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Introduction

This study describes treatment and retreatment patterns and outcomes in patients in France following nivolumab as a second-line or later (2L+) treatment in locally advanced or metastatic non-small cell lung cancer (LAM NSCLC).





Materials and methods

This analysis included adults with tumor, node, metastasis stage IIIB–IV NSCLC (as defined in the 7th or 8th edition American Joint Committee on Cancer/Union for International Cancer Control) treated with nivolumab monotherapy in 2L+ using data from the retrospective Epidemiological-Strategy and Medical Economics Lung Cancer database. The inclusion period was from January 1, 2015, to September 30, 2020, with a follow-up until September 30, 2021. Analyses were stratified according to the duration of index nivolumab treatment and tumor programmed death ligand 1 expression levels.





Results

In total, the study included 4,001 patients (68% male; mean age [standard deviation] at index date, 63.6 [9.7] years) with a median follow-up of 34.3 months. The median nivolumab duration was 2.5 months (interquartile range, 1.4–6.3). The median overall survival (OS) from nivolumab initiation was 10.2 months (95% confidence interval [CI], 9.6–10.8). The median real-world progression-free survival and time to treatment discontinuation or death (95% CI) were 2.2 (2.1–2.3) and 2.7 (2.5–2.8) months, respectively. In total, 2,985 (74.6%) patients discontinued index nivolumab treatment: 226 (7.6% of discontinuers) received a further immune checkpoint inhibitor (ICI; 12.3% of discontinuers receiving further systemic treatment), and 1,604 (53.7%) received chemotherapy and/or targeted therapy. The proportion of ICI-retreated patients was the highest among those with the longest index treatment duration (15.8% among discontinuers receiving ≥26 weeks’ index nivolumab). The median OS from retreatment was longer in the resumption (ICI restart without another therapy for ≥6 weeks) compared with the rechallenge (ICI restart following non-ICI therapy) patient subgroup.





Conclusion

Few patients with LAM NSCLC in France received ICI retreatment following index nivolumab discontinuation, but the proportion increased with a longer duration of index nivolumab.
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1 Introduction

Lung cancer is a leading global health issue, with Europe reporting more than 484,000 new cases in 2022 and almost 50,000 annually in France, ranking it fourth in national cancer incidence (1). More than one-half of lung cancer diagnoses in patients in France are stage IV at diagnosis, contributing to its status as the leading cause of cancer death in France, responsible for approximately 20% of deaths (1, 2). Globally, non-small cell lung cancer (NSCLC) accounts for 85%–90% of lung cancer cases (3). Treatment has advanced and evolved over the past decade from platinum-based chemotherapy to include targeted therapies and immune checkpoint inhibitors (ICIs), including treatments targeting the programmed cell death protein-1 receptor and its ligand, programmed death ligand 1 (PD-L1), improving outcomes for patients with NSCLC, especially those without oncogenic mutations (4–6).

ICIs were first introduced for treating locally advanced or metastatic (LAM) NSCLC following the demonstration of improved overall survival (OS) compared with docetaxel after disease progression on first-line (1L) therapy, leading to nivolumab’s availability in France since 2015 (7–9). Recent pooled data from the pivotal Phase 3 randomized trials CheckMate 017 (squamous NSCLC) and CheckMate 057 (non-squamous NSCLC) have shown 5-year OS rates of nivolumab as second-line (2L) therapy at 13.4% versus 2.6% for docetaxel (10). In Europe, pembrolizumab was approved as a 2L therapy for patients with PD-L1 ≥ 1% in 2016 and as 1L monotherapy for patients with PD-L1 ≥ 50% in 2017 (11). Subsequent evolution of ICI use in Europe from 2L to 1L, regardless of PD-L1 expression, began with the approval of pembrolizumab with chemotherapy in 2018 (11) followed in 2020 by the combination of nivolumab, ipilimumab, and chemotherapy for patients without specific genetic mutations (8, 12, 13).

Real-world data show increasing use of immunotherapy in the years following its introduction in the 2L and later and then as a 1L treatment for advanced NSCLC in France (9, 14). Survival outcomes from real-world use of nivolumab in 2L align with those reported in randomized controlled trials, with 1-year survival rates of approximately 40%–50% (9, 15, 16). Understanding the characteristics and treatment patterns of patients receiving 2L or later (2L+) nivolumab is crucial, as real-world insights can inform the application of these therapies beyond clinical trial settings.

After disease progression and ICI discontinuation, retreatment with ICIs is an option for advanced NSCLC (17). The real-world French UNIVOC study, reporting on outcomes in patients commencing nivolumab between 2015 and 2016 (prior to ICI availability for 1L use), reported a median 2L+ nivolumab treatment duration of 2.8 months and a median OS of 11.5 months (18). Following discontinuation, 29% of patients received a second programmed cell death protein-1 receptor inhibitor course, with better OS outcomes observed in those who had a longer initial treatment duration.

This work utilizes the I-O Optimise multinational research program, leveraging the Epidemiological-Strategy and Medical Economics Lung Cancer (ESME-LC) data to study 2L+ nivolumab use in LAM NSCLC in France (19–21). The study period includes nivolumab’s initial approval to post-1L ICI approvals and aims to understand shifts in the 2L+ patient population and treatment outcomes. This analysis also aims to enhance knowledge of long-term treatment patterns and patient responses to 2L+ ICIs, in addition to retreatment patterns and associated survival outcomes.




