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Over the last few years, the treatment of metastatic non-small-cell lung cancer (NSCLC) has completely changed due to the 
advent of immunotherapy, which dramatically improved prognosis in patients without any driver alterations. First, three distinct 
immune checkpoint inhibitors (ICIs), nivolumab, pembrolizumab and atezolizumab, became the standard second- or later-line 

treatments in both squamous and non-squamous NSCLC; later pembrolizumab replaced first-line chemotherapy in advanced NSCLC 
characterised by programmed death ligand 1 expression of at least 50%. Based on the significant efficacy and safety results using 
single-agent immunotherapy, ICIs in combination with other ICIs or chemotherapy, have been largely evaluated. In particular, since 2018, 
several studies combining ICIs and platinum-based chemotherapy as first-line treatment showed impressive results quickly resulting in a 
promising new standard of care for the near future.
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Facing the First-line in Metastatic Non-small-cell  
Lung Cancer – Immunotherapy and Chemotherapy

Historically, chemotherapy represented the only available treatment 

for patients with advanced non-small-cell lung cancer (NSCLC) who did 

not show any target molecular driver, such as epidermal growth factor 

receptor (EGFR), anaplastic lymphoma kinase (ALK) or the receptor 

tyrosine kinase ROS1. Unfortunately, limited efficacy was reported using 

chemotherapy alone.1 The advent of immunotherapy, a treatment based 

on immune system activation in order to destroy tumour cells,2 has 

radically changed the therapeutic scenario for these patients. The immune 

checkpoint inhibitors (ICIs) that showed activity in NSCLC are monoclonal 

antibodies (mAbs) directed against programmed cell death protein 

1 (PD-1), its ligand (programmed death-ligand 1 [PD-L1]), or cytotoxic  

T-lymphocyte-associated-4 (CTLA-4); all molecules involved in cancer 

cell immune evasion (PD-1, PD-L1 and CTLA-4).3 ICIs cause an activation 

of immune response against cancer cells by blocking the inhibitory 

regulation of these cellular pathways.2

Initially, ICIs were compared with standard chemotherapy in pre-treated 

NSCLC showing their superiority in terms of both efficacy and safety.4–7 

According to these data, two mAbs directed against PD-1, nivolumab and 

pembrolizumab, and one mAb against PD-L1, atezolizumab, achieved 

approval as second- or later-line treatment in NSCLC, irrespective of PD-L1 

expression for nivolumab and atezolizumab, and in PD-L1 ≥1% NSCLC for 

pembrolizumab. Secondly, based on a significant benefit in patients with 

PD-L1 ≥50% NSCLC in the phase I study KEYNOTE-001,8 pembrolizumab 

was successfully compared with standard platinum-based chemotherapy 

in the phase II study KEYNOTE-024,9 soon becoming the new standard 

first-line treatment for patients with NSCLC with a PD-L1 expression of 

at least 50%. The advantage over first-line chemotherapy in PD-L1 ≥50% 

NSCLC was further confirmed in the KEYNOTE-042 study, which enrolled 

patients with PD-L1 ≥1%.10

Based on the impressive data using ICI monotherapy, since 2018 

several studies have evaluated ICI combinations (pembrolizumab 

and atezolizumab, in particular) alongside standard chemotherapy in 

treatment-naïve NSCLC, showing again significant advantages compared 

with standard therapy.11–17 To date, the best first-line treatment out of all the 

available options, and adequate patient selection, still remains an issue. 

In this review we will report the results of trials evaluating the association 

between chemotherapy and ICIs as first-line treatment in advanced 
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NSCLC, underlining the strengths and weaknesses of each study. Our aim 

is to help clinicians determine the best therapeutic strategy.

