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Background

Recent clinical trials demonstrated longer survival in extended small cell lung cancer (SCLC) patients treated with immunotherapy in addition to chemotherapy. However, the magnitude of benefit is modest and the impact in real-world setting has to be fully established.





Methods

We collected clinical data and radiological imaging of patients affected by extended or relapsing SCLC and consecutively treated according to clinical practice between 2016 and 2023. As primary end-point, we compared pre-defined outcome indicators before and after the introduction of chemo-immunotherapy (May 2020): 6-month and 12-month progression free survival (PFS) rate, 12-month and 18-month overall survival (OS). Among those who were treated after May 2020, patients who did not receive immunotherapy according to treating physician’s choice were included in the analysis to minimize clinical selection bias.





Results

The analysis included 214 patients: 132 (61.7%) were treated in an Academic cancer center and 82 (38.3%) in two community hospitals; 104 were treated before May 2020. Median PFS of the overall study population was 4.8 months (95% confidence interval [95% CI]: 4.4-5.4), median OS was 7.1 months (95% CI: 6.3-7.7). Estimated PFS and OS were significantly longer in patients treated after May 2020 with hazard ratio (HR) for PFS and OS of 0.61 (95% CI: 0.46-0.81, p < 0.001) and 0.70 (95% CI: 0.52-0.93, p = 0.015), respectively. 6-month PFS rate increased from 27% to 40% (p = 0.04) while 12-months PFS raised from 1% to 11% (p = 0.003). 12-month and 18-month OS rate increased from 15% to 28% (p = 0.03) and from 2.1% to 12% (p = 0.009), respectively. After May 2020 the median number of hospitalization days per patient decreased significantly and the incidence of severe AEs was similar. Among patients treated with chemo-immunotherapy, the onset of immune-related AEs was associated with improved PFS and OS (HR 0.55, 95% CI: 0.35-0.89, p = 0.012 and HR 0.47, 95%CI 0.28-0.77, p = 0.002, respectively).





Conclusions

The real-world analysis shows a meaningful improvement of outcome indicators after the introduction of chemo-immunotherapy, with reduction of the duration of hospitalization, thus supporting the use of chemo-immunotherapy and the need for further biomarker research.
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1 Introduction

Small-cell lung cancer (SCLC) accounts for about 15% of all new diagnoses of lung cancer. It is characterized by high biological aggressiveness and tendency to early metastatic spread (1, 2). About two thirds of patients are diagnosed with metastatic disease and their prognosis is very poor, with historically reported two-year overall survival (OS) rate inferior to 5% (3, 4). Standard systemic first-line treatment has been platinum-etoposide association for over two decades (5–7). The treatment was often characterized by rapid and deep responses but lead to median OS of approximately 10 months (8, 9). This treatment paradigm has recently changed with the introduction of combination strategies including platinum-etoposide and immune checkpoint inhibitors (ICIs) (2). Five randomized clinical trials have investigated the role of chemo-immunotherapy in extended SCLC (10–14) and the new standards of care refer to two pivotal trials assessing the superiority of platinum- etoposide plus atezolizumab (IMpower133) or durvalumab (CASPIAN) over standard chemotherapy alone (10, 11). Both studies showed a significant improvement in OS reaching median OS of 12.3 and 12.9 months for the experimental arm, respectively (10, 15). Although the benefit of the addition of immunotherapy is overall consistent along clinical trials, the modest entity of clinical benefit underlines the complexity of tumor biology and the need for predictive biomarkers and new combination strategies (16–20).

In addition, clinical trials included clinically selected population, while real-world (RW) patients affected by SCLC often have relevant comorbidities, older age and high symptoms burden. In this context, the fraction of RW patients complying with pivotal clinical trials inclusion/exclusion criteria is rather limited and previously estimated as about 36% in a retrospective cohort analysis in Caucasian population (21).

The aim of our study is to observe the clinical impact of the introduction of chemo-immunotherapy in RW patients with extended SCLC, referring to both Academic and Community general hospitals.




2 Methods



2.1 Patients

The study is a multicenter RW retrospective observational study analyzing a cohort of patients affected by extended SCLC and referring to three Oncology Departments belonging to the Italian Veneto region Oncology network, established by Regional government in 2013 (Rete Oncologica Veneta, ROV). The three institutions included one Academic center (Istituto Oncologico Veneto IOV – IRCCS, Padova) and two Community general hospitals (San Bortolo General Hospital, AULSS 8, Vicenza and Dell’Angelo General Hospital, AULSS 3, Mestre, Venezia).

We enrolled patients diagnosed with extended SCLC, from 2016 to 2023. Patients were staged according to the American Joint Committee of Cancer (22, 23). Stage III patients were included when radical-intent radiotherapy was not feasible. Other key inclusion criteria were feasibility of platinum-based chemotherapy, according to treating physician evaluation (at least one cycle of carboplatin/cisplatin plus etoposide performed) and availability of adequate follow-up. Medical history, radiological evaluations and details about treatment toxicity and clinical follow-up were collected from electronic medical reports and radiological imaging blinded review was performed. Patients were all treated according to clinical practice. Starting from May 2020 chemo-immunotherapy with carboplatin, etoposide and atezolizumab was approved in Italy (Italian Medicine Agency) following the results of IMpower133 study (10). No patients included were treated with durvalumab, since the drug was approved in Italy only after November 2022.

This study was approved by local ethics committees and conducted according to Helsinki declaration.




2.2 Study design and statistical analysis

Primary endpoint was to compare outcomes of patients diagnosed with extended SCLC before and after the introduction of chemo-immunotherapy, according to pre-defined clinical indicators. Primary clinical indicators included: 6-month and 12-month progression-free survival (PFS) rate, 12-month and 18-month OS rate. To limit potential selection bias related to clinical selection of patients for chemo-immunotherapy, all the patients were included in primary analysis, even those who did not receive immunotherapy after May 2020.

Secondary end-points were the rate of patients actually receiving chemo-immunotherapy in RW setting, the reasons for excluding them from immunotherapy treatment and hospitalization rate and per patient hospitalization duration, before and after the introduction of chemo-immunotherapy.

