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Introduction

Approximately 1−2% of non-small cell lung cancers (NSCLCs) are positive for rearranged during transfection (RET) gene fusions. The aim of this real-world multi-national study was to describe clinical characteristics, biomarker testing, and treatment patterns of patients with RET fusion-positive NSCLC.





Methods

This observational study was conducted in 2020 in nine countries using electronic patient record forms, following Adelphi Disease Specific Programme (DSP™) methodology. Patients with advanced NSCLC (aNSCLC) were included in the overall cohort. A smaller RET fusion-positive cohort comprised patients from the overall aNSCLC cohort who had RET fusion-positive disease and no other co-alterations, plus an oversample of patients with RET fusion-positive disease and no other co-alterations.





Results

Patient characteristics were generally similar between the overall aNSCLC cohort (n=2947) and the RET fusion-positive cohort (n=576), aside from higher proportions of White/Caucasian patients, never smokers, and adenocarcinoma among the RET fusion-positive cohort. For the overall aNSCLC cohort, 899 (31%) were tested for RET fusions; 84% of RET test results were available prior to initiation of aNSCLC treatment. Comparisons between the two cohorts showed similar proportions of patients treated with chemotherapy (± immunotherapy), but less use of immunotherapy only or targeted therapy in the RET fusion-positive cohort.





Conclusions

Results of this real-world study provide insights into clinical characteristics, biomarker testing, and treatment patterns of patients with RET fusion-positive aNSCLC and highlight the need for awareness and education to increase RET testing with the intent to treat with selective RET inhibitors when appropriate to optimize outcomes for patients.
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1 Introduction

Non-small cell lung cancer (NSCLC) represents approximately 80−90% of all lung cancers (1, 2). Recently, treatment options for patients with advanced NSCLC (aNSCLC) have greatly expanded with the identification of targetable oncogenic driver alterations and the regulatory approval of several targeted therapies. One of these biomarkers is rearranged during transfection (RET) (3). Approximately 1−2% of all NSCLCs are positive for RET gene fusions (4, 5). Targeted treatments for RET fusion-positive aNSCLC include the selective RET kinase inhibitors selpercatinib and pralsetinib (6, 7).

Understanding real-world patient characteristics and treatment patterns, alongside more comprehensive information on biomarker testing, can provide important context for the rapidly evolving landscape of aNSCLC therapy and aid the generalizability of clinical trial data to routine clinical practice. The aim of this real-world multi-national study was to describe the clinical characteristics, biomarker testing, and treatment patterns of patients with RET fusion-positive aNSCLC.




2 Material and methods

This observational study was conducted from July to December 2020 in nine countries (Brazil, France, Germany, Italy, Japan, Spain, Taiwan, the UK, and the USA) following Adelphi DSP™ methodology, which involves large, multinational, cross-sectional surveys that collect real-world data from physicians and patients (8). Here, we report on patient-level data using electronic patient record forms (ePRFs) completed by physicians.



2.1 Recruitment, eligibility criteria, and data collection

Oncologists and pulmonologists (and respiratory surgeons in Japan) were identified using publicly available lists of clinicians in each country. Eligible specialists were responsible for managing patients with aNSCLC and saw at least three patients with a diagnosis of aNSCLC per month. A sample was then randomly selected from willing clinicians meeting the inclusion criteria.

Clinicians completed an online anonymized ePRF based on prior medical records for six consulting eligible patients with aNSCLC who were included in a pseudorandom sample (hereafter referred to as the overall aNSCLC cohort). An additional two patients were part of an oversample of patients with RET fusion-positive aNSCLC and no other co-alterations (hereafter referred to as the RET fusion-positive cohort). This latter cohort also included patients from the overall aNSCLC cohort whose disease was RET fusion-positive with no other co-alterations (Figure 1). Japanese patients were excluded from the RET fusion-positive cohort because RET fusion testing was not actively conducted in Japan at the time. Eligible patients were ≥18 years old, not participating in a clinical trial, and had a diagnosis of aNSCLC.