Chemotherapy plus immunotherapy – 
the rationale
To date, in advanced NSCLC without driver alterations, PD-L1 represents 

the only clinically used biomarker to select the best first-line therapy, 

allowing access to first-line pembrolizumab monotherapy only to 

NSCLC patients with PD-L1 ≥50%.9,10 However, despite a higher likelihood 

of response with a higher PD-L1 expression,8–10 a small percentage of 

patients with NSCLC with lower PD-L1 expression have benefitted from 

ICI treatment.10 On the other hand, several groups have reported that 

a variable percentage (14–26%) of patients with NSCLC experienced 

rapid tumour growth acceleration when treated with immunotherapy 

compared with chemotherapy, irrespective of the PD-L1 level, the  

so-called ‘hyperprogressive disease’.18–20 To better select patients for 

immunotherapy, other biomarkers, such as tumour mutational burden 

(TMB), have been carefully investigated but the results still remain 

debatable.21 Meanwhile, the addition of chemotherapy to immunotherapy 

has developed as an alternative strategy to extend ICIs to a larger 

population, regardless of PD-L1 status.

Chemotherapy has myelosuppressive effects due to the cytotoxicity of 

each single agent, with the potential ability to deplete the immune cells 

involved in the antitumor response. However, combining chemotherapy 

with ICIs has antitumor effects that may favour immune system activity. 

Chemotherapy can induce immunogenic cell death, a non-physiological 

cell death associated with the release of danger-associated molecular 

patterns and tumour antigens;21–23 the consequence is the activation of 

antigen-presenting cells and lymphocyte T-cells.24 Chemotherapy can 

stop cancer’s escape from immune response; moreover, it can enhance 

antigen presentation,25 promote PD-L1 expression on cancer cells,26 

exhaust the myeloid-derived suppressor cells23,27 and reduce T-regulatory 

cells.28 Based on this, several studies are leading to an increased 

understanding of the real value of chemotherapy and immunotherapy 

combinations in NSCLC (Table 1).

Chemotherapy plus immunotherapy – 
non-squamous non-small-cell lung cancer
KEYNOTE-021
KEYNOTE-021 was the first study to demonstrate the safety and efficacy 

of a PD-1 inhibitor in combination with chemotherapy in locally advanced 

or metastatic NSCLC.11 In cohort G of this study, untreated patients with 

advanced non-squamous NSCLC, with no EGFR or ALK alterations, were 

randomised 1:1 to receive standard chemotherapy (carboplatin plus 

pemetrexed) with or without pembrolizumab, irrespective of PD-L1 status. 

As already reported in previous analyses,11,29 after a follow-up of around 

2 years, the combination of pembrolizumab and chemotherapy showed a 

Table 1: Results from randomised clinical trials comparing the association of chemotherapy with immunotherapy  
over chemotherapy alone

Study Histology Number 

of

patients

Treatment arms Crossover 

rate %

Overall  

survival

Progression-free 

survival

Objective 

response 

rate 

Grade 

3–5 AEs

Other 

endpoints

KEYNOTE-18912 Nsq 616 Pembrolizumab + platin  

+ pemetrexed  

versus  

platin + pemetrexed

41.3% NR versus  

11.3 months

HR 0.49

p<0.001

8.8 versus  

4.9 months

HR 0.52

p<0.001

47.6% 

versus  

18.9%

p<0.001

67.2% 

versus  

65.8%

DoR:  

11.2 versus 

7.8 months

KEYNOTE-02111,30 Nsq 123 Pembrolizumab + carboplatin 

+ pemetrexed  

versus  

carboplatin + pemetrexed

46.4% NR versus  

21.1 months

HR 0.56

p=0.0151

24.0 versus  

9.3 months

HR 0.53

p=0.0049

56.7% 

versus  

30.2%

p=0.0016

40.7% 

versus  

27.4%

Not 

reported

IMpower13213 Nsq 578 Atezolizumab + platin  

+ pemetrexed  

versus  

platin + pemetrexed

Not 

allowed

18.1 versus  

13.6 months

HR 0.46

7.6 versus  

5.2 months

HR 0.6

p<0.0001

Not 

reported

54% 

versus  

39%

Not 

reported

IMpower13014 Nsq 724 Atezolizumab + carboplatin  

+ nab-paclitaxel  

versus 

carboplatin + nab-placitaxel

41% 18.6 versus  

13.9 months

HR 0.79

p=0.033

7.0 versus  

5.5 months

HR 0.64

p<0.0001

Not 

reported

73.2% 

versus  

60.3%

Not 

reported

IMpower15015 Nsq 1,202 Atezolizumab + bevacizumab  

+ carboplatin + paclitaxel  

versus 

bevacizumab + carboplatin  

+ paclitaxel

Not 

allowed

19.2 versus  

14.7 months

HR 0.78

p=0.02

8.3 versus  

6.8 months

HR 0.62

p<0.001

63.5% 

versus  

48.0%

58.5% 

versus  

50.0%

DoR:  