Clinical variables recorded included gender, smoke, age at diagnosis, baseline ECOG performance status (PS), brain, bone and liver metastases at baseline, and administered treatments.

Baseline complete blood count and lactate dehydrogenase (LDH) levels were recorded up to 14 days before starting first line systemic treatment. Neutrophils to lymphocytes ratio (NLR), derived neutrophils to lymphocytes ratio (dNLR, defined as neutrophils/[white blood cells count – neutrophils ratio]), platelet to lymphocytes ratio (PLR), lymphocytes to monocytes ratio (LMR) and lung immune prognostic index (LIPI) were calculated (24).

PFS was calculated from the date of initiation of systemic treatment until radiological progression of disease or death from any cause; OS was defined as the time from the initiation of treatment to death from any reason. Radiological response was evaluated according to the RECIST criteria v.1.1 (Response Evaluation Criteria in Solid Tumors) (25). The overall response rate (ORR) consisted of the proportion of patients obtaining partial response (PR) or complete response (CR) following treatment. The disease control rate (DCR) referred to the number of patients obtaining partial response, complete response or disease stability. Adverse events were reported according to the Common Terminology Criteria for Adverse Events (CTCAE), version 5.0. Categorical variables were summarized reporting proportions, while continuous variables were summarized with median and interquartile range (IQR). For correlation analysis, the Pearson’s chi-squared, Fisher’s exact test or Wilcoxon rank sum test were used, as appropriate. Kaplan-Meier curves were built for survival analysis and median PFS (mPFS) and median OS (mOS) along with 95% confidence interval (95% CI) were estimated, as well as survival rates at fixed time points with 95% CI. The log-rank test was used to compare survival curves, whereas cloglog fixed-point test was applied to compare survival rates between groups at fixed time points (26). Univariate and multivariate hazard ratios (HRs) and their 95% CI were estimated through Cox regression analysis. Statistical analysis was performed with R software (version 4.3.0, The R Foundation, Vienna, Austria).





3 Results



3.1 Study population and treatment

During the study period, 214 extended SCLC patients were included: 132 (61.7%) were treated in the Academic cancer center and 82 (38.3%) were treated in the two Community general hospitals (Supplementary Figure 1). One hundred and four patients underwent systemic treatment before chemo-immunotherapy while 110 were treated after chemo-immunotherapy introduction (Supplementary Figure 1).

Table 1 depicts main clinical features both of the overall study population and of the two cohort of extended SCLC patient (before and after the introduction of chemo-immunotherapy). Overall, patients were mainly male, former or current smoker, median age at diagnosis was 70 years and 34% of patients were diagnosed with ECOG PS > 1. Clinical features, as well as potential prognostic and predictive factors appeared to be well-balanced between the two groups, in particular, the rate of ECOG PS > 1 patients, and brain and liver involvement were similar (Table 1).


Table 1 | Clinical features of the study population.



When we considered potential factors affecting outcome and response to treatment, we noticed that about 50% of patients received steroids at the start of first-line treatment (55.5% after the introduction of chemo-immunotherapy and 51.5% before the introduction of chemo-immunotherapy, p = 0.6), but the median daily dosage was significantly reduced after the introduction of chemo-immunotherapy (median prednisone-equivalent daily dosage: 13 mg after chemo-immunotherapy introduction versus 25 mg daily before chemo-immunotherapy introduction, p = 0.009).

Overall, first line treatment was carboplatin and etoposide in ninety patients (42%), cisplatin and etoposide in 35 patients (16.4%) and carboplatin, etoposide plus atezolizumab in 89 patients (41.6%) (Table 2).


Table 2 | Treatments administered in the study population.






3.2 Real-world patients excluded from immunotherapy treatment

After the introduction of chemo-immunotherapy in clinical practice, eighty-nine patients out of 110 (80.9%) received carboplatin, etoposide and atezolizumab whereas 21 (19.1%) were excluded from chemo-immunotherapy combination and received platinum and etoposide doublet (Table 2). The most frequent reason for patients to be considered not eligible for immunotherapy was the need of high dose steroid treatment for symptoms management (12 patients, 57.1%), followed by the presence of active autoimmune disorders (8 patients, 38.1%) (Table 3). Two cases of autoimmune disorders were considered as paraneoplastic.


Table 3 | Reasons for not considering patients eligible for chemo-immunotherapy according to treating physician’s choice.






3.3 Outcome of the study population, response to treatment and access to further lines treatment

Median PFS of the overall study population was 4.8 months (95% CI: 4.4-5.4), median OS was 7.1 months (95% CI: 6.3-7.7) (Figure 1). ORR was 62.7% and DCR was 69.8% (Table 4).




Figure 1 | Kaplan-Meier curves estimating PFS (A) and OS (B) of the overall study population, and comparison of PFS (C) and OS (D) before and after the introduction of chemo-immunotherapy.




Table 4 | Treatment response in the study population.



When we analyzed the potential impact of clinical factors on outcome, at univariate analysis, ECOG PS 0-1 and no treatment with steroids at baseline were associated with a reduced risk of progression and death, while baseline liver metastases and baseline NLR ≥ 3 were associated with a higher risk of death (Supplementary Table 1).

At the data cut-off (October 1, 2023), one hundred and ninety-eight patients (92.5%) experienced disease progression: all patients starting treatment before the introduction of chemo-immunotherapy and 94 out of 110 patients (85.4%) receiving treatment after the introduction of chemoimmunotherapy. The pattern of relapse after first-line treatment is showed in Supplementary Table 2.

In the overall study population, seventy-one patients (35.9%) received further lines of treatment, 17 of them (23.9%) received more than one line of treatment after progression (Table 2). Most frequent second-line therapy was topotecan (40.8%), while platinum-etoposide rechallenge was administered in 8 cases (11.3%) (Table 2).




3.4 Comparison of pre-defined clinical indicators before and after the introduction of immunotherapy

Before the introduction of chemo-immunotherapy, 58 patients out of 104 (55.8%) demonstrated an objective radiological response, versus 75 out of 108 (69.4%) of those treated afterwards with available radiological evaluation (p = 0.055) (Table 4). DCR was 61.5% versus 77.8%, respectively (p = 0.015) (Table 4).

