular testing is limited and data on the occurrence of clinically useful mutations are still scarce, especially in the public healthcare system (3). However, treatment in the private healthcare system is driven by histologic type, molecular findings and PD-L1 expression, in accordance with current recommendations. In Brazil, optimizing strategies to identify the appropriate driver mutations are needed to match the approved molecularly targeted therapies or immunotherapy (9).

Cronemberger et al. (2020) assessed molecular testing and treatment patterns among newly diagnosed patients with locally advanced or metastatic NSCLC across Brazilian cancer centers. The study reported that EGFR mutation testing was performed on 54% of all metastatic adenocarcinoma patients, and 70.4% of those with private health insurance coverage (21). Unfortunately, data on the percentage of patients that had a molecular test ordered was not available in our dataset, or how it could have had an impact on start of treatment delays.

Several variables were assessed to determine associations in regard to the amount of time between the first medical appointment and diagnosis, diagnosis and first treatment, and first treatment and death. The amount of time between the first medical appointment and diagnosis was significantly higher among patients with adenocarcinoma when compared to those with other histological types. In addition, shorter intervals were significantly associated with stage IV (interval between the first medical appointment and diagnosis, diagnosis and first treatment, and first treatment and death). Kourlaba et al. (2019) conducted a study aiming to describe the journey of lung cancer patients in Greece. The author found statistically significant differences for the journeys of patients from the onset of symptoms to the start of treatment and first treatment based on the histological type, however, the impact of the disease stage at diagnosis was not evaluated (7).

Chemotherapy alone was the most common first strategy treatment used among overall (33.8%) and stage IV samples (35.7%). Among stage III group, chemotherapy combined with radiotherapy (concomitant or sequential) was the most frequently used treatment strategy (30.9%), followed by chemotherapy only (28.8%). This data is consistent with a previous analysis conducted in the Brazilian private healthcare system, which shows widespread use of platinum-based regimens (22, 23). Baldotto et al. (2018) analyzed NSCLC patients in the private health sector from 2011 to 2014, and the use of a wide variety of systemic therapies was reported. Among the first-line therapeutic strategies, the most common regimens were bevacizumab + carboplatin + paclitaxel (21.1%), followed by carboplatin + pemetrexed (20.4%) and cisplatin + pemetrexed (17.1%). Radiotherapy was used by 60% of the patients, while surgical procedure was the first-line option in 19.1% of cases and the second-line option in 4.6% (24).

In our analysis, only 0.7% of the patients were using immunotherapy (0.5% among stage III and 0.8% among stage IV). This is a very low estimate since the guidelines of the Brazilian Society of Clinical Oncology recommend this treatment. The first treatment of this class for lung cancer in Brazil was approved in 2017 (25). The use of TKIs could not be assessed as the database only contained intravenous therapy data. Cronemberger et al. (2020) reported that 10.8% of stage IV adenocarcinoma patients tested for EGFR mutations used EGFR-TKIs as a first-line strategy. (20) No study reporting the patterns of immunotherapy use in Brazil have been found to date, thus, further analysis is required to determine these patterns.

Notable strengths and limitations of this study are detailed below. Some of the strengths are related to the analysis of a large database which provides an understanding of the treatment dynamics and journey while pursuing access to disease management. However, the retrospective nature of the study could be related to incomplete records which could impose significant limitations on the analysis. In addition, our analysis did not include the incidence of molecular testing. Until recently, no major therapy improvements had been available to patients with unresectable stage III NSCLC beyond the optimization of chemoradiation regimens. This has now changed with the Brazilian Health Regulatory Agency’s (Anvisa) approval of biological therapies for the treatment of NSCLC patients. The lack of a proper data register in the database may account for the lack of disease management options in our analysis. Our analysis includes stage III/IV patients. However, the treatment plan (curative or palliative) is not clear in the database which adds another limitation on the analysis. Finally, the present analysis does not represent the reality of the entire Brazilian healthcare system.

This study provided an overview of the journey of NSCLC patients in the Brazilian private healthcare setting and revealed a long and variable amount of time until start of treatment. Early patient referral to specialized treatment centers is key to reduce the amount of time before the start of treatment and improve patient outcomes.

Additionally, the results showed that access to innovative treatment strategies such as immunotherapy are still neglected. Further advances in molecular diagnostics and precision oncology are necessary to enable optimal cancer care delivery.
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