
31 January 2025

AperTO - Archivio Istituzionale Open Access dell'Università di Torino

Original Citation:

Post-progression outcomes of NSCLC patients with PD-L1 expression ≥ 50% receiving first-line
single-agent pembrolizumab in a large multicentre real-world study

Published version:

DOI:10.1016/j.ejca.2021.02.005

Terms of use:

Open Access

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

Availability:

This is a pre print version of the following article:

This version is available http://hdl.handle.net/2318/1793543 since 2021-07-11T16:17:10Z



ARTICLE TYPE 

Running title: smoking status during immunotherapy. 

TITLE 
 
1. Medical Oncology, St. Salvatore Hospital, L’Aquila, Italy;  
2. Department of Biotechnology and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy;  
3. Division of Medical Oncology, S.Orsola-Malpighi Hospital, University of Bologna, Bologna, 
40138, Italy; 
4. Medical Oncology, Ospedale San Gerardo, Monza, Italy; 
5. Department of Pulmonary Diseases, Erasmus Medical Center, Rotterdam, the Netherlands;  
6. Department of Oncology and Hematology, Modena University Hospital, Modena, Italy; 
7. Medical Oncolgy, St. Andrea Hospital, Rome, Italy; 
8. Comprehensive Cancer Center, Fondazione Policlinico Universitario "A. Gemelli" IRCCS, 
Rome, Italy; 
9. Medical Oncology Unit, Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, 
Italy; 
10. Thoracic Oncology Unit, Clinical Cancer Center IRCCS Istituto Tumori "Giovanni Paolo II", 
Bari, Italy; 
11. Oncology Clinic, Università Politecnica Delle Marche, Ospedali Riuniti Di Ancona, Ancona, 
Italy; 
12. Thoracic Medical Oncology, Istituto Nazionale Tumori 'Fondazione G Pascale', IRCCS, 
Napoli, Italy; 
13. Lung Cancer Unit; IRCCS Ospedale Policlinico San Martino, Genova, Italy; 
14. Department of Oncology, Careggi University Hospital, Florence, Italy; 
15. Unità di Oncologia medica e Terapia Biomolecolare, Azienda Ospedaliero-Universitaria 
Ospedali Riuniti di Foggia; 
16. Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, 
Italy; 
17. Medical Oncology (B), Policlinico Umberto I, "Sapienza" University of Rome, Rome, Italy; 
18. Department of Oncology, University Hospital Santa Maria Della Misericordia, Udine, Italy; 
19. Medical Oncology, Fermo Area Vasta 4, Fermo, Italy; 
20. Medical Oncology, Ospedali Riuniti Padova Sud "Madre Teresa Di Calcutta", Monselice, Italy;  
21. Pneumo-Oncology Unit, Monaldi Hospital, Naples, Italy; 
22. Oncology Unit, IRCCS Ospedale Sacro Cuore Don Calabria, Negrar, VR, Italy; 
23. Department of Medical, Oral & Biotechnological Sciences University G. D'Annunzio, Chieti-
Pescara, Chieti, Italy; 
24. Clinical Oncology Unit, S.S. Annunziata Hospital, Chieti, Italy; 
25. Medical Oncology, F. Spaziani Hospital, Frosinone, Italy; 
26. Medical Oncology, Santa Maria Goretti Hospital, Latina, Italy; 
27. Medical Oncology, Campus Bio-Medico University, Rome, Italy; 
28. Medical Oncology, ASST-Sette Laghi, Varese, Italy; 
29. Medical Oncology Unit, University Hospital of Parma, Parma, Italy; 
30. Department of Oncology and Hematology, AUSL Romagna, Ravenna, Italy; 
31. Medical Oncology Unit, University Hospital and University of Cagliari, Cagliari, Italy; 
32. Pneumo-Oncology Unit, St. Camillo-Forlanini Hospital, Rome, Italy; 
33. Department of Oncology, University of Turin, San Luigi Hospital, Orbassano (TO), Italy; 
34. Department of Medical Oncology, Santa Maria della Misericordia Hospital, Azienda 
Ospedaliera di Perugia, Perugia, Italy; 
35. Oncology Department, Queen Alexandra University Hospital, Portsmouth Hospitals NHS 
Trust, Portsmouth, UK; 
36. Oncology department, university hospital of Geneva, Geneva, Switzerland. 
 



 
 

 
 
 

Corresponding author:  
Alessio Cortellini MD  
e-mail: alessiocortellini@gmail.com   
Medical Oncology, St. Salvatore Hospital 
Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila 
Via Vetoio, 67100, L’Aquila, Italy 
Tel 00390862368709/ Fax 00390862368682 

 

 

 

Abstract 
Background:  
Methods:  
Results:  
Conclusions:  
.  
 