We compared estimated PFS and OS of the two cohorts of patients and discovered a significant improvement in PFS with HR of 0.61 (95% CI: 0.46-0.81, p < 0.001) (Figure 1, Table 5) and OS with HR of 0.70 (95% CI: 0.52-0.93, p = 0.015). mPFS was 4.6 months (95%CI: 4.2-5.4) before introduction of chemo-immunotherapy and 5.2 months (95% CI: 4.4-6.1) after the introduction of chemo-immunotherapy, while mOS was 7.2 months (95% CI: 6.2-8.2) and 6.8 months (95% CI: 6.1-8), respectively (Figure 1).


Table 5 | Summary of key outcome indicators comparing outcome before and after introduction of chemo-immunotherapy.



Although mPFS and mOS were similar in the two cohorts of patients, a significant increase in all the pre-defined clinical indicators was found after the introduction of chemo-immunotherapy (Table 5). In particular, 6-month PFS rate increased from 27% (95% CI: 20%-37%) to 40% (95% CI: 32%-51%; p = 0.04); 12-months PFS raised from 1% (95% CI: 0.1%-6.8%) to 11% (95% CI: 6.2%-21%; p = 0.003). 12-month OS rate increased from 15% (95% CI: 9.7%-24%) to 28% (95% CI: 20%-39%; p = 0.03), while 18-month OS was only 2.1% (95% CI: 0.5%-8.1%) before introduction of chemo-immunotherapy and reached 12% afterwards (95% CI: 6.5%-22%; p = 0.009) (Table 5, Figure 1 and Figure 3).




3.5 Real-life approach and toxicity after the introduction of chemo-immunotherapy in clinical practice

After the introduction of immunotherapy in clinical practice, the median number of platinum-based chemotherapy cycles administered was 4, while the median number of cycles administered before was 5. The median number of atezolizumab administrations received by each patient was 6 (range 1-8) (Table 2). A significant increase in the rate of patients receiving thoracic radiotherapy consolidation was recorded (11.8% compared to 1.9%; p = 0.005; Table 2), without related G4-5 toxicity.

Table 6A summarizes the ten most frequent adverse events recorded and Table 6B shows immune-related toxicities experienced by patients included in the analysis. G3-4 toxicities were reported in 31 (28.2%) of patients after the introduction of immunotherapy and 28 (26.9%) before. G5 events took place in two patients in both cohorts (one febrile neutropenia and one sepsis after chemo-immunotherapy introduction and two sepsis before chemo-immunotherapy introduction). Seven patients (7.9%) experienced G3-4 immune-related adverse events (irAEs) and four of them were neurological (Table 4). Seven (7.9%) patients discontinued treatment due to irAEs.


Table 6 | Main adverse events experienced during treatment: the 10 most frequent toxicities (A) and immune related toxicities in patients treated with chemo-immunotherapy (B).



The presence of irAE was associated with improved PFS and OS with statistical significance (HR 0.55, 95% CI: 0.35-0.89, p = 0.012 and HR 0.47, 95%CI 0.28-0.77, p = 0.002, respectively, Figure 2) . We also considered other potential predictive factors, such as sex, smoke, age at diagnosis, baseline ECOG PS, brain, liver and bone metastases at baseline, NLR, dNLR, PLR, LIPI score and the use of steroids or proton pump inhibitors at baseline: at multivariate analysis ECOG PS 0-1 was the only statistically significant prognostic factor in both after and before chemo-immunotherapy study groups (Supplementary Table 1).




Figure 2 | Impact of the presence of immune-related adverse events (irAEs) on PFS (A) and OS (B).



The pattern of progression to first line systemic treatment was similar in both study groups (Supplementary Table 2).

In patients receiving chemo-immunotherapy multivariate analysis confirmed a significant correlation between baseline steroid treatment and a worse PFS, and a significant correlation between higher baseline ECOG PS and baseline steroid treatment and worse OS (Supplementary Table 3).




3.6 Hospitalization before and after the introduction of immunotherapy

To evaluate the impact of the introduction of chemo-immunotherapy on clinical management of patients, we evaluated the rate of hospitalization and the duration of hospitalization during first line treatment (Table 7, Figure 3). The number of patients requiring hospitalization was 162 (75.7%) in the overall study population and was not significantly different in the two cohorts. Median duration of the hospitalization for each patient was significantly longer before the introduction of chemo-immunotherapy (20 days) compared to after the introduction of chemoimmunotherapy (13 days; p < 0.001) (Table 7, Figure 3). Reasons for hospitalization are depicted in Table 7.


Table 7 | Comparison of hospitalization days per patient before and after the introduction of chemo-immunotherapy.






Figure 3 | Summary of key results about clinical impact of introduction of chemo-immunotherapy in real-world setting.







4 Discussion

The addition of immunotherapy to first-line chemotherapy for extended SCLC has been approved for clinical practice according to randomized clinical trials (10, 11), but its actual impact in real-world setting is thought to be impaired by clinical features of RW patients, often presenting highly symptomatic and with several comorbidities related to age and smoking habits (21). In the present study we analyzed the impact of introduction of chemo-immunotherapy in clinical practice.

We noticed that after the introduction of chemo-immunotherapy, the median dosage of steroids administered at diagnosis decreased significantly, even though clinical features of the study populations were comparable. This indicates how immunotherapy has changed our clinical attitude in managing symptoms.

On the other hand, we noticed an increase in the rate of patients receiving consolidation radiotherapy after the introduction of chemo-immunotherapy. We can speculate that the attitude might be mainly related to increased depth of responses induced by chemo-immunotherapy. The role of consolidation thoracic radiotherapy in extended SCLC has been demonstrated in CREST study and some data already exist concerning its role in patients treated with chemo-immunotherapy, although increased incidence of treatment-related pneumonitis is observed (27–30). Pneumonitis observed in patients treated sequentially seem to be mainly slightly symptomatic and manageable, while TREASURE study of concomitant atezolizumab plus consolidation radiotherapy was closed permanently due to safety alert related mainly to severe pneumonitis, including treatment-related deaths (27, 31).

