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Notes from a changing landscape

Lung cancer represents the most common cause of cancer 
death in the world. Non-small cell lung cancer (NSCLC) 
represents almost 85% of lung cancer cases. Unfortunately, 
diagnosis is often made at advanced or metastatic stage, with 
a 5-year survival rate between 0 and 5% with chemotherapy, 
that until a few years ago represented the only systemic 
treatment available (1,2). In this context, the primary goal of 
systemic therapy is to increase patients’ survival, to reduce 
cancer symptom burden and to improve quality of life. 

Over the past decade, together with the availability 
of targeted agents in oncogene-addicted cases, the 
development of immune checkpoint inhibitors, namely 
monoclonal antibodies anti-programmed death-1 (PD-1) 
and its ligand (PD-L1), has revolutionized the treatment 
of advanced NSCLC, establishing a new era in the 
treatment of lung cancer patients. Their efficacy has 
been demonstrated, initially, as second line therapy in 
patients affected by advanced, EGFR wild type and ALK 
not rearranged NSCLC, after a previous platinum-based 
chemotherapy. Afterwards, the efficacy of these drugs in the 
first-line setting has been explored: the randomized phase 
III study KEYNOTE-024, conducted in NSCLC patients 
with tumors characterized by PD-L1 expression equal to 
or higher than 50%, demonstrated that pembrolizumab 
is associated with a better outcome compared to standard 
platinum-based chemotherapy, in terms of both progression-

free survival (PFS) and overall survival (OS), getting 
the approval in this setting by regulatory agencies (3).  
Consequently, the determination of PD-L1 has become 
part of the baseline diagnostic evaluation, representing an 
important biomarker for the first-line patients’ selection, 
although with the well-known limitations in both positive 
and negative predictive value.

Nevertheless, cases characterized by a PD-L1 expression 
equal to or higher than 50% represent just a minority (20–
30%) of the entire population (4).

In order to expand the potentia l  benef i t  from 
immunotherapy to a larger number of patients, several 
phase 3 studies combining the potential immunogenic effect 
of chemotherapy with PD-(L)1 blockade have emerged 
in rapid succession with positive results. For instance, the 
KEYNOTE-189 trial showed a significantly longer OS 
and PFS compared with chemotherapy alone in untreated 
advanced nonsquamous NSCLC patients (5). 

Looking for the KEY (…NOTE-407)

Wi t h  a  d e s i g n  s i m i l a r  t o  t h e  a b o v e  d e s c r i b e d 
KEYNOTE-189, but in a different population in terms 
of tumor histology, the phase 3 trial KEYNOTE-407 
evaluated the combination of the same immune checkpoint 
inhibitor with platinum-based chemotherapy as first-line 
treatment of advanced squamous NSCLC patients (6).  
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Overall, 559 patients were randomized 1:1 to receive 
chemotherapy plus placebo or chemotherapy plus 
pembrolizumab, without selection for PD-L1 expression. 
Chemotherapy backbone consisted of carboplatin, 
administered every 3 weeks in combination with either 
paclitaxel 3-weekly or nab-paclitaxel weekly (at investigator’s 
choice), for 4 cycles. Pembrolizumab (or corresponding 
placebo) was administered at 200 mg every 3 weeks, for a 
maximum of 35 cycles, in addition to chemotherapy. The 
trial was designed with two co-primary endpoints, OS and 
PFS. The combination showed a clinically relevant benefit 
in all study endpoints. Namely, median OS was 11.3 months 
for patients assigned to control arm and 15.9 months for 
patients assigned to experimental arm [hazard ratio (HR) 
0.46; 95% confidence interval (CI): 0.49–0.85; P=0.0008]. 
Median PFS was 4.8 months for patients assigned to control 
arm vs. 6.4 months for patients assigned to experimental 
arm (HR 0.56; 95% CI: 0.45–0.70; P<0.0001) and objective 
response rate (ORR) increased from 38.4% to 57.9%. 
The improvement in OS and PFS was consistent across all 
patients’ subgroups divided according to PD-L1 [tumor 
proportion score (TPS) <1%, 1–49% and ≥50%]. Subgroup 
analysis according to the taxane chosen by investigators 
(paclitaxel vs. nab-paclitaxel) showed no significant 
differences in terms of OS, PFS and ORR (7). Incidence of 
treatment-related adverse events (AEs) was similar between 
the two treatment arms. A higher proportion of patients 
in the experimental arm discontinued treatment due to 
AEs: 13.3% compared to 6.4% of patients in the control 
arm. Furthermore, the addition of pembrolizumab to 
chemotherapy improved health-related global quality of life 
compared to chemotherapy alone, although no significant 
difference in time to deterioration of tumor symptoms 
(cough, chest pain, or dyspnea) was observed (8).