2 Materials and methods



2.1 Study design

This retrospective cohort study included patients diagnosed with LAM NSCLC and treated with nivolumab as a 2L+ between 2015 and 2020 based on the ESME-LC data source in France (NCT03848052). Launched in 2014, the ESME-LC program is a large-scale academic initiative aimed at centralizing longitudinal real-life data from multiple cancer centers and public hospitals. At the time of the analysis, 30 sites were contributing to the ESME-LC database, including 18 French comprehensive cancer centers and 12 public hospitals. These sites were selected as representative of the French population and the French Healthcare system in the treatment of advanced and metastatic lung cancer (9). The patients included in the ESME-LC database at participating hospitals were all treated for lung cancer with radiotherapy or any systemic cancer therapy or had a diagnosis of metastatic lung cancer. It is estimated that the ESME-LC database accounts for approximately 12%–15% of all patients diagnosed with lung cancer in France between 2015 and 2022. The selection process for site participation allows retrospective compilation of a comprehensive list of patients treated for lung cancer at the participating hospitals.

Patients were followed up from the index date to the earliest of the following events: the end of available data (last contact or last patient status update before the study period concluded), known exit from the data source, or death. The follow-up period started from January 1, 2015, to September 30, 2021, allowing by design a minimum follow-up of 1 year and a maximum follow-up of 6 years for included patients.

Index date was defined as the start of initial nivolumab as a 2L+ therapy (index nivolumab treatment).

Retreatment was defined as the start of subsequent IO after index nivolumab treatment.

This study was conducted in accordance with the International Society for Pharmacoepidemiology Guidelines for Good Pharmacoepidemiology Practices and applicable regulatory requirements. The applicable legal provisions were observed. In compliance with French regulations, the ESME-LC data platform was authorized by the French data protection authority and managed by Unicancer in accordance with current best practice guidelines. Owing to the study design (non-interventional, retrospective, descriptive study using anonymized patient data), the need for informed patient consent was waived, but all patients approved the use of their data.




2.2 Study population and study period

This study included all adult patients (age ≥18 years at diagnosis) with histologically confirmed stage IIIB-IV LAM NSCLC (as defined in either the 7th or 8th edition American Joint Committee on Cancer/Union for International Cancer Control, de novo or relapsed) (22, 23) treated with nivolumab monotherapy in 2L+ between January 1, 2015, and September 30, 2020, in a center of care participating in the ESME-LC database. Patients with a primary malignancy in the 5 years prior to the date of lung cancer diagnosis were excluded.




2.3 Stratifications and subgroups

Analyses were conducted in the overall study population and by various stratification or subgroups according to i) duration of index nivolumab treatment, ii) nivolumab treatment discontinuation status at landmark timepoints (continued/discontinued), iii) PD-L1% expression level, and iv) type of retreatment.



2.3.1 Duration of index nivolumab treatment

Patient demographics, clinical characteristics, and treatment patterns were described according to subgroups of index nivolumab treatment duration, as follows: <13 weeks, 13–25 weeks, 26–38 weeks, 39–51 weeks, 52–103 weeks, and ≥104 weeks. Owing to small patient numbers in subgroup analyses, in the retreatment analysis, initial nivolumab duration was grouped into <13 weeks, 13–25 weeks, and ≥26 weeks.




2.3.2 Nivolumab treatment discontinuation status

Nivolumab treatment discontinuation status (continued or discontinued) was used as a stratification to analyze OS and progression-free survival (PFS) in patients achieving survival to prespecified landmarks from nivolumab initiation.




2.3.3 PD-L1% expression level

For stratification of OS and PFS from nivolumab initiation, PD-L1% expression was <1% or “negative”, ≥1% expression or “positive”, or unknown, with PD-L1 test results based on tumor-activated cell score (%).




2.3.4 Retreatment type

Among patients who discontinued index nivolumab and were retreated, the retreatment groups were defined as follows according to the type of treatment they received:

	Chemotherapy and/or tyrosine kinase inhibitor (TKI)—being retreated with systemic anti-cancer therapy (SACT) agent outside of ICI therapies (i.e., chemotherapy and/or TKI),

	ICI rechallenge—being retreated with a non-ICI SACT and a subsequent ICI,

	ICI resumption—being retreated directly with an ICI after a treatment break of >6 weeks (i.e., equivalent to three missed treatment cycles; with no other SACT during the treatment interval), and

	ICI switch—being retreated with ICI (other than nivolumab) after a treatment break of ≤6 weeks.



Analysis of OS and patient characteristics was conducted using a retreatment-type subgroup.





2.4 Statistical analysis

Patient demographics, clinical characteristics, and treatment patterns were analyzed using descriptive statistics.

Continuous variables were represented by the mean, standard deviation, median, and first and third quartiles. Categorical variables were represented by the number and percentage of patients in each category. For all appropriate statistics, 95% confidence intervals (CIs) were presented.

Real-world OS, PFS, and time to treatment discontinuation or death (TTDD) were estimated using a Kaplan–Meier methodology, with a number of patients still at risk at specific timepoints from nivolumab treatment initiation. Analyses were conducted overall and by PD-L1% expression level.

Landmark survival was also estimated from the time of reaching specific survival landmarks (13, 26, 39, and 52 weeks from nivolumab treatment initiation) using a Kaplan–Meier approach. This analysis was performed by nivolumab discontinuation status at the time of the respective landmark.

OS in the retreatment subgroup (in patients who resumed or were rechallenged) was analyzed using the Kaplan–Meier methodology and assessed from the date of retreatment with ICI therapy according to the method of retreatment stratification.

A sensitivity analysis was conducted by assessing patients who received index nivolumab in the 2L only, separate from patients who received it as a third-line or later (3L+) therapy.