Other indirect changes induced in clinical practice are the reduced number of chemotherapy cycles and, more importantly, the decreased number of days of hospitalization per patient. This might be due to both reduced chemotherapy administration and to the decreased incidence and severity of adverse events. Anyway, hospitalization days were chosen as pre-defined indicators, since they might represent a surrogate parameter for both financial toxicity and quality of life.

Finally, we decided to evaluate clinical impact of the introduction of chemo-immunotherapy in clinical practice by evaluating changes in clinical outcome endpoints between two study population (before and after the introduction of ICIs), including also patients who were not eligible for immunotherapy, in order to conservatively reduce the impact of clinical selection bias. The analysis demonstrates a statistically significant improvement in PFS and OS and, more importantly, a clinically meaningful increase in the rate of patients free of progression and alive at pre-defined timepoints. The results confirm the likelihood of relatively long survivorship led by the addition of immunotherapy to chemotherapy in extended SCLC. Recently, long-term survival data obtained among patients treated with carboplatin etoposide and atezolizumab were presented in IMbrella A study and an exceptional 5-year OS rate of 12% was reported, while 3-year OS rate reported for chemotherapy plus durvalumab was 17.6% (32, 33).

In our series, the follow-up for patients included after the introduction of chemo-immunotherapy is likely to be too short to underline the tails of the curves, that represent the most clinically meaningful features of clinical impact of immunotherapy. In our series median follow-up was 25.9 months for patients treated after the introduction of chemo-immunotherapy, while median follow-up was 39.4 months for patients treated with durvalumab in updated OS analysis of CASPIAN trial and 59.4 months for patients treated with atezolizumab in IMbrella A observational study (32, 33). Anyway, 12-months PFS increased from 1 to 11% and 18-month OS from 2 to 12% in a RW setting, clearly showing the clinical impact of chemo-immunotherapy in real-world clinical setting.

In this context, the role of immunotherapy seems to be consistently confirmed in real-world setting and even in ECOG PS 2-3 patients in line with previously reported series mainly in Asian population (34–42).

The main strength points of our study are related to the multicentric nature of the data collection, thus including both Academic and Community General Hospitals, and the relatively high number of patients included, when compared to previously published reports. In addition, as over-mentioned, the inclusion of patients excluded from chemo-immunotherapy after the introduction of ICIs for SCLC permits to minimize clinical selection bias and underlines the actual impact of immunotherapy in RW setting. On the other side, the main weak points are retrospective nature of the study, relatively short follow-up for the most recent cohort of patients.

In conclusion, although considering the depicted limitations, our study depicts a large Caucasian multicentric RW population and demonstrates the improvement in outcome endpoints induced by the introduction of immunotherapy.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Istituto Oncologico Veneto IOV-IRCCS. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.





Author contributions

LB: Conceptualization, Data curation, Investigation, Resources, Supervision, Writing – original draft, Writing – review & editing. LC: Conceptualization, Resources, Writing – review & editing. ADM: Data curation, Formal analysis, Methodology, Resources, Visualization, Writing – original draft, Writing – review & editing. AP: Resources, Writing – review & editing. LCB: Data curation, Resources, Writing – review & editing. MD: Data curation, Resources, Writing – review & editing. SF: Resources, Writing – review & editing. GS: Resources, Writing – review & editing. AF: Resources, Writing – review & editing. GP: Resources, Writing – review & editing. PM: Resources, Supervision, Writing – review & editing. GA: Resources, Supervision, Writing – review & editing. VG: Supervision, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. The authors acknowledge Ricerca Corrente funding from Italian Ministry of Health.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2024.1353889/full#supplementary-material

Supplementary Figure 1 | Study design and patient disposition.

Supplementary Figure 2 | Comparison of PFS (A) and OS (B) between patients receiving chemoimmunotherapy (CTIO) and chemotherapy (CT).




References

1. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2021) 71:209–49. doi: 10.3322/caac.21660

2. Dingemans, AMC, Früh, M, Ardizzoni, A, Besse, B, Faivre-Finn, C, Hendriks, LE, et al. Small-cell lung cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol (2021) 32:839–53. doi: 10.1016/j.annonc.2021.03.207

3. Oronsky, B, Ma, PC, Morgensztern, D, and Carter, CA. Nothing but NET: A review of neuroendocrine tumors and carcinomas. Neoplasia (2017) 19:991–1002. doi: 10.1016/j.neo.2017.09.002

4. Nicholson, AG, Chansky, K, Crowley, J, Beyruti, R, Kubota, K, Turrisi, A, et al. The international association for the study of lung cancer lung cancer staging project: proposals for the revision of the clinical and pathologic staging of small cell lung cancer in the forthcoming eighth edition of the TNM classification for lung cancer. J Thorac Oncol (2016) 11:300–11. doi: 10.1016/j.jtho.2015.10.008

5. Sundstrøm, S, Bremnes, RM, Kaasa, S, Aasebø, U, Hatlevoll, R, Dahle, R, et al. Cisplatin and etoposide regimen is superior to cyclophosphamide, epirubicin, and vincristine regimen in small-cell lung cancer: results from a randomized phase III trial with 5 years’ Follow-up. J Clin Oncol (2002) 20:4665–72. doi: 10.1200/JCO.2002.12.111

6. Rossi, A, Di Maio, M, Chiodini, P, Rudd, RM, Okamoto, H, Skarlos, DV, et al. Carboplatin- or cisplatin-based chemotherapy in first-line treatment of small-cell lung cancer: the COCIS meta-analysis of individual patient data. J Clin Oncol (2012) 30:1692–8. doi: 10.1200/JCO.2011.40.4905

7. Rossi, A, Garassino, MC, Cinquini, M, Sburlati, P, Di Maio, M, Farina, G, et al. Maintenance or consolidation therapy in small-cell lung cancer: a systematic review and meta-analysis. Lung Cancer (2010) 70:119–28. doi: 10.1016/j.lungcan.2010.02.001

8. Wang, S, Zimmermann, S, Parikh, K, Mansfield, AS, and Adjei, AA. Current diagnosis and management of small-cell lung cancer. Mayo Clin Proc (2019) 94:1599–622. doi: 10.1016/j.mayocp.2019.01.034