Keywords:  non-small cell lung cancer; immunotherapy; smoking; pembrolizumab.  

 

Introduction 

The Keynote-024 trial has established single agent pembrolizumab as the standard of care 

for advanced NSCLC patients with a PD-L1 expression ≥ 50% [1-2]. However, after the 

Keynote-189 and Keynote-407 trials, this algorithm is currently challenged by the chemo-

immunotherapy combination [3-4], since no head-to-head randomized controlled trial 

(RCT) has compared the two strategies in the PD-L1 high subgroup. 

Even though some metanalyses suggested that there is an incremental benefit for the 

addition of chemotherapy to first-line immunotherapy, with respect of response rate and 

progression free survival (PFS) [5], and among patient with PD-L1 low expression [6], 

also the increased toxicity of a triplet regimen, compared to a single-agent checkpoint 

inhibitor, has to be considered.  

Against this scenario, treatment sequencing with first line immunotherapy, followed by 

second line chemotherapy, might be a viable option for patients with a PD-L1 expression  



≥ 50%. From that perspective, post-progression analyses of RCTs revealed conflicting 

results. Among the 154 patients of the experimental arm of the Keynote-024 trial, 51.9% 

had received a further treatment line at the last data-analysis [7], while among the 637 

patients of the experimental arm of the Keynote-042 trial, 38% had received a subsequent 

anticancer therapy [8].  

Importantly, it is well known that in NSCLC clinical practice, a not negligible portion of 

patients is used to experiencing life threatening disease progression, without reaching the 

subsequent treatment line, in all disease settings, including immunotherapy [9-10]. 

Recently, we published a large real-world multicentre study of metastatic NSCLC patients 

with PD-L1 expression ≥ 50%, receiving first line single agent pembrolizumab at 34 

European institution, aimed at investigating the clinicopathologic correlates of efficacy 

[11-13]. 

To provide a further insight about clinical outcomes of NSCLC patients with PD-L1 high 

expression after disease progression, we performed an update of the abovementioned 

cohort, with a particular focus on post-progression outcomes. 

 

Materials and Methods 

Study Design 

We performed a data update of a cohort of metastatic NSCLC patients with PD-L1 

expression ≥ 50%, consecutively treated with first line pembrolizumab monotherapy, from 

January 2017 to May 2020.  31 institutions participated to this analysis (Supplementary file 

1).  

The aim of this analysis was to evaluate the post-progression clinical outcomes including 

treatment beyond disease progression and further treatment lines. The measured clinical 

outcomes were post-progression overall survival (ppOS), second line PFS (II line PFS) and 

second line overall survival (II line OS). Methods regarding clinical outcomes estimation 

have been already detailed [11-13]. In order to be closer to the real-life scenario, both 

patients who experienced radiological disease progression and those who experienced 

clinical progression according to the investigators have been included.  

PpOS was defined as the length of time between the first occurrence of progressive disease 

during pembrolizumab and death (resulting from any cause), or to the last contact; ppOS 

was evaluated according to the therapeutic strategies chosen by clinicians at the moment of 

disease progression, categorized as: patients who received pembrolizumab beyond disease 



progression (ByPD), (with or without local ablative treatments - LATs) and patients who 

received other post-progression systemic treatments (switched approach).  

Considering the possible positive selection bias associated with oligo-progressive disease 

[14], investigators were also asked to clarify whether or not patients who received 

pembrolizumab ByPD had experienced oligo-progression  (defined as: progression of a 

single metastasis already present and/or progression that can be safely treated with ablative 

treatments). 

The possible relationships between baseline patients' features and the post-progression 

outcome (categorized as no post-progression treatments, pembrolizumab ByPD and 

switched approach), were evaluated for the following clinicopathologic characteristics:  

age (<70 vs ≥ 70 years old) [15], gender (male vs female), Eastern Cooperative Oncology 

Group—PS (ECOG-PS) (0 vs 1 vs ≥2), central nervous system (CNS) metastases (yes vs 

no), bone metastases (yes vs no), liver metastases (yes vs no), BMI according to the World 

Health Organization categories [16-17], PD-L1 tumour expression (< 90% vs ≥ 90%)[11], 

smoking status (current vs former vs never smoker) [18], and corticosteroids 

administration within the 30 days before treatment commencement (dose equivalent or 

higher to 10 mg prednisone per day) (yes vs no) [11]. 

Further analyses were performed only among patients who received a second line systemic 

treatment (regardless of previous treatment with pembrolizumab beyond PD). II line PFS 

was defined as the time from second line treatment initiation, to disease progression/death 

(whichever occurred first) or to the last contact. II line OS was defined as the time from 

second line treatment initiation, to death or to the last contact.  