3 Results



3.1 Patient demographics and characteristics

Of a total of 31,725 patients enrolled in the ESME-LC data source, 4,001 patients with stage IIIB–IV NSCLC received index nivolumab monotherapy and were included in this analysis (Figure 1A).




Figure 1 | Patient disposition for the overall study cohort of patients with LAM NSCLC who received index nivolumab (A) and in patients receiving ICI retreatment or chemotherapy and/or TKI after index nivolumab index discontinuation (B). *Retreatment category for one patient was not available. 2L+, second line or later; aNSCLC, advanced non-small cell lung cancer; CT, chemotherapy; ESME-LC, Epidemiological-Strategy and Medical Economics Lung Cancer; ICI, immune checkpoint inhibitor; IO, immunotherapy; LAM, locally advanced or metastatic; LoT, line of therapy; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer; TKI, tyrosine kinase inhibitor.



Demographics and baseline characteristics for patients receiving index nivolumab are shown in Tables 1 and 2. The median age at initiation of index nivolumab was 63.8 years (interquartile range, 57.2–70.2) and similar across all strata split by nivolumab duration; 11.7% of patients in the overall population were aged ≥75 years; however, in the stratum on nivolumab for ≥104 weeks only, 7.4% were aged ≥75 years. More than two-thirds of patients were male (68.4%). Only 6.9% of the patient population were non-smokers; 68.9% of patients were diagnosed with stage IV disease, similar across all strata of nivolumab duration. More than three-quarters of patients (76.5%) had an Eastern Cooperative Oncology Group performance status (ECOG PS) of 0–1 at initiation of nivolumab therapy, with a greater proportion of patients with ECOG PS 0–1 continuing on index nivolumab longer. Two-thirds (67.0%) of patients overall were diagnosed with adenocarcinoma, with the group on nivolumab for ≥104 weeks having a greater proportion of patients with adenocarcinoma (76.4%). A total of 91.7% of patients experienced at least one metastatic site at nivolumab initiation. Bone metastases were most common, reported in 46.6% of patients. Liver metastases were present in 26.0% of patients overall, occurring in 32.0% of patients treated with nivolumab for <13 weeks and 15.4% who received nivolumab for ≥104 weeks; conversely, the proportion of patients with brain metastases was consistent across all the strata defined by the duration of index nivolumab treatment at approximately 40.0%. High blood pressure, chronic obstructive pulmonary disease, and diabetes were the most common comorbidities (66.1%, 32.8%, and 23.2%, respectively). One-third (34.9%) of the population had PD-L1 screening; among them, 37.8% had positive (≥1%) PD-L1 expression. Among those with positive PD-L1 expression, 38.0% had PD-L1 ≥50%. The proportion of patients with PD-L1 positivity increased with the duration of time spent on index nivolumab and was the greatest in those on index nivolumab longest (positive PD-L1 expression in 57.7% of patients compared with 34.2% of patients on index nivolumab for ≥104 weeks and <13 weeks, respectively).


Table 1 | Demographics of patients with LAM NSCLC who received nivolumab in 2L+ at index date.




Table 2 | Clinical characteristics of patients with LAM NSCLC who received nivolumab in 2L+ at index date.






3.2 Treatment characteristics

Overall, the median duration of 1L therapy was 3.0 months. The median time between LAM NSCLC diagnosis and index nivolumab initiation was 9.7 months (Table 3). The most common 1L therapy was platinum-based chemotherapy, received by 92.8% of patients. A total of 2,442 patients received nivolumab as 2L therapy and 1,559 as 3L+ (Supplementary Figure S1). One-third of all patients (33.5%) received two lines of therapy (LoTs), while 28.0% and 38.5% received three and four or later LoTs, respectively, over the entire follow-up period (Table 3).


Table 3 | Treatment characteristics of patients with LAM NSCLC who received nivolumab in 2L+ at index date.



More than one-half (54.6%) of patients included in this analysis remained on index nivolumab for <13 weeks, with 18.8% receiving it for 13–25 weeks, 7.7% for 26–38 weeks, 4.6% for 39–51 weeks, 8.9% for 52–103 weeks, and 5.4% of patients receiving nivolumab for ≥104 weeks. The proportion of patients who received index nivolumab therapy for ≥104 weeks was 56.0% for those starting therapy prior to 2017 and 44.0% for those starting after 2017. Patients with longer index nivolumab durations had fewer LoTs overall (Table 3).



3.2.1 Index nivolumab discontinuation

Overall, 74.6% of patients discontinued index nivolumab during follow-up (Figure 1B), with the most common reason overall being disease progression (67.6%). The second most common reason for discontinuation was doctor’s choice/protocol-driven choice (19.2%), which became more common in patients with longer index nivolumab treatment duration (Table 3).

The median time from index nivolumab discontinuation to end of follow-up was 5.5 (interquartile range, 5.3–5.9) months overall (Supplementary Table S1), which increased in those receiving index nivolumab for longer: 3.5 months in those on index nivolumab for <13 weeks to 10.3 months for those completing ≥26 weeks of index nivolumab.





3.3 PFS, TTDD, and OS from initiation of index nivolumab treatment

The median [95% CI] PFS was 2.2 [2.1–2.3] months (Figure 2A); 1-year PFS was 16.6%, and 2-year PFS was 9.1%. The median [95% CI] TTDD was 2.7 [2.5–2.8] months (Figure 2B). The median [95% CI] OS was 10.2 [9.6–10.8] months (Figure 2C); 1-year OS was 46.3%, and 2-year OS was 25.9%.