9.0 versus 

5.7 months

KEYNOTE-40716 Sq 559 Pembrolizumab + carboplatin  

+ paclitaxel/nab-paclitaxel 

versus 

carboplatin + paclitaxel/

nab-paclitaxel

32% 15.9 versus  

11.3 months

HR 0.64

p<0.001

6.4 versus  

4.8 months

HR 0.56

p<0.001

58.4% 

versus 

35.0%

69.8% 

versus 

68.2%

DoR:  

7.7 versus 

4.8 months

IMpower13117,38 Sq 1,021 Atezolizumab + carboplatin  

+ nab-paclitaxel 

versus 

carboplatin + nab-paclitaxel

43% 14.0 versus  

13.9 months

HR 0.96

6.3 versus  

5.6 months

HR 0.71

p<0.0001

Not 

reported

69% 

versus 

58%

Not 

reported

AEs = adverse events; DoR = duration of response; HR = hazard ratio; NR = not reached; Nsq = non-squamous; Sq = squamous.
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significant advantage compared with chemotherapy alone. Median overall 

survival (OS) was not reached in the experimental arm versus 21.1 months 

in the control arm (hazard ratio [HR] 0.56; 95% confidence interval [CI] 

0.32–0.95; p=0.0151), with a benefit in objective response rate (ORR) of 

24.6% (56.7% versus 30.2%; 95% CI 8.9–42.4%; p=0.0016) and a benefit in 

progression-free survival (PFS) of over 14 months (24.0 versus 9.3 months; 

HR 0.53; 95% CI 0.33–0.89; p=0.0049).30

A recent exploratory analysis of KEYNOTE-021 evaluated the association 

between TMB and outcomes. Seventy patients with available tissue 

were included in the TMB analysis (12/24 treated with carboplatin and 

pemetrexed in cohort C, 32/60 of the pembrolizumab plus chemotherapy 

arm, and 26/63 of the chemotherapy alone arm in cohort G). TMB, as a 

continuous variable, was not significantly associated with OS, PFS or ORR 

for either pembrolizumab plus chemotherapy or chemotherapy alone. 

No association between TMB and PD-L1 expression was reported in 

patients treated with the combination.31

KEYNOTE-189
KEYNOTE-189 was the first phase III study confirming the significant 

advantages of chemotherapy plus immunotherapy in combination as 

first-line treatment in non-squamous NSCLC.12 In this study, patients 

with metastatic non-squamous NSCLC, were randomly assigned in 

a 2:1 ratio to receive standard chemotherapy (cisplatin or carboplatin 

and pemetrexed) plus pembrolizumab or placebo irrespective of PD-L1 

status. Patients with EGFR mutations or ALK rearrangements were 

excluded, as well as patients with uncontrolled brain metastases. Those 

with previously treated or asymptomatic brain metastases were included. 

Coprimary endpoints were OS and PFS. Median OS was not reached in 

the experimental arm, while in the placebo arm was 11.3 months (HR 

0.49; p<0.001); patients alive at 12 months were 69.2% versus 49.4% 

in the experimental and in placebo arm, respectively. The benefit was 

consistent across all subgroups, irrespective of PD-L1 expression; 

however, a positive trend with the increase of PD-L1 was reported. In 

addition, the combination obtained better results in terms of PFS, than 

chemotherapy alone, with a median PFS of 8.8 versus 4.9 months (HR 

0.52; p<0.001), and a consistent benefit in all subgroups. The combination 

group also showed its superiority in other endpoints with an ORR of 

47.6% versus 18.9% (p<0.001), and a median duration of response of 

11.2 versus 7.8 months in the combination group versus the control 

group, respectively. Finally, the safety profile was manageable in the 

experimental arm, with no markedly higher incidence of adverse events 

(AEs) except for acute kidney injury that was of grade 3 or higher in 2% 

of patients (note that both cisplatin and pemetrexed are nephrotoxic 

drugs); the frequency of treatment-related grade 3/4 toxicities was of 

67.2% versus 65.8%, in the combination versus placebo arm, respectively.