Second line treatments were categorized as platinum-based doublet chemotherapy, single 

agent chemotherapy and other regimens. Those patients’ characteristics which could have 

changed over time, including ECOG-PS, age, CNS metastases, bone metastases and liver 

metastases, were re-assessed at the second line treatment commencement; all patients 

features were then compared to their baseline distribution. To evaluate whether some of the 

clinical characteristics affected clinical outcomes, univariate and multivariate analyses of II 

line PFS and II line OS were performed (using a stepwise selection of covariates, with an 

entry significance level of 0.05). Having received previous pembrolizumab ByPD (yes vs 

no) was also considered as a covariate. Patients without events were considered as 

censored at the time of the last follow-up. Data cut-off period was September 2020. 

 

Statistical analysis 



Descriptive statistic was used to report patients’ characteristics. Median ppOS, II line PFS 

and II line OS were evaluated using the Kaplan-Meier method. Median period of follow-up 

was calculated according to the reverse Kaplan-Meier method. χ2 test was used for the 

correlation analyses. Long-rank test was used to compare median survivals and Cox 

regression was used to estimate the hazard ratios (HRs) estimation with 95% confidence 

intervals (CIs) in univariate and multivariate analysis. All statistical analyses were 

performed using MedCalc Statistical Software version 18.11.3 (MedCalc Software bvba, 

Ostend, Belgium; http://www.medcalc.org; 2019).  

 

Results 
Post-progression overall survival analysis 

The entire cohort consisted of 974 metastatic NSCLC patients with a PD-L1 expression ≥ 

50%. At the median follow-up of 22.7 months (95%CI: 21.6 – 38.2), 678 patients (69.6%) 

experienced disease progression and the post-progression median follow-up was 14.4 

months (95%CI: 11.9 – 33.1). Figure 1 reports the study's flow diagram. All the baseline 

characteristics of the patients who experienced disease progression are summarized in table 

1. 

At the data cut of, 379 (55.9%) had not received any further treatment, and 359 patients 

(52.9%) had died. 198 patients (29.2%) received a switched approach and 101 (14.9%) 

received pembrolizumab ByPD either alone (64 [9.4%]) or in combination with LATs (37 

[5.5%]).  Table 1 also reports the correlation analysis between baseline clinicopathologic 

characteristics and the post-progression outcome. There was a significant association with 

older age (p = 0.0011), higher ECOG-PS (p < 0.0001) and baseline corticosteroids 

administration (p = 0.0024), particularly towards patients who did not received further 

treatments. 

1 patient (2.7%) received surgery, 1 patient (2.7%) received radiation therapy (RT) plus 

surgery and 35 patients (94.6%) received RT. 18 patients (28.1%) among those who 

received pembrolizumab ByPD alone, and 28 patients (75.7%) among those who received 

pembrolizumab ByPD in combination with LATs, were marked as oligo-progressive 

patients (p < 0.0001). 

The median ppOS of the patients who received a switched approach was 8.2 months 

(95%CI: 7.1 – 9.1; 131 events), while the median ppOS of those who received 

pembrolizumab ByPD alone and with the addition of LATs were 8.0 months (95%CI: 5.4 – 

11.8; events) and 13.9 months (95%CI: 6.1 – 14.3; 18 events), respectively (log-rank test: 



p = 0.0958) (Figure 2). At the Cox regression, the median ppOS of patients who received 

pembrolizumab ByPD in combination with LATs resulted to be significantly longer 

compared to median ppOS of patients received a switched approach (HR 0.61 [95%CI: 

0.37 - 0.99], p = 0.0457) and those who received pembrolizumab ByPD alone (HR = 0.56 

[95%CI: 0.32 - 0.98], p = 0.0419).    

    

II line PFS and II line OS analysis. 

At the data cut off, 241 (35.5%) among the 678 patients who had experienced disease 

progression, received a second line systemic treatment. 191 patients (79.3%) received a 

platinum-based doublet chemotherapy, 44 patients (18.3%) a single agent chemotherapy 

and 6 patients (2.5%), other regimens. 46 patients (19.1%) had received previous 

pembrolizumab ByPD, while 195 (80.9%) had not. 

The updated patients’ characteristics are summarized in Table 2. Compared to the baseline 

(at the first line treatment commencement), at the second line commencement there was a 

significantly higher portion of patients aged under 70 years old (p = 0.0244), with CNS 

metastases (p = 0.0001), with bone metastases (p = 0.0266) and with liver metastases (p = 

0.0148). Importantly, there was also a significant trend towards a poorer ECOG-PS (p < 

0.0001). 