Figure 2 | PFS (A), TTDD (B), and OS (C) in patients with LAM NSCLC who received index nivolumab. 2L+, second line or later; CI, confidence interval; LAM, locally advanced or metastatic; NSCLC, non-small cell lung cancer; OS, overall survival; PFS, progression-free survival; TTDD, time to treatment discontinuation or death.



There was a trend in median OS and 1-year PFS rates according to PD-L1 status for longer survival outcomes in patients who had PD-L1 expression ≥50%; however, this was not formally tested, and CIs overlapped (Supplementary Figures S2A, S3B). Additionally, the results for the median PFS suggested the longest duration for patients with 1%–49% expression.

For the landmark analyses at 13 weeks, 26 weeks, 39 weeks, and 52 weeks, stratified by whether patients were continuing index nivolumab treatment or not, subsequent PFS and OS increased markedly with each landmark achieved in patients continuing nivolumab therapy (Supplementary Figures S3A, B): the median PFS [95% CI] at 13 weeks was 6.3 [5.3–6.8] months and 15.2 [12.7–18.9] months at 52 weeks; the median OS [95% CI] at 13 weeks was 19.9 [18.4–21.1] months and 40.3 [34.7–45.9] months at 52 weeks.




3.4 Retreatment after nivolumab discontinuation

After discontinuing nivolumab, 61.3% (n = 1,830) of patients received further treatment (Figure 1B, Tables 4, 5). Of these, most were treated with chemotherapy and/or TKI (87.7%, n = 1,604), whereas 12.3% (n = 226) received further ICI. Among patients who received index nivolumab for a duration of >26 weeks, ICI retreatment rates were higher (15.8% overall) than among patients who used index nivolumab for <13 weeks (3.5% overall) (Supplementary Table S1). Of those receiving ICI retreatment following index nivolumab discontinuation, 48.7% (n = 110), 45.1% (n = 102), and 6.2% (n = 14) were in the rechallenge, resumption, and switch categories, respectively (Table 4).


Table 4 | Demographics and clinical characteristics of retreated patients following index nivolumab discontinuation according to their type of retreatment.




Table 5 | Treatment characteristics of treated patients following index nivolumab discontinuation according to their retreatment type.



Some of the main demographic characteristics varied across the retreatment subgroups. The median age ranged from 59.1 to 66.3 years in the switch and resumption subgroups, respectively, with the proportion of >75-year-old patients ranging from 6.4% in the rechallenge subgroup to 14.7% in the resumption subgroup (Table 4). The proportion of male patients ranged from 63.6% in the rechallenge subgroup to 71.6% in the resumption subgroup, and ECOG PS 0–1 ranged from 82.8% to 92.2% in the resumption and rechallenge subgroups, respectively, compared with 76.6% of the overall index nivolumab population. Brain metastasis rates ranged from 30.9% in the resumption subgroup to 53.7% in the switch subgroup, compared with 39.0% in the index nivolumab population. The median duration of index nivolumab treatment ranged from 2.5 months in the chemotherapy and/or TKI group to 7.0 months in the switch group (Table 5).

Of those patients receiving retreatment with ICI therapy, 25.7% were on index nivolumab for <13 weeks, 22.6% for 13–25 weeks, and 51.8% for ≥26 weeks. In those who retreated with chemotherapy and/or TKI, over one-half (55.2%) received index nivolumab for <13 weeks. The majority of patients who were rechallenged or switched ICI therapy discontinued index nivolumab due to disease progression (78.2% and 78.6%, respectively), similar to those who retreated with chemotherapy and/or TKI, while for those in the resumption group, the most common reason for index nivolumab discontinuation was doctor’s choice/protocol-driven choice (42.2%). A larger proportion of patients in the ICI resumption subgroup discontinued index nivolumab owing to toxicity (22.5%), whereas, in the rechallenge subgroup, toxicity was the reason for discontinuation in only 7.3% of patients.

The median follow-up from index nivolumab initiation was longer for patients retreated with an ICI, in particular, those rechallenged (31.9 months) or resuming an ICI (29.9 months) compared with those who received chemotherapy and/or TKI (11.4 months) (Table 5).

Patients who received ICI retreatment had a longer median OS if they were in the resumption group rather than the rechallenge group (Figure 3); the median [95% CI] OS from the retreatment start date was 16.5 [11.0–19.3] months versus 8.3 [6.9–12.2] months for patients who resumed or were rechallenged, respectively. The 1- and 2-year OS rates from the retreatment date of those in the resumption subgroup were 13.4% and 7.9%, respectively, compared with those in the rechallenge subgroup, whose 1- and 2-year OS rates were 9.5% and 4.4%, respectively.




Figure 3 | OS from retreatment with ICI initiation in patients with ICI resumption and ICI rechallenge following index nivolumab discontinuation. 2L+, second line or later; CI, confidence interval; ICI, immune checkpoint inhibitor; OS, overall survival.






3.5 Sensitivity analysis assessing patients who received index nivolumab in 2L only

In a sensitivity analysis of patients who received nivolumab in 2L only (n = 2,442; not including patients receiving nivolumab in 3L+), baseline demographics and patient characteristics were similar to those who received nivolumab in 2L+ (Supplementary Table S2). Treatment characteristics were also similar; notably, 20.4% of 2L-only patients received ≥4 LoTs during follow-up (Supplementary Table S2), compared with 38.5% of patients when grouped as index nivolumab (Table 3), while retreatment patterns were similar between both 2L-only (Supplementary Table S3) and 2L+ patients (Supplementary Table S1). PFS and OS outcomes for those treated with nivolumab in 2L only were also similar to those observed when including all patients receiving index nivolumab therapy (Supplementary Table S4).