9. Farago, AF, and Keane, FK. Current standards for clinical management of small cell lung cancer. Transl Lung Cancer Res (2018) 7:69–79. doi: 10.21037/tlcr.2018.01.16

10. Horn, L, Mansfield, A, Szczesna, A, Havel, L, Krzakowski, M, Hochmair, M, et al. First-line atezolizumab plus chemotherapy in extensive-stage small-cell lung cancer. N Engl J Med (2018) 379:2220–9. doi: 10.1056/NEJMoa1809064

11. Paz-Ares, L, Dvorkin, M, Chen, Y, Reinmuth, N, Hotta, K, Trukhin, D, et al. Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised, controlled, open-label, phase 3 trial. Lancet (2019) 394:1929–39. doi: 10.1016/S0140-6736(19)32222-6

12. Rudin, CM, Awad, MM, Navarro, A, Gottfried, M, Peters, S, Csoszi, T, et al. Pembrolizumab or placebo plus etoposide and platinum as first-line therapy for extensive-stage small-cell lung cancer: randomized, double-blind, phase III KEYNOTE-604 study. J Clin Oncol (2020) 38:2369–79. doi: 10.1200/JCO.20.00793

13. Cheng, Y, Han, L, Wu, L, Chen, J, Sun, H, Wen, G, et al. Effect of first-line serplulimab vs placebo added to chemotherapy on survival in patients with extensive-stage small cell lung cancer: the ASTRUM-005 randomized clinical trial. JAMA (2022) 328:1223. doi: 10.1001/jama.2022.16464

14. Wang, J, Zhou, C, Yao, W, Wang, Q, Min, X, Chen, G, et al. Adebrelimab or placebo plus carboplatin and etoposide as first-line treatment for extensive-stage small-cell lung cancer (CAPSTONE-1): a multicentre, randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Oncol (2022) 23:739–47. doi: 10.1016/S1470-2045(22)00224-8

15. Goldman, JW, Dvorkin, M, Chen, Y, Reinmuth, N, Hotta, K, Trukhin, D, et al. Durvalumab, with or without tremelimumab, plus platinum-etoposide versus platinum-etoposide alone in first-line treatment of extensive-stage small-cell lung cancer (CASPIAN): updated results from a randomised, controlled, open-label, phase 3 trial. Lancet Oncol (2021) 22:51–65. doi: 10.1016/S1470-2045(20)30539-8

16. Wang, Q, Su, C, and Zhou, C. Recent advances in immunotherapy for lung cancer. Cancer Innov (2023) 2:18–24. doi: 10.1002/cai2.55

17. Arriola, E, González-Cao, M, Domine, M, De Castro, J, Cobo, M, Bernabé, R, et al. Addition of immune checkpoint inhibitors to chemotherapy vs chemotherapy alone as first-line treatment in extensive-stage small-cell lung carcinoma: A systematic review and meta-analysis. Oncol Ther (2022) 10:167–84. doi: 10.1007/s40487-021-00182-0

18. Pavan, A, Attili, I, Pasello, G, Guarneri, V, Conte, P, and Bonanno, L. Immunotherapy in small-cell lung cancer: from molecular promises to clinical challenges. J Immunother Cancer (2019) 7:205. doi: 10.1186/s40425-019-0690-1

19. Rudin, CM, Brambilla, E, Faivre-Finn, C, and Sage, J. Small-cell lung cancer. Nat Rev Dis Primer (2021) 7:1–20. doi: 10.1038/s41572-020-00235-0

20. Rudin, CM, Poirier, JT, Byers, LA, Dive, C, Dowlati, A, George, J, et al. Molecular subtypes of small cell lung cancer: a synthesis of human and mouse model data. Nat Rev Cancer (2019) 19:289–97. doi: 10.1038/s41568-019-0133-9

21. Rittberg, R, Leung, B, Al-Hashami, Z, and Ho, C. Real-world eligibility for platinum doublet plus immune checkpoint inhibitors in extensive-stage small-cell lung cancer. Front Oncol (2022) 12:1002385. doi: 10.3389/fonc.2022.1002385

22. Goldstraw, P, Crowley, J, Chansky, K, Giroux, DJ, Groome, PA, Rami-Porta, R, et al. The IASLC lung cancer staging project: proposals for the revision of the TNM stage groupings in the forthcoming (Seventh) edition of the TNM classification of Malignant tumours. J Thorac Oncol (2007) 2:706–14. doi: 10.1097/JTO.0b013e31812f3c1a

23. Detterbeck, FC, Boffa, DJ, Kim, AW, and Tanoue, LT. The eighth edition lung cancer stage classification. Chest (2017) 151:193–203. doi: 10.1016/j.chest.2016.10.010

24. Mezquita, L, Auclin, E, Ferrara, R, Charrier, M, Remon, J, Planchard, D, et al. Association of the lung immune prognostic index with immune checkpoint inhibitor outcomes in patients with advanced non–small cell lung cancer. JAMA Oncol (2018) 4:351. doi: 10.1001/jamaoncol.2017.4771

25. Eisenhauer, EA, Therasse, P, Bogaerts, J, Schwartz, LH, Sargent, D, Ford, R, et al. New response evaluation criteria in solid tumours: Revised RECIST guideline (version 1.1). Eur J Cancer (2009) 45:228–47. doi: 10.1016/j.ejca.2008.10.026

26. Klein, JP, Logan, B, Harhoff, M, and Andersen, PK. Analyzing survival curves at a fixed point in time. Stat Med (2007) 26:4505–19. doi: 10.1002/sim.2864

27. Peng, J, Zhang, L, Wang, L, Feng, H, Yao, D, Meng, R, et al. Real-world outcomes of PD-L1 inhibitors combined with thoracic radiotherapy in the first-line treatment of extensive stage small cell lung cancer. Radiat Oncol (2023) 18:111. doi: 10.1186/s13014-023-02308-2

28. Slotman, BJ, Van Tinteren, H, Praag, JO, Knegjens, JL, El Sharouni, SY, Hatton, M, et al. Use of thoracic radiotherapy for extensive stage small-cell lung cancer: a phase 3 randomised controlled trial. Lancet (2015) 385:36–42. doi: 10.1016/S0140-6736(14)61085-0