Figure 1 | Schematic flow chart showing study design. aNSCLC, advanced non-small cell lung cancer; RET, rearranged during transfection.






2.2 Study variables

Physicians provided information on patient demographics, clinical characteristics, biomarker testing, and first-line treatment. In particular, the ePRFs captured individual patient data on RET testing, including whether RET testing was conducted, results of RET testing, and whether next-generation sequencing (NGS) was used.




2.3 Statistical analyses

Descriptive statistics are provided for demographics and disease characteristics, using median with interquartile range (IQR) for continuous variables, and the frequency and percentage within each category for categorical variables. Missing data were excluded from the analysis and no imputation was conducted.




2.4 Ethical considerations

Data collection was in line with European Pharmaceutical Marketing Research Association guidelines (9). Study materials and protocol were reviewed and exempted by the Western Institutional Review Board (study protocol number AG8757) and were in full accordance with relevant legislation at the time of data collection (10, 11).





3 Results

Demographic and clinical characteristic data were available for 2947 patients in the overall aNSCLC cohort and 576 patients in the RET fusion-positive cohort (Table 1). Characteristics were generally similar between these cohorts for most parameters, including median age (67 [IQR 60−72] years vs. 65 [IQR 57−70] years), presence of central nervous system metastases, and programmed cell death ligand 1 (PD-L1) expression, and with most patients in each cohort being male, having stage IV disease and Eastern Cooperative Oncology Group performance status (ECOG PS) 0−1 (Table 1). Median age for the overall aNSCLC cohort was similar across the nine countries (data not shown).


Table 1 | Patient demographic and clinical characteristics in the overall aNSCLC population and in patients with RET fusion-positive aNSCLC and no other co-alterations.



Although statistical comparisons were not made, there were notable numerical differences between the overall aNSCLC cohort and the RET fusion-positive cohort for some parameters, including higher proportions of White/Caucasian patients (68% vs. 84%), never smokers (23% vs. 36%), and histology of adenocarcinoma (70% vs. 88%), and lower proportion of squamous cell carcinoma (25% vs. 6%), in the RET fusion-positive cohort. All comparisons between cohorts came with a caveat that the RET fusion-positive cohort excluded Japanese patients and included a small number of patients from the overall cohort. In the RET fusion-positive cohort, there was wide variation in the proportion of never smokers across countries, ranging from 24% and 31% in France and the USA, respectively, to 70% in Taiwan (data not shown).

The testing rate for RET gene fusions at diagnosis of advanced disease was 31% (899 of 2947 patients) in the overall aNSCLC cohort, but varied widely across countries, from 8% in Taiwan to 67% in the USA (Table 2). Testing for epidermal growth factor receptor (EGFR) mutations was more consistent across countries, ranging from 73% in Brazil to 90% in Taiwan. In general, the USA had the highest rates of testing across all biomarkers (Table 2). For patients in the overall aNSCLC cohort with available results (n=820), the prevalence of RET gene fusions was 4.8%, but was as high as 26.8% in Brazil. Most patients (77%) had been tested using NGS, and 84% had test results available prior to initiation of treatment for advanced disease (Table 2).


Table 2 | Biomarker testing for the overall aNSCLC cohort and breakdown by country.



The percentage of patients receiving chemotherapy (33% vs. 32%) or chemotherapy plus immunotherapy (19% vs. 18%) as first-line treatment was very similar between the overall aNSCLC cohort and the RET fusion-positive cohort (Table 3). In the RET fusion-positive cohort, across the eight countries evaluated, chemotherapy was prescribed for 9−57%, and chemotherapy plus immunotherapy for 7−33%, in the first-line setting (Table 3). Compared to the overall aNSCLC cohort, the percentage of patients treated with immunotherapy only (18% vs. 9%) or with targeted therapy (26% vs. 16%) was numerically lower in the RET fusion-positive cohort.


Table 3 | First-line drug treatment class among the overall aNSCLC cohort and RET fusion-positive cohort and by country for the RET fusion-positive cohort.