4 Discussion

As the treatment landscape for patients with LAM NSCLC evolves and therapeutic options increase, an understanding of real-world clinical and treatment characteristics, along with survival outcomes, can assist in bridging the knowledge gap between randomized controlled trials and real-world therapy use.

This large study, capturing patient data over a 5-year inclusion period during which time ICI use in the treatment of patients with LAM NSCLC has evolved rapidly, has provided real-world data from 4,001 patients within the French ESME-LC database, as part of the I-O Optimise program. This has allowed the evaluation of real-world patient characteristics and treatment patterns for patients receiving index nivolumab therapy for LAM NSCLC.

OS in this real-world analysis was similar to those in the pivotal Phase 3 studies of nivolumab. The median OS was 10.2 months in this analysis and 12.2 and 9.2 months in CheckMate 057 and CheckMate 017, respectively (15, 16). The estimated 1- and 2-year OS rates were 46.3% and 25.9%, respectively, in our analysis, similar to 48.0% OS at 1 year and 26.9% OS at 2 years in the pooled CheckMate 017 and CheckMate 057 analysis (10). Our study reports similar OS rates to the real-world UNIVOC study with 49.2% at 1 year and 29.8% at 2 years (24). The real-world results presented in this study are encouraging, particularly considering the higher incidence of patients with brain metastases in our cohort (39.0%) compared with CheckMate 057 and CheckMate 017 (12.0% and 7.0%, respectively) (15, 16). The UNIVOC (24) and EVIDENS (25) real-world analyses previously demonstrated a shorter median OS in patients with brain metastases than without, although the correlation between brain metastases and survival outcomes in patients treated with immunotherapy remains inconclusive (26). Additionally, 23.4% of patients in our study had an ECOG PS of ≥2, whereas patients included in CheckMate 057 and CheckMate 017 were required to have an ECOG PS of ≤1 for study inclusion.

Estimated PFS rates at 1 year were also similar between our analysis (16.6%) and the CheckMate 057 and CheckMate 017 trials at 19.0% and 21.0%, respectively (15, 16).

Within the population of this study, approximately two-thirds of patients did not receive a PD-L1 screening test at any time during the course of their disease. In those who did, there was a suggestive trend for median OS to be longer in patients expressing higher levels of PD-L1; however, there was a borderline statistically significant difference in PFS curves according to the duration of index nivolumab treatment (p = 0.046). OS and PFS rates at 1 and 2 years consistently showed improvement as PD-L1 expression levels increased. A recent meta-analysis evaluating outcomes from trials in patients with LAM NSCLC and ECOG PS ≤ 1, pretreated with an ICI, reported similar PFS rates to those we report here at 1 and 2 years of 13.2% and 7.7% in those with PD-L1 <1%, 21.9% and 7.4% for patients with PD-L1 expression 1–49%, and 27.5% and 21.3% for those with PD-L1 ≥50%. OS rates at 2 years reported in this meta-analysis of 25.4%, 28.3%, and 40.5% in patients with PD-L1 levels <1%, 1–49%, and ≥50%, respectively, while greater than those seen in our analysis, followed a similar trend as PD-L1 levels increased (27).

Landmark analyses in nivolumab continuers demonstrated a substantial increase in the median OS and PFS over time across specific timepoints of 13 weeks, 26 weeks, 39 weeks, and 52 weeks after index nivolumab initiation. These patients were also more likely to be retreated and have longer survival from retreatment.

Before commencing index nivolumab monotherapy, platinum-based chemotherapy was the most frequently used 1L therapy for LAM NSCLC. Despite pembrolizumab reimbursement in 2017 as 1L monotherapy for patients with LAM NSCLC and PD-L1 ≥50% in France (9), only 0.6% of our study population was treated with an ICI (other than nivolumab) as 1L therapy prior to index nivolumab, yet almost 60% of our cohort commenced index nivolumab in or after 2017. One explanation for this is that patients were not given 1L ICI because of comorbidity and that nivolumab was given as 2L instead, suggesting the patients in the 1L ICI era were different with respect to outlook. Compared with the UNIVOC study and an Italian real-world study, our current study had a much higher proportion of patients with brain metastases than those real-world studies (39%, 17%, and 15%, respectively), and chronic obstructive pulmonary disease recorded as a comorbidity (32.8% in our study vs. 12.9% in UNIVOC) (18, 28). Although neither of these factors alone may prohibit the commencement of 1L ICI therapy, their impact on ECOG PS and associated concomitant drug therapy (steroids, recurrent antibiotics, etc.) may prevent patients from accessing ICIs as 1L monotherapy. Additionally, it may reflect the duration of time between regulatory and reimbursement approval, and actual uptake of 1L ICI monotherapy usage, suggesting a slow uptake of pembrolizumab monotherapy in France. From the data on 5,222 patients within the ESME-LC database diagnosed with LAM NSCLC and in receipt of nivolumab therapy, 14.0% received this as a 1L of therapy or preceding LAM NSCLC, necessitating their exclusion from the study cohort. It is thought that this is related to patients having early access to nivolumab through the early access Autorisation Temporaire d’Utilisation (Temporary Authorization for Use) program.