Open questions notes

The above described KEYNOTE-407 trial was not the 
first attempt to add an immune checkpoint inhibitor to 
first-line chemotherapy in advanced squamous NSCLC. 
However, the combination of ipilimumab (a cytotoxic 
T-lymphocyte-associated protein 4 inhibitor) with 
carboplatin plus paclitaxel was not successful, because it 
had not demonstrated an improvement in OS, compared 
with chemotherapy alone (9). On the contrary, based on the 
positive results of the above described KEYNOTE-407, 
regulatory  agencies  approved pembrol izumab in 
combination with carboplatin plus paclitaxel or nab-

paclitaxel, for patients candidates to receive first-line 
treatment for metastatic squamous NSCLC.

These data enrich the wide list of different studies 
with a similar design, which have evaluated the addition 
of an immune checkpoint inhibitor (either anti-PD-1 
or anti-PD-L1) to first-line chemotherapy, leading to 
the authorization for this use in clinical practice both in 
squamous and non-squamous histology. 

However, several issues remain not completely clear. 
In the IMpower-131 trial, the addition of the anti-PD-L1 
atezolizumab to chemotherapy did not show a significant 
OS prolongation, even if a clinically meaningful OS 
improvement was observed in the high PD-L1 subgroup (10). 

Based on these apparently discordant results, one 
hypothesis could be that different immune checkpoint 
inhibitors might not be completely interchangeable and that 
they do not perform in the same way. According to biology, 
anti PD-1 antibodies bind to PD-1 receptor, blocking its 
interaction with both ligands PD-L1 and PD-L2. On the 
other hand, anti PD-L1 blocks only the interaction between 
PD-1 and PD-L1 and this inhibition might be insufficient 
among low/negative PD-L1 patients (11). Recently, all 
randomized trials testing the combination of anti-PD-1 
(nivolumab, pembrolizumab) or anti-PD-L1 inhibitors 
(atezolizumab) with first-line platinum-based chemotherapy 
in patients with metastatic NSCLC (both squamous and 
non-squamous histology) have been included in a literature-
based meta-analysis (12). The pooled results of the meta-
analysis showed a statistically significant and clinically 
relevant benefit both in terms of OS and PFS with the use 
of the combination of chemotherapy and immunotherapy, 
compared to chemotherapy alone. Subgroup analyses were 
performed, testing the interaction of treatment efficacy 
with the type of immune checkpoint inhibitor according 
to the level of PD-L1 expression. Notably, in the cases 
characterized by low PD-L1 expression, the benefit was 
statistically significant only with pembrolizumab (HR 
0.56; 95% CI: 0.40–0.78), and not with atezolizumab (HR 
0.92; 95% CI: 0.62–1.37), with a statistically significant 
interaction (12). However, this provocative result has several 
possible explanations: a true difference in efficacy between 
anti-PD-1 and anti-PD-L1 antibodies, or the longer follow-
up of trials with pembrolizumab, compared to trials with 
atezolizumab, or the issues related to technical differences 
in terms of immunohistochemistry testing and scoring 
used in the trials for determining PD-L1 tumor expression. 
Overall, with the above-described limitations, these trials 
suggest that the first-line chemo-immunotherapy is a 
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successful strategy, in terms of efficacy, compared to the 
standard chemotherapy, at the price of greater side effects, 
higher costs and less personalized patients’ selection.

PD-L1, indeed, that is the accepted biomarker for the 
selection of patients with advanced NSCLC eligible for 
first-line single agent pembrolizumab, given the significant 
association between PD-L1 expression and pembrolizumab 
efficacy (3,13,14), plays a far less clear role in the selection 
of patients for chemo-immunotherapy, considering that the 
benefit has been demonstrated across all subgroups of PD-
L1 expression (6).

However, it is important to underline that in cases 
of PD-L1 expression greater than 50%, the current 
standard of treatment is single-agent pembrolizumab. In 
this subset of patients, no head-to-head comparison has 
been performed between immunotherapy alone and the 
combination of immunotherapy and chemotherapy (both 
strategies have documented an improvement in survival 
compared to chemotherapy), leaving open the question 
of what is the best approach and what are the factors that 
could guide patients’ selection. 

Conclusive notes

In conclusion, all these data certainly increase the number 
of potential upfront therapeutic options for patients with 
squamous cell lung cancer. However, the choice of the most 
appropriate treatment for each individual patient remains a 
challenge.

The available results from the different trials are rather 
heterogeneous in terms of differences in study populations, 
inclusion criteria, treatments schedules, stratification factors 
and other aspects. 

Moreover, the choice of a second line in a population 
treated with a first line combined strategy remains a 
challenge. Thus, despite the KEYNOTE-407 results and 
the important progress in the management of squamous 
cell lung cancer with significant increase in response rate 
and survival, different questions remain open. In the era 
of personalized medicine, for example, a tailored approach 
seems to be evidently distant, especially if compared to non-
squamous tumors. Ongoing trials, as the Lung-MAP, try to 
identify, based on molecular profiling, targeted strategies 
and will contribute to improve treatment management (15). 

Therefore, further research—aimed to identify  
biomarkers (beyond PD-L1 expression) that predict 
response and allow selection for monotherapy versus 
combination therapy, to define treatment strategies to 

overcome resistance and optimize efficacy—is required, 
with the ultimate purpose to offer the best treatment to 
every different patient affected by squamous cell lung 
cancer. 