4 Discussion

This observational study provides real-world data from nine countries on the clinical characteristics, biomarker testing, and treatment patterns of patients with aNSCLC, focusing on data from patients with RET fusion-positive aNSCLC and no other co-alterations. Demographic and clinical characteristics, such as median age (65 years; IQR 57−70), advanced disease stage at diagnosis, predominantly adenocarcinoma histology, and a relatively high proportion of never smokers among the RET fusion-positive cohort were generally as expected for this patient population (3, 6). However, other studies have reported a preponderance of female patients (12), whereas in our RET fusion-positive cohort, 43% were female.

The RET testing rate of 31% across the nine countries in this study is much lower than those for EGFR and ALK (≈80%), the more established biomarkers for NSCLC. This has various clinical implications. First, RET is an emerging biomarker (13); selective RET inhibitors have been available only for the last 4 years but at the time of writing are still not widely available or reimbursed across all lines of therapy among the countries in this study, including Brazil and Taiwan (no access across any line of therapy) and France and Italy (no access for first-line therapy). As access to selective RET inhibitors expands, we expect testing rates to increase. Second, education and awareness for RET as an actionable biomarker needs to be pursued, as evidence clearly suggests that patients derive benefit when tested for RET and treated, if appropriate, with a selective RET inhibitor in the first-line setting (14). Third, as more actionable biomarkers emerge for NSCLC, broad testing with NGS should become the norm and this will help increase testing rates across the spectrum for all biomarkers. The 4.8% positivity rate for RET fusions in the overall aNSCLC cohort who were tested was somewhat higher than the expected rate of ≈1−2% for RET fusion-positive aNSCLC (4, 5), although the positivity rate was reduced to 2.7% after excluding data from Brazil, which had a positivity rate much higher than any other country (26.8%). The exact reason for this difference is not known.

The proportion of patients treated with first-line chemotherapy or chemotherapy plus immunotherapy was almost the same in both cohorts. However, the use of targeted treatment was numerically lower in the RET fusion-positive cohort than in the overall aNSCLC cohort, possibly because selective RET inhibitors were just becoming available at the time of the study. The use of immunotherapy was also numerically lower in the RET fusion-positive cohort, which appears to be consistent with the lower rate of PD-L1 expression ≥50% in this cohort.

Limitations of this study include its observational design, making it subject to potential biases inherent in non-randomized research, such as selection bias and confounding factors that could influence treatment choices and outcomes. For example, selection of consecutive patients may have resulted in over-representation of patients who consult more frequently. In addition, there may have been potential biases in selecting the RET fusion-positive cohort. This cohort included both a subgroup of patients with RET fusion-positive disease and no other co-alterations from the overall aNSCLC cohort and an oversample of those with RET fusion-positive disease and no other co-alterations, which may not accurately reflect the broader population of RET fusion-positive aNSCLC patients with varying molecular profiles. The retrospective study design using electronic patient records may have provided incomplete or inconsistent data across different sites, potentially affecting the accuracy of clinical information. The study was conducted across nine countries, which may have led to variability in treatment patterns and access to biomarker testing due to differences in healthcare systems, guidelines, and resources. Although 31% of patients in the overall aNSCLC cohort were tested for RET fusions, this may not represent the full patient population, and the availability of RET testing could be limited in some regions or settings, leading to underreporting of RET fusion-positive cases. It is also noteworthy that the study mainly focused on descriptive analysis of clinical characteristics and treatment patterns, rather than directly evaluating the effectiveness of different treatments in the RET fusion-positive cohort. This study was conducted almost 4 years ago and, while we believe the findings are still relevant, a repeat study should be performed to assess the impact of the advancements in diagnostic and treatment paradigms (e.g., availability of selective RET inhibitors) over these years.

In conclusion, this study provides insights into the clinical characteristics, biomarker testing, and treatment patterns of patients with RET fusion-positive aNSCLC and highlights the need for increased RET testing rates, preferably with NGS, with the option to treat with selective RET inhibitors in the event of RET fusion-positive disease.
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