In a subsequent exploratory analysis both OS and PFS in patients with liver 

metastases were superior in the combination arm versus placebo: median 

OS was 12.6 versus 6.6 months (HR 0.62), and median PFS was 6.1 versus 

3.4 months (HR 0.52). Moreover, the combination showed its benefit over 

chemotherapy in patients with brain metastases, with an OS of 19.2 versus 

7.5 months (HR 0.41) and a PFS of 6.9 versus 4.7 months (HR 0.42), 

respectively.32 After a median follow-up of almost 2 years, updated results 

confirmed a benefit: median OS was 22.6 months in the experimental arm 

and 10.7 months in the control arm, with a 1-year survival of 70% versus 

48%. The magnitude of OS benefit assessed by HR was similar across 

subgroups defined by the PD-L1 level, including PD-L1-negative tumours.33

The association of TMB with outcomes in the KEYNOTE-189 trial has 

been presented.34 Considering the 293 evaluable patients with NSCLC, 

including 207 treated with the combination and 86 with chemotherapy 

alone, TMB was again not significantly associated with the efficacy of 

either pembrolizumab plus chemotherapy or chemotherapy alone. Even 

in this analysis, no association between TMB and PD-L1 expression in the 

combination (p=0.27) or the chemotherapy subgroup (p=0.92) was found. 

Finally, using a cut-off of 175 mutations per exome to distinguish patients 

with TMB-high (n=134) or TMB-low (n=159) tumours, OS, PFS and ORR 

were similar in patients with TMB-high and TMB-low tumours, both in the 

experimental and the control arm.

IMpower132
The phase III IMpower132 compared the addition of atezolizumab to the 

same platinum-based standard chemotherapy versus chemotherapy 

alone as first-line treatment in advanced non-squamous NSCLC without 

EGFR and ALK alterations and untreated brain metastases.13 OS and 

PFS were coprimary endpoints. Similar to pembrolizumab, the addition 

of atezolizumab to chemotherapy resulted in a better PFS (7.6 versus 

5.2 months; HR 0.6; 95% CI 0.49–0.72; p<0.0001). The benefit was evident 

across all subgroups, irrespective of smoking history, with a positive trend 

in patients who had never smoked, and of PD-L1 status, with better results 

among patients with higher PD-L1 expression. However, PD-L1  status 

was not available in all patients and all subgroup analyses were purely 

exploratory; therefore, the data do not have any statistical relevance. 

Although data are not mature yet, the combination group is also superior 

in terms of OS, with a benefit of 4.5 months over chemotherapy alone 

(18.1 versus 13.6 months, HR 0.46). In relation to AEs, atezolizumab 

plus chemotherapy was manageable with 54% versus 39% of grade 

3/4 toxicity compared with chemotherapy alone, and 15% of AEs leading 

to withdrawal of atezolizumab; no new safety signals emerged.

IMpower130
Atezolizumab plus chemotherapy was evaluated in non-squamous 

NSCLC in another phase III trial, IMpower130.14 Patients with untreated  

non-squamous NSCLC were randomised 2:1 to receive carboplatin plus 

nab-paclitaxel with or without atezolizumab. Unlike previously reported 

studies, in this trial, patients with EGFR or ALK alterations were included, 

after a previous target therapy. The combination arm ensured an OS benefit 

of 4.7 months compared with the chemotherapy group (18.6 versus  

13.9 months, respectively; HR 0.79; 95% CI 0.64–0.98; p=0.033), with a 

rate of patients alive at 1 year of 63.1% versus 55.5%, respectively, and 

a statistically significant benefit in PFS (7.0 versus 5.5 months; HR 0.64; 

95% CI 0.54–0.77; p<0.0001). Benefit in OS and PFS was consistent in all 

subgroups with the exception of patients with target alterations (EGFR/

ALK) or with liver metastases. The benefit was consistent independently 

of PD-L1 status. Treatment-related AEs grade 3/4 occurred in 73.2% in the  

atezolizumab–chemotherapy group and in 60.3% in the chemotherapy 

alone group, while treatment discontinuation was reported in 26% versus 

22% of patients, respectively.