The second line median follow-up was 12.1 months (95%CI: 10.5 – 32.5). Patients who 

received platinum-based doublet chemotherapy had a median II-PFS of 4.1 months 

(95%CI: 3.2 – 5.3; 162 events), while patients who received single agent chemotherapy 

and other regimens had a median II line PFS of 2.8 months (95%CI: 1.8 – 4.0; 39 events) 

and 4.0 months (95%CI: 4.3 – 5.3; 5 events) respectively (log-rank test: p = 0.5628) 

(Figure 3A). II line OS was 7.5 months (95%CI: 5.9 – 8.9; 119 events) for patients who 

received platinum-based doublet chemotherapy, 5.3 months (95%CI: 2.7 – 6.9; 34 events) 

for patients who received single agent chemotherapy and 3.4 months (95%CI: 1.3 – 7.9; 5 

events) for patients who received other regimens (log-rank test: 0.0289) (Figure 3B). 

Table 3 summarized the univariate and multivariate analyses of II line PFS and II line OS. 

At the multivariate analysis only ECOG-PS ≥ 2 was confirmed to be significantly 

associated to an increased risk of disease progression compared to ECOG-PS 0 (HR = 3.09 

[95%CI: 1.84 – 5.19], p < 0.001). On the contrary, patients receiving other regimens were 

confirmed to have an increased risk of death compared to those receiving platinum-based 

doublet chemotherapy (HR = 2.53 [95%CI: 1.02 – 6.27]; p = 0.0447), as well as patients 



with an ECOG-PS ≥ 2 compared to ECOG-PS 0 (HR = 3.65 [95%CI: 1.93 – 6.92], p = 

0.0001). 

 

Discussion 
The advanced line setting has been always considered a sticking point, nevertheless the 

advent of immune checkpoint inhibitors in the treatment algorithm of NSCLC patients has 

been changing the game. Recently, a review of real-world observational studies reported a 

median OS ranging from 4.6 to 12.8 months for the second line setting [19], and our ppOS 

results, ranging from 8.0 months to 13.9 months, are somehow aligned to the incremental 

benefit already reported in the post-immunotherapy setting [20-23]. 

However, the findings to consider first are the 55.9% of patients who had not received any 

further treatment at the data cut off, and the 52.9% who died without receiving subsequent 

treatments. These results are slightly worse than what reported in clinical trial [7-8], 

reflecting the real-world scenario. It has been already confirmed that NSCLC patients with 

a PD-L1 expression ≥ 50% and poor baseline PS, particularly those whose PS is related to 

the burden of disease [24], are used to experiencing worse outcomes with first line single 

agent pembrolizumab [25]. Considering that patients with ECOG-PS ≥ 2 are usually not 

enrolled in RCT, our results can probably be considered the downside of having included 

patients with poor PS. 

Concordantly, the correlation analysis revealed that baseline characteristics which resulted 

to be significantly associated to the post-progression outcome, particularly to not having 

received further treatments, are typical features of patients' frailty, including older age (p = 

0.0011), ECOG-PS (p 0.0001) and baseline corticosteroids administration (p = 0.0024). 

These results suggest that older patients, with a poor baseline PS and on systemic 

corticosteroids, are more likely to experience life-threatening disease progression, with 

higher chances of not receiving further treatments. Therefore, with respect of treatment 

sequencing for patients with a PD-L1 expression  ≥ 50% (first line immunotherapy, 

followed by second line chemotherapy), an as much as possible tailored decision making 

process should be considered at the first line treatment commencement. However, we 

would do well to consider that unfit patients are unlikely to be treated with a first line 

chemo-immunotherapy combination without experiencing limiting side effects. 

Our results regarding the ppOS are partially aligned to similar studies reported in the 

setting [26]. Considering that patients who received pembrolizumab ByPD in combination 

with LATs experienced a significantly longer ppOS, a combinational approach should 



always be taken into consideration at disease progression. However, LATs were more 

likely performed in patients with oligo-progressive disease (p < 0.0001), and we must not 

fail in taking into consideration the prognostic implication of oligoprogression [14].  

The II line PFS and II line OS analysis revealed that patients who had reached the second 

line setting tend to be younger, as older patients are more likely to did not receive further 

treatments. II line patients were also characterized by a higher proportion of CNS, bone 

and liver metastases, with a significant trend towards a poorer ECOG-PS, probably due to 

the natural history of the disease, which tends to get worse across treatment lines. 

The negative baseline characteristics might explain the low median II line PFS and II-line 

OS in absolute terms and when compared to other studies in the post-immunotherapy 

setting [22-23, 27]. Even though we found an incremental benefit for patients who received 

platinum-based doublet chemotherapy, ECOG-PS remains the major determinant of II line 

PFS and II line OS. 

 

Conclusion 
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