29. Kassik, M-T, Vordermark, D, Kornhuber, C, and Medenwald, D. Factors associated with overall survival, progression-free survival and toxicity in patients with small cell lung cancer and thoracic irradiation in a clinical real-world setting. Radiat Oncol (2023) 18:70. doi: 10.1186/s13014-023-02252-1

30. Simone, CB, Bogart, JA, Cabrera, AR, Daly, ME, DeNunzio, NJ, Detterbeck, F, et al. Radiation therapy for small cell lung cancer: an ASTRO clinical practice guideline. Pract Radiat Oncol (2020) 10:158–73. doi: 10.1016/j.prro.2020.02.009

31. Bozorgmehr, F, Weykamp, F, Overbeck, TR, Maguire, N, Buchmeier, EL, Hammer-Hellmig, M, et al. 1988MO Recruitment discontinuation in TREASURE trial (thoracic radiotherapy with atezolizumab in small cell lung cancer extensive disease) due to unexpected safety data. Ann Oncol (2023) 34:S1060. doi: 10.1016/j.annonc.2023.09.1219

32. Liu, SV, Dziadziuszko, R, Sugawara, S, Kao, S, Hochmair, M, Huemer, F, et al. OA01.04 five-year survival in patients with ES-SCLC treated with atezolizumab in IMpower133: imbrella a extension study results. J Thorac Oncol (2023) 18:S44–5. doi: 10.1016/j.jtho.2023.09.025

33. Paz-Ares, L, Chen, Y, Reinmuth, N, Hotta, K, Trukhin, D, Statsenko, G, et al. Durvalumab, with or without tremelimumab, plus platinum-etoposide in first-line treatment of extensive-stage small-cell lung cancer: 3-year overall survival update from CASPIAN. ESMO Open (2022) 7:100408. doi: 10.1016/j.esmoop.2022.100408

34. Agarwal, M, Liu, A, Almquist, D, Langlais, BT, Leventakos, K, Yu, NY, et al. Chemoimmunotherapy in patients with extensive-stage small cell lung cancer and a poor performance status. Cancer (2023) 129:3546–53. doi: 10.1002/cncr.34966

35. Sagie, S, Maixner, N, Stemmer, A, Lobachov, A, Bar, J, and Urban, D. Real-world evidence for immunotherapy in the first line setting in small cell lung cancer. Lung Cancer (2022) 172:136–41. doi: 10.1016/j.lungcan.2022.08.015

36. Qu, J, Kalyani, FS, Shen, Q, Yang, G, Cheng, T, Liu, L, et al. Efficacy and Safety of PD-L1 Inhibitors plus Chemotherapy versus Chemotherapy Alone in First-Line Treatment of Extensive-Stage Small-Cell Lung Cancer: A Retrospective Real-World Study. J Oncol (2022) 2022:1–12. doi: 10.1155/2022/3645489

37. Qiu, G, Wang, F, Xie, X, Liu, T, Zeng, C, Chen, Z, et al. A retrospective real-world experience of immunotherapy in patients with extensive stage small-cell lung cancer. Cancer Med (2023) 12:14881–91. doi: 10.1002/cam4.5843

38. Elegbede, AA, Gibson, AJ, Fung, AS, Cheung, WY, Dean, ML, Bebb, DG, et al. A real-world evaluation of atezolizumab plus platinum-etoposide chemotherapy in patients with extensive-stage SCLC in Canada. JTO Clin Res Rep (2021) 2:100249. doi: 10.1016/j.jtocrr.2021.100249

39. Zu, K, Arunachalam, A, Hohlbauch, A, Silver, M, and Robert, N. Real-world utilization of immune checkpoint inhibitors in extensive stage small-cell lung cancer in community settings. Immunotherapy (2023) 15:1375–87. doi: 10.2217/imt-2023-0073

40. Fang, M, Wang, L, Gu, Q, Wu, H, Du, X, and Lai, X. Efficacy and safety of thoracic radiotherapy for extensive stage small cell lung cancer after immunotherapy in real world. Clin Exp Metastasis (2023) 40:423–9. doi: 10.1007/s10585-023-10227-5

41. Kim, SH, Jo, EJ, Mok, J, Lee, K, Kim, KU, Park, H-K, et al. Real-world evaluation of atezolizumab and etoposide-carboplatin as a first-line treatment for extensive-stage small cell lung cancer. Korean J Intern Med (2023) 38:218–25. doi: 10.3904/kjim.2022.361

42. Xie, J, Chen, M, Han, H, Xu, K, Qiu, G, Lin, X, et al. Clinical impact of first-line PD-1 or PD-L1 inhibitors combined with chemotherapy in extensive-stage small cell lung cancer patients: A real-world multicenter propensity score-matched study. Thorac Cancer (2023) 14:1327–38. doi: 10.1111/1759-7714.14874




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Bonanno, Calvetti, Dal Maso, Pavan, Bao, De Nuzzo, Frega, Sartori, Ferro, Pasello, Morandi, Aprile and Guarneri. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-15-1353889-g001.jpg
Median 4.8
(95%Cl 4.4 - 5.4)

0 6 12 18 24

Time (months)
At Risk 214 67 9 2 1

Events 0 139 191 198 198

PFS
c == After CTIO =+ Before CTIO
1.00 After CTIO
median 5.2 (95%Cl 4.4 - 6.1)
0.75 Before CTIO

median 4.6 (95%Cl 4.2 - 5.4)
HR 0.61 (95%ClI 0.46 - 0.81)

Survival Probability
o o
N o
[6)] o

Q
o
S

0 6 12 18 24
Time (months)

p<0.001
After CTIO introduction
At Risk 110 39 8 2 1
Events 0 63 88 94 94
Before CTIO introduction
At Risk 104 28 1 0 0
Events 0O 76 103 104 104

0S

Median 7.1
(95%C16.3-7.7)

0 6 12 18 24 30

Time (months)

AtRisk 214 124 35 10 4 1
Events 0 79 156 180 185 186

(O]
b =~ After CTIO =+ Before CTIO
1.00 After CTIO
median 6.8 (95%CI 6.1 - 8)
0.75 Before CTIO

median 7.2 (95%CI 6.2 - 8.2)
HR 0.7 (95%CI 0.52 - 0.93)