Acknowledgments 

Funding: None.

Footnote

Conflicts of Interest: All authors have completed the 
ICMJE uniform disclosure form (available at http://
dx.doi.org/10.21037/tlcr.2020.02.02). MDM has acted as 
consultant or participated in advisory boards, receiving fees, 
from Bristol Myers Squibb, Merck Sharp & Dohme, Roche, 
AstraZeneca, Pfizer, Takeda. The other authors have no 
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Travis WD. Pathology of lung cancer. Clin Chest Med 
2011;32:669-92.

2. Goldstraw P, Chansky K, Crowley J, et al. The IASLC 
Lung Cancer Staging Project: Proposals for Revision of 
the TNM Stage Groupings in the Forthcoming (Eighth) 
Edition of the TNM Classification for Lung Cancer. J 
Thorac Oncol 2016;11:39-51.

3. Reck M, Rodríguez-Abreu D, Robinson AG, et al. 
Pembrolizumab versus Chemotherapy for PD-L1-
Positive Non-Small-Cell Lung Cancer. N Engl J Med 
2016;375:1823-33.

4. Banna GL, Passiglia F, Colonese F, et al. Immune-

http://dx.doi.org/10.21037/tlcr.2020.02.02
http://dx.doi.org/10.21037/tlcr.2020.02.02


413Translational Lung Cancer Research, Vol 9, No 2 April 2020

© Translational lung cancer research. All rights reserved.   Transl Lung Cancer Res 2020;9(2):410-413 | http://dx.doi.org/10.21037/tlcr.2020.02.02

checkpoint inhibitors in non-small cell lung cancer: A tool 
to improve patients' selection. Crit Rev Oncol Hematol 
2018;129:27-39.

5. Gandhi L, Rodríguez-Abreu D, Gadgeel S, et al. 
Pembrolizumab plus Chemotherapy in Metastatic 
Non-Small-Cell Lung Cancer. N Engl J Med 
2018;378:2078-92.

6. Paz-Ares L, Luft A, Vicente D, et al. Pembrolizumab 
plus Chemotherapy for Squamous Non-Small-Cell Lung 
Cancer. N Engl J Med 2018;379:2040-51.

7. Halmos B, Luft A, Majem M, et al. Choice of taxane and 
outcomes in the Keynote-407 study of Pembrolizumab 
plus Chemotherapy for metastatic squamous NSCLC. J 
Thorac Oncol 2018;13:S391.

8. Mazieres J, Kowalski D, Luft A, et al. Health-Related 
Quality of Life With Carboplatin-Paclitaxel or nab-
Paclitaxel With or Without Pembrolizumab in Patients 
With Metastatic Squamous Non-Small-Cell Lung Cancer. 
J Clin Oncol 2020;38:271-80.

9. Govindan R, Szczesna A, Ahn MJ, et al. Phase III Trial of 
Ipilimumab Combined With Paclitaxel and Carboplatin in 
Advanced Squamous Non-Small-Cell Lung Cancer. J Clin 
Oncol 2017;35:3449-57.

10. Jotte R, Cappuzzo F, Vynnychenko I, et al. IMpower131: 

Final OS Results of Carboplatin + Nab-Paclitaxel + 
Atezolizumab in Advanced Squamous NSCLC. J Thorac 
Oncol 2019;14:S243-4.

11. Chen L, Han X. Anti-PD-1/PD-L1 therapy of 
human cancer: past, present, and future. J Clin Invest 
2015;125:3384-91.

12. Addeo A, Banna GL, Metro G, et al. Chemotherapy in 
Combination With Immune Checkpoint Inhibitors for 
the First-Line Treatment of Patients With Advanced 
Non-small Cell Lung Cancer: A Systematic Review and 
Literature-Based Meta-Analysis. Front Oncol 2019;9:264.

13. Mok TSK, Wu YL, Kudaba I, et al. Pembrolizumab 
versus chemotherapy for previously untreated, PD-L1-
expressing, locally advanced or metastatic non-small-cell 
lung cancer (KEYNOTE-042): a randomised, open-label, 
controlled, phase 3 trial. Lancet 2019;393:1819-30.

14. Garon EB, Rizvi NA, Hui R, et al. Pembrolizumab for the 
treatment of non-small-cell lung cancer. N Engl J Med 
2015;372:2018-28.

15. Herbst RS, Gandara DR, Hirsch FR, et al. Lung Master 
Protocol (Lung-MAP)-A Biomarker-Driven Protocol for 
Accelerating Development of Therapies for Squamous 
Cell Lung Cancer: SWOG S1400. Clin Cancer Res 
2015;21:1514-24.

Cite this article as: Reale ML, De Luca E, Di Maio M. The 
KEY for chemo-immunotherapy combination: taking NOTEs 
from squamous cell lung cancer. Transl Lung Cancer Res 
2020;9(2):410-413. doi: 10.21037/tlcr.2020.02.02