The median duration of treatment with index nivolumab for the overall study population was 2.5 months, similar to real-world results observed in UNIVOC (18), which reported a median treatment duration of 2.8 months. However, it was lower than that observed in Italy, where the median time to discontinuation of nivolumab therapy in 2017 was 4.2 months (28). Current European Society for Medical Oncology guidelines advise cessation of PD-L1 therapies upon disease progression (3). Two-thirds of patients in this study discontinued index nivolumab because of disease progression. More than one-half (56.9%) of these patients were on nivolumab for <13 weeks, which is consistent with the rates of primary resistance reported in the literature (29).

In contrast to our study, the real-world UNIVOC study analyzed data from 10,452 patients treated with 2L+ nivolumab therapy in France between 2015 and 2016 and reported much higher retreatment rates (29.6%) with ICIs in France (18). The lower retreatment rates we report highlight how uncommon it is to “rechallenge” patients with nivolumab after they first received an ICI in 2L+. Given the emergence of ICI in 1L treatment, some of the patients treated in 2L+ in our study (in the most recent years) are patients who probably did not receive ICI in 1L, for various reasons as mentioned above (e.g., corticosteroids, temporary contraindication, and oncogenic mutations), and who are possibly more at risk of having an ineffective 2L ICI. The UNIVOC study was conducted during a period when ICI could only be initiated as a 2L therapy (lung cancer diagnosis between 2011 and 2016 and nivolumab treatment in 2015–2016), hence an increased possibility of rechallenge after the first effective ICI sequence. Despite this, evidence is emerging that patients with NSCLC who develop resistance to PD-L1 inhibitor therapies can safely undergo retreatment with ICIs (30).

With the evolution of ICI therapy as a 1L treatment option for patients with LAM NSCLC, retreatment of patients with ICIs is currently an area of great interest. Although not fully understood, the dynamic nature of the immune response can be reinvigorated when ICI treatment is re-established following prior use. Despite evidence suggesting that generalized retreatment of patients with progressive LAM NSCLC with ICI therapies is ineffective, data are emerging proposing that retreatment with ICI therapy following discontinuation for particular subgroups of patients can be beneficial (28, 29). The identification of these individuals is, however, yet to be determined.

Within our study in the resumption group following index nivolumab discontinuation, the median OS from retreatment was shown to increase as the index duration of nivolumab increased (9.4 months [95% CI, 6.3–21.2] with <13 weeks’ nivolumab index therapy to 16.9 [95% CI, 9.9–24.0] months with ≥26 weeks’ index nivolumab therapy duration), aligning with the results observed within the Giaj Levra et al. UNIVOC 2020 cohort (18). This shows that those patients who do well with index ICI therapy with discontinuation due to protocol restrictions, as opposed to primary resistance and disease progression, fare better upon retreatment. Giaj Levra et al. suggested that this may be related to a progressive consolidation of an immune memory during the first treatment course (18).

Our analysis demonstrated that patients undergoing ICI resumption had a longer OS from retreatment than those in the rechallenge subgroup, whereas the UNIVOC study found a greater median OS in those patients being rechallenged with ICI retreatment versus those in the resumption subgroup (18). The variation in these results could possibly be explained by the small numbers of patients in the retreatment groups in our study or by the time periods studied. As ICI therapies are increasingly incorporated as 1L options in LAM NSCLC, the accurate identification of the patients most likely to benefit from retreatment, when inevitable disease progression occurs, becomes more important.



4.1 Strengths and limitations

The ESME-LC research program is a comprehensive academic initiative that centralizes real-world data from multiple French cancer centers. Through aggregation of information from various sources, comprehensive patient treatment and outcome data covering a broad patient population are compiled.

The large patient population we report here is derived from the ESME-LC real-world database, which is based on several French cancer centers and is representative of patients with lung cancer in France. This strengthens this analysis; however, there are several limitations that should be acknowledged. First, the study population was derived from a single country and may not be fully representative of the broader European population of patients with NSCLC. Second, the retrospective design may limit this descriptive study interpretation and does not allow control of confounding factors that could have influenced outcome or retreatment rate and modalities. In particular, missing clinical data (for example, a high proportion of missing ECOG data) or absence of treatment-related data, such as the reason for index nivolumab treatment cessation, could potentially have been of interest to contextualize our results. The evolution of the treatment landscape following the approval of pembrolizumab plus chemotherapy as a 1L treatment option for patients with metastatic NSCLC in September 2018 has led to a significant change in therapeutic practice, which may have the potential to affect the uptake of nivolumab in 2L+ and retreatment with ICIs. Data for the years 2020 and 2021 are also likely to be affected by the COVID-19 pandemic. Although the data for these periods are described, it is difficult to determine the extent to which the treatment patterns observed during these years are influenced. Finally, the small number of patients undergoing retreatment can potentially limit the interpretation of these results.




4.2 Conclusion

This real-world study describes the clinical experience of patients in France with LAM NSCLC across a 5-year period during which significant evolution of the therapeutic landscape occurred. It has demonstrated that a low proportion of patients receive retreatment with ICI therapy despite increasing evidence to suggest potential benefits of ICI retreatment. It has provided further evidence in support of improved survival outcomes in patients undergoing longer initial ICI treatment and contributes to identifying the most appropriate patients within a large heterogeneous group for whom retreatment would be considered successful by incorporating the reason for initial ICI discontinuation. Larger studies focusing on retreatment with patient numbers that allow for stratification by PD-L1 expression and consideration of the choice of ICI retreatment therapy in relation to that given initially would be invaluable for further investigating nivolumab use and retreatment in the real world.
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*Any time during the course of the disease.
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OEBPS/Images/table4.jpg
CT and/or TKI subgroup  Rechallenge Resumption