.
N
3

Survival Probability
o
[&)]
o

=
o
s}

0 6 12 18 24 30
Time (months)

p=0.015
After CTIO introduction

AtRisk 110 65 20 8 3 1
Events 0 37 71 82 86 86

Before CTIO introduction

AtRisk 104 59 15 2 1 0
Fvents 0O 42 85 a8 Q9 100





OEBPS/Images/fimmu-15-1353889-g002.jpg
PFS by irAE
== No =+ Yes

1.00 ves
median 6.6 (95%Cl 5.5 - 10.7)
0.75 No

median 4.6 (95%Cl 4.1 - 6.1)
HR 0.55 (95%Cl 0.35 - 0.89)

o
()
a

Survival Probability
o
[&)]
o

o
o
S

0 6 12 18 24
Time (months)

p=0.012
No
At Risk 54 15 3 1 0
Events 0 33 43 45 45
Yes
At Risk 35 20 5 1 1

Events 0O 14 26 o 30

@

OS by iIrAE
== No =+ Yes

1.00 Yes
median 11.8 (95%Cl 9.4 - 17.3)
0.75 No

dian 6.1 (95%CI 5.4 - 7.7)
0.47 (95%Cl1 0.28 - 0.77)

o
N
o

Survival Probability
o
n
o

0 6 12 18 24 30
Time (months)

p=0.002

At Risk 54 26 8 3 0 0
Events 0 23 37 41 43 43

Yes

At Risk 35 29 " 5 3 1
FEvents 0O 4 16 29 24 24





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Real-world impact of the introduction of chemo-immunotherapy in extended small cell lung cancer: a multicentric analysis

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          1 Introduction

        



        		

          2 Methods

        

          		

            2.1 Patients

          



          		

            2.2 Study design and statistical analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Study population and treatment

          



          		

            3.2 Real-world patients excluded from immunotherapy treatment

          



          		

            3.3 Outcome of the study population, response to treatment and access to further lines treatment

          



          		

            3.4 Comparison of pre-defined clinical indicators before and after the introduction of immunotherapy

          



          		

            3.5 Real-life approach and toxicity after the introduction of chemo-immunotherapy in clinical practice

          



          		

            3.6 Hospitalization before and after the introduction of immunotherapy

          



        



        



        		

          4 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
A

Overall After CTIO introduction Before CTIO introduction
Toxicity
G1-G2 G3-G4 G1-G2 G3-G4 G1-G2 G3-G4

Anemia 70 (32.7) 18 (8.4) 29 (26.4) 10 (9.1) 41 (394) 8(7.7)
Fatigue 51(23.8) 4(L.9) 28(25.5) 2(L8) 23 (22.1) 2(19)
Platelet count decreased 33 (15.4) 12 (5.6) 13 (11.8) 3(27) 20 (19.2) 9(8.7)
Nausea 19 (8.9) = 8(7.3) = 11 (10.6) =
Neutrophil count decreased 14 (6.5) 29 (13.6) 7 (6.4) 14 (12.7) 7(6.7) 15 (14.4)
Constipation 11 (5.1) 2 5 (4.5) = 6(5.8) =
Hypothyroidism 11 (5.1) = 11(10.0) = = =
Mucositis oral 10 (4.7) - 3(2.7) - 7(6.7) -
Hyperthyroidism 7(3.3) - 7 (6.4) - - -
Alanine aminotransferase increased 6(2.8) 2(0.9) 5 (4.5) » = 1(1.0) 2(1.9)
B.

Toxicity

Any toxicity 28 (31.5) 7(7.9)
Hypothyroidism 10 (11.2) -
Hyperthyroidism 7(7.9) -

Pruritus 5(5.6) -

Alanine aminotransferase increased 3(3.4) -

Aspartate aminotransferase increased 3(3.4) -

Rash maculo-papular 2(2.2) -
[ Serum amylase increased 2(2.2) 1(1.1)

Adrenal insufficiency 1(1.1) -

Diarrhea 1(1.1) 1(1.1)

Infusion reaction 1(1.1) -

Lipase increased 1(L1) 2(22)
Pneumonitis 1(1.1) -

Rash acneiform 1(1.1) -
Encephalopathy - 1(L1)

Myalgia - 1(L1)

Myasthenia gravis - 1(1.1)

Myositis - 1(1.1)

n (%).





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Characteristic

After CTIO introduction
N = 1107

Before CTIO introduction,

p-value?

N = 104!

First line treatment
Carboplatin-etoposide
Atezolizumab-carboplatin-etoposide
Cisplatin-etoposide

Number of first line chemotherapy cycles

Number of first line immunotherapy cycles

Thoracic radiotherapy consolidation during first line

Palliative radiotherapy during first line

Further lines

Number of further lines
1
2
3

Second line treatment
Topotecan
Lurbinectedin
Cyclophosphamide-doxorubicin-vincristine
Other
Platinum-ctoposide rechallenge

Nivolumab

! 1 (%); Median (IQR).
% Pearson’s Chi-squared test.

90 (42.0%)
89 (41.6%)
35 (16.4%)
4(3,6)
6(4,9)
15 (7.0%)
61 (28.5%)

71 (35.9%)

54 (76.1%)
14 (19.7%)

3 (4.2%)

29 (40.8%)
12 (16.9%)
11 (15.5%)
10 (14.1%)
8 (11.3%)

1 (1.4%)

13 (11.8%)
89 (80.9%)
8 (7.3%)
4(4,4)
6(4,9)
13 (11.8%)
32(29.1%)

34 (36.2%)

26 (76.5%)
6 (17.6%)

2 (5.9%)

9 (26.5%)
10 (29.4%)
4(11.8%)
3 (8.8%)

8 (23.5%)

0 (0.0%)

77 (74.0%)
0 (0.0%)
27 (26.0%)

5(2,6)

2 (1.9%) 0.010
29 (27.9%) >0.9

37 (35.6%) >0.9

28 (75.7%)
8 (21.6%)

1(2.7%)

20 (54.1%)
2 (5.4%)
7 (18.9%)
7 (18.9%)
0 (0.0%)

1(2.7%)





OEBPS/Images/table4.jpg
Characteristic

RECIST best response
CR
PR
SD
PD
ORR
DCR

1n (%)
2 CI, Confidence Interval.
3 Pearson’s Chi-squared test.

Overall,
N = 212
195% CII*2

3 (1.4%)
130 (61.3%)
15 (7.1%)
64 (30.2%)
133 (62.7%) [56.1%, 69.0%]

148 (69.8%) [63.3%, 75.6%)

After CTIO introduction

N =108
[95% CI*2

2 (19%)
73 (67.6%)
9 (8.3%)
24 (222%)
75 (69.4%) [60.2%, 77.3%)

84 (77.8%) [69.1%, 84.6%)

Before CTIO introduction

[95% CI*2

1(1.0%)
57 (54.8%)
6 (5.8%)
40 (38.5%)
58 (55.8%) [46.2%, 64.9%]

64 (61.5%) [51.9%, 70.3%]

p-value®

0.055

0.015





OEBPS/Images/table3.jpg
Reason for not rec g immunotherapy BN
Steroid 12 (57.1%)
Autoimmune disease 8 (38.1%)
Performance status 1 (4.8%)

Autoimmune disease
Ankylosing spondylitis 7 2 (18.2%)
Addison disease 1(9.1%)
Autoimmune neuropathy with amphiphysin and 1(9.1%)

SOX1 autoantibodies
Dermatomiositis 1 (9.1%)
Indifferentiated connectivitis 1(9.1%)
Pulmonary fibrosis 1(9.1%)
Rheumatoid arthritis 1(9.1%)
RS3PE syndrome 1 (9.1%)
Systemic sclerosis 1(9.1%)
Ulcerative colitis 1(9.1%)

L1 (%).





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-15-1353889-g003.jpg
Chemoimmunotherapy introduction (May 2020)

Before ‘ After

Patients with extended SCLC Patients with extended SCLC
(platinum doublet feasible) (platinum doublet feasible)
n =104 n=110

6-month PFS rate: 27% (20%, 37%) 6-month PFS rate: 40% (32%, 51%)
12-month PFS rate: 1.0% (0.1%, 6.8%) 12-month PFS rate: 11% (6.2, 21%)
12-month OS rate: 15% (9.7%, 25%) 12-month OS rate: 28% (20%, 39%)
18-month OS rate: 2.1% (0.5%, 8.1%) 18-month OS rate: 12% (6.5%, 22%)
Hospitalization rate: 79.8% Hospitalization rate: 71.8%

Median duration of hospitalization: 20 days Median duration of hospitalization: 13 days

Patients receiving
chemoimmunotherapy
n =389

6-month PFS rate: 45% (35%, 57%)
12-month PFS rate: 13% (7.0, 24%)
12-month OS rate: 33% (24%, 46%)
18-month OS rate: 15% (8.0%, 27%)





OEBPS/Images/table7.jpg
Characteristic After CTIO introduction Before CTIO introduction

N = 110* N = 104"
Hospitalization 162 (75.7%) 79 (71.8%) 83 (79.8%) 0.2
Total days of hospitalization 16 (8, 24) 13 (6, 20) 20 (11, 28) <0.001
Hospitalization for treatment administration 139 (85.8%) 64 (81.0%) 75 (90.4%) 0.088
Total days of hospitalization for treatment administration 12 (5, 18) 12 (4, 14) 12 (6, 18) 0.2
Hospitalization for toxicity 29 (17.9%) 13 (16.5%) 16 (19.3%) 0.6
Total days of hospitalization for toxicity 8 (5, 15) 8 (4, 11) 8 (6, 16) 0.5

Only hospitalizations occurred from first line therapy start to first line therapy progression were considered.
' n (%); Median (IQR).
% Pearson’s Chi-squared test; Wilcoxon rank sum test.





OEBPS/Images/table1.jpg
Characteristic Overall After CTIO introduction Before CTIO introduction p-value?

N = 214 N = 110" N = 104"
Sex 0.6
Male 135 (63.1%) 67 (60.9%) 68 (65.4%)
Female 79 (36.9%) 43 (39.1%) 36 (34.6%)
Smoke >0.9
Actual 133 (63.6%) 71 (64.5%) 62 (62.6%)
Former 74 (35.4%) 38 (34.5%) 36 (36.4%)
Never 2 (1.0%) 1 (0.9%) 1 (1.0%)
Previous limited disease 14 (6.5%) 11 (10.0%) 3 (2.9%) 0.051
Age at diagnosis 70 (64, 75) 69 (61, 75) 70 (64, 75) 0.5
Baseline ECOG PS 0.9
0-1 142 (66.4%) 72 (65.5%) 70 (67.3%)
>1 72 (33.6%) 38 (34.5%) 34 (32.7%)
Brain metastases at baseline 46 (21.5%) 25 (22.7%) 21 (20.2%) 0.7
Bone metastases at baseline 56 (26.2%) 29 (26.4%) 27 (26.0%) >0.9
Liver metastases at baseline 100 (46.7%) 51 (46.4%) 49 (47.1%) >0.9

! n (%); Median (IQR).
2 Fisher's exact test; Wilcoxon rank sum test.





OEBPS/Images/table5.jpg
Characteristic

12-month PFS

Overall

Group

After CTIO introduction
Before CTIO introduction

p-value’

! cloglog fixed-point test.

34% (28%, 41%)

40% (32%, 51%)
27% (20%, 37%)

0.04119

5.7% (3.2%, 10%)

11% (6.2%, 21%)
1.0% (0.1%, 6.8%)

0.0031

22% (16%, 28%)

28% (20%, 39%)
15% (9.7%, 25%)

0.03169

6.4% (3.5%, 11%)

12% (6.5%, 22%)
2.1% (0.5%, 8.1%)

0.0096





OEBPS/Images/fimmu.2024.1353889_cover.jpg
& frontiers | Frontiers in Immunology

Real-world impact of the introduction of
chemoimmunotherapy in extended small
cell lung cancer: a multicentric analysis