(n =1,604) (n = 110) (n = 102)
Median (Q1-Q3) age at nivolumab initiation, years 63.2 (56.6-69.5) 61.5 (54.6-69.0) 66.3 (59.3-72.2) 59.1 (52.9-64.1)
Age 275 years at nivolumab initiation, n (%) 146 (9.1) 7 (6.4) 15 (14.7) 1(7.1)
Male sex, % 66.7 63.6 716 714

LAM NSCLC diagnosis type, %

De novo 82.2 81.8 68.6 85.7
NSCLC histological subtype, n (%)
Adenocarcinoma 1,076 (67.1) 75 (68.2) 71 (69.6) 11 (78.6)

PD-L1I screening,* % 345 37.3 402 643

PD-L1 screening test result
Positive, % 363 439 53.7 66.7

If positive (>1%), category of tumor-activated cells

1% to 49% expression, n (%) 122 (65.6) 9 (60.0) 9 (45.0) 4 (80.0)
250% expression, n (%) 64 (34.4) 6 (40.0) 11 (55.0) 1 (20.0)
TNM stage at initial diagnosis, n 1,577 110 100 13
1-111, % 318 344 382 214
v, % 66.6 65.4 59.8 714
Not available, % L7 0 2 7.1
ECOG performance status at nivolumab initiation, n 901 64 58 7
0,% 24.1 375 328 286
1, % 64.8 54.7 50 571
22, % 11.1 7.8 17.2 143

Location of metastases, %

Brain 373 313 309 538

2L+, second line or later; CT, chemotherapy; ECOG, Eastern Cooperative Oncology Group; LAM, locally advanced or metastatic; NSCLC, non-small cell lung cancer; PD-L1, programmed death
ligand 1; Q, quartile; TNM, tumor, node, metastasis; TKI, tyrosine kinase inhibitor.
*Any time during the course of the disease.
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Index nivolumab treatment duration (weeks)

1325

26-38

39-51

52-103

Lines of therapy received over the entire follow-up, n (%)

2 1,339 (33.5)
3/ 1,120 (28.0)
4+ 1,542 (38.5)

Median time (Q1-Q3) between first

i .1-9.1
and second lines of therapy, months 52((31:98)

Time between LAM NSCLC diagnosis
to index nivolumab initiation, median 9.7 (6.3-16.4)
(IQR), months

1L duration, median (IQR), months 3(21-5.1)

Type of 1L treatment received, n (%)

Platinum CT 3,712 (92.8)
Non-platinum CT 146 (3.6)
PKI 94 (2.3)
ICl 23 (0.6)
Other* 26 (0.6)
Nivolumab discontinuation, n (%) 2,985 (74.6)

If discontinued, reason (multiple possible)

Disease progression, n (%) 2,018 (67.6)
S(();:;)r’s choice/protocol-driven choice, 574 (19.2)
Toxicity, n (%) 290 (9.7)
Patient’s choice, n (%) 51 (L.7)
Other, n (%) 220 (7.4)

744 (34.1)
636 (29.1)

804 (29.1)

5.3 (2.9-8.7)

8.8 (5.8-14.2)

2.8 (1.9-4.8)

2,012 (92.1)
76 (3.5)
66 (3.0)

7 (0.8)
13 (0.6)

1,633 (74.8)

1,148 (70.3)

280 (17.1)

133 (8.1)
29 (1.8)

130 (8.0)

200 (26.6)
201 (26.7)

351 (46.7)

6.5 (3.4-10.9)

10.8 (6.7-18.1)

3.2 (21-5.4)

701 (93.2)
29 (3.9)
14 (1.9)
4(05)
4(0.5)

613 (81.5)

454 (74.1)

93 (15.2)

55 (9.0)
7 (1.1)

35 (5.7)

85 (27.4)
92 (29.7)

133 (42.9)

7.1 (3.7-112)

11 (7.5-17.8)

35 (21-5.8)

285 (91.9)
17 (5.5)
4(13)
0(0.0)
4(1.3)

242 (78.1)

160 (66.1)

48 (19.8)

32(13.2)
2(0.8)

14 (5.8)

55 (30.1)
44 (24.0)

84 (45.9)

6.6 (3.2-10.3)

10.8 (7.0-19.3)

3.1 (1.7-5.6)

171 (93.4)
7(3.8)
3(16)
0(0.0)
2(L1)

140 (76.5)

91 (65.0)

25(17.9)

22(15.7)
2(14)

12 (8.6)

150 (42.1)
85 (23.9)

121 (34.0)

7.6 (3.9-12.6)

115 (7.8-21.1)

32 (21-5.3)

340 (95.5)
13.1)
2(0.6)
2(09)
1(03)

240 (67.4)

127 (52.9)

68 (28.3)

33 (13.8)
7(29)

24 (10.0)

105 (48.6)
62 (28.7)

49 (22.7)

6.6 (3.7-11.6)

117 (6.5-19.5)

33 (20-5.7)

203 (94.0)
6(28)
5(23)
0(0.0)
2(09)

117 (54.2)

38 (32.5)

60 (51.3)

15 (12.8)
4(34)

5 (4.3)

1L, first line; 2L+, second line or later; ICL, immune checkpoint inhibitor; IQR, interquartile range; LAM, locally advanced or metastatic; NSCLC, non-small cell lung cancer; PKI, protein kinase

inhibitor; Q, quartile.

*Patients in clinical trials and those treated with other monoclonal antibodies.
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Index nivolumab treatment duration (weeks)

13-25 26-38 39-51 52-103

Population size, N (%) 4,001 2,184 (54.6) 752 (18.8) 310 (7.7) 183 (4.6) 356 (8.9) 216 (5.4)

Year of index nivolumab initiation, n (%)

<2017 1,622 (40.5) 872 (39.9) 330 (43.9) 109 (35.2) 68 (37.2) 122 (343) 121 (56.0)
22017 2,379 (59.5) 1312 (60.1) 422 (56.1) 201 (64.8) 115 (628) 234 (65.7) 95 (44.0)
Age, years
Median (Q1-Q8) (57;3:50.2) (56.62760,0) (58.6:770.5) (ss,?';o.m (57;20.9) (59.6;51 0) (54.2(561&4)
Age >75 years, n (%) 167 (11.7) 254 (11.6) 94 (12.5) 36 (11.6) 14(77) 53 (149) 16 (7.4)
Male sex, n (%) 2,735 (68.4) 1,488 (68.1) 515 (68.5) 219 (70.6) 127 (694) 242 (68.0) 144 (66.7)
Smoking status, n (%)

| Former smoker I 2,187 (56.5) 1,181 (55.8) 421 (58.3) 168 (56.0) 109 (60.9) 198 (57.7) 110 (52.6)
Smoker 1,417 (36.6) 766 (36.2) 252 (34.9) 122 (40.7) 58 (32.4) 127 (37.0) 92 (44.0)
Non-smoker 267 (6.9) 171 (8.1) 49 (6.8) 10 (3.3) 12 (6.7) 18 (5.2) 7(33)
ECOG PS, n (%) 2,192 1,231 405 158 96 181 121
0 413 (18.8) 166 (13.5) 96 (23.7) 45 (28.5) 27 (28.1) 51 (28.2) 28 (23.1)
1 1,265 (57.7) 675 (54.8) 255 (63.0) 86 (54.4) 56 (58.3) 111 (61.3) 82 (67.8)
24+ 514 (23.4) 390 (31.7) 54(13.3) 27 (17.1) 13 (135) 19 (105) 11 (9.1)

Comorbidities recorded at lung cancer diagnosis

Medical history available, n 3,808 2077 717 295 178 340 201

Record of comorbidities, n (%) 1,840 (48.3) 958 (46.1) 370 (51.6) 147 (49.8) 93 (52.2) 179 (52.6) 93 (46.3)
High blood pressure, n (%) 1,217 (66.1) 638 (66.6) 231 (62.4) 100 (68.0) 68 (73.1) 115 (64.2) 65 (69.9)
COPD, n (%) 604 (32.8) 304 (31.7) 116 (31.4) 55(37.4) 35 (37.6) 68 (38.0) 26 (28.0)
Diabetes mellitus, n (%) 426 (23.2) 217 (22.7) 96 (25.9) 33 (22.4) 19 (20.4) 41 (22.9) 20 (21.5)

2L+ second line or later; COPD, chronic obstructive pulmonary discase; ECOG PS, Eastern Cooperative Oncology Group performance status; LAM, locally advanced or metastatic; NSCLC, non-
small cell lung cancer; Q, quartile.
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CT and/or TKI Rechallenge Resumption

1,604) (n = 110) (n =102)

Median follow-up from index nivolumab initiation,

months (range) 114 (1.0-73.4) 31.9 (7.6-70.4) 29.9 (5.1-73.9) 24.8 (4.4-63.4)
Duration of first LoT for LAM NSCLC, months, median

Q1) 33 (2.1-5.6) 33 (2.2-59) 36 (2.0-53) 4.6 (3.5-8.0)
ICI as 1L therapy for LAM NSCLC, n (%) 8(0.5) 0 (0.0) 1(1.0) 0 (0.0)
LoT of first nivolumab treatment received, n (%)

2L 948 (59.1) 72 (65.5) 58 (56.9) 7 (50.0)
3L 433 (27.0) 23 (20.9) 27 (26.5) 5(35.7)
24L 223 (13.9) 15 (13.6) 17 (16.7) 2(143)
;“Qi;ile's‘i)‘"’l“mab treatment durstion, months; medfan 25 (14-5.1) 5.4 (27-106) 69 (3.0-182) 7.0 (6.0-16.1)
Reason for discontinuation, n (%)

Progression 1,350 (84.2) 86 (78.2) 25 (24.5) 11 (78.6)
Toxicity 101 (6.3) 8(73) 23 (22.5) -
Patient’s choice 3(02) - 7 (6.9) -
Doctor’s choice/protocol-driven choice 156 (9.7) 10 (9.1) 43 (42.2) 2 (14.3)
Other 53 (3.3) 7 (6.4) 16 (15.7) 1(7.1)
:2:‘:1'; :::evfl';'? g;":;’::: Si;‘]:;"i"““m“ © NA 115 (7.0-195) 56 (3.1-103) 1.0 (09-1.1)
Median ICI retreatment duration, months (IQR) NA 2.1(1.1-52) 33 (14-65) 3.7 (1.7-5.6)

Follow-up was calculated as follows: (date of last medical information-index date)/30.4375. This is a time interval calculation; no censoring rule was applied.
1L, first line; 2L, second line; 2L+, second line or later; 3L, third line; 24L, fourth line or later; CT, chemotherapy; ICI, immune checkpoint inhibitor; IQR, interquartile range; LAM, locally
advanced or metastatic; LoT, line of therapy; NA, not available; NSCLC, non-small cell lung cancer; Q, quartile; TKI, tyrosine kinase inhibitor.