IMpower150
Finally, in non-squamous histology, atezolizumab was evaluated 

in combination with the antiangiogenic agent, bevacizumab, and 

chemotherapy. In IMpower150,15 treatment-naïve patients with metastatic 

non-squamous NSCLC were randomly assigned (1:1:1) to receive 

carboplatin–paclitaxel chemotherapy plus bevacizumab with or without 

atezolizumab, or carboplatin–paclitaxel plus atezolizumab, irrespective of 

PD-L1, EGFR or ALK status. For patients with EGFR or ALK alterations, it was 

mandatory to be treated with at least a tyrosine-kinase inhibitor. Coprimary 

endpoints were OS in the wild-type (WT) population and PFS in both the WT 

population and in the WT population with a high expression of an effector 

T-cell gene signature (around 43% of the intention to treat population [ITT]).
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In the comparison of chemotherapy plus bevacizumab with or without 

atezolizumab, PFS was extended in the experimental arm, with a median 

of 8.3 versus 6.8 months (HR 0.62; 95% CI 0.52–0.74; p<0.001) across the 

all-WT population and with a further benefit in the effector T cell-high 

population (11.3 versus 6.8 months; HR 0.51; 95% CI 0.38–0.68; p<0.001). 

PFS benefit was seen in all subgroups, including patients with EGFR or 

ALK alterations (9.7 versus 6.1 months; HR 0.59; 95% CI 0.37–0.94) and 

irrespective of PD-L1 status (with a trend towards a higher benefit in  

PD-L1 ≥50%). Moreover, the association of bevacizumab plus atezolizumab 

with chemotherapy showed a better PFS in patients with liver metastases 

(7.4 versus 4.9 months; HR 0.42; 95% CI 0.26–0.76), a population usually 

characterised by worse prognosis.35,36 At the interim analysis, atezolizumab 

and bevacizumab plus chemotherapy resulted in a better outcome in the 

ITT WT population with a median OS of 19.2 versus 14.7 months (HR 0.78; 

95% CI 0.64–0.96; p=0.02). AEs were consistent with known toxicities of the 

drugs: grade 3/4 treatment-related AEs were reported in 60% versus 51% 

of patients in the atezolizumab, bevacizumab and carboplatin–paclitaxel 

group versus the bevacizumab and carboplatin–paclitaxel arm, and AEs 

leading to treatment discontinuation in 34% versus 25%, respectively.15

Recently, a meta-analysis reported data of the combination of 

atezolizumab and chemotherapy as first-line treatment in 152 patients 

with non-squamous NSCLC with EGFR or ALK alterations (IMpower150 

and 130): the combination was superior over chemotherapy alone 

in these patients (PFS HR 0.62). This result supports the use of this 

combination in patients with driver alterations.37

Chemotherapy plus immunotherapy –  
squamous non-small-cell lung cancer
KEYNOTE-407
In squamous histology, the combination of chemotherapy plus 

immunotherapy has shown important results. In the phase III study, 

KEYNOTE-407, patients with advanced, never-treated squamous NSCLC 

patients were randomised 1:1 to receive chemotherapy (carboplatin 

with paclitaxel or nab-paclitaxel) with or without pembrolizumab.16 

OS and PFS were coprimary endpoints. After a median follow-up of  

7.8 months, the experimental arm was better than chemotherapy alone, 

with a median OS of 15.9 versus 11.3 months (HR 0.64; 95% CI 0.49–0.85; 

p=0.0008) and a difference in survival rate at 1 year of 16.9% (65.2% 

versus 48.3%). The benefit in OS was irrespective of PD-L1 status with 

no significant differences according to the PD-L1 expression level. The 

combination also resulted in improved PFS, showing a median PFS of 

6.4 versus 4.8 months (HR 0.56; 95% CI 0.45–0.7; p<0.001), the benefit 

was again consistent across all subgroups with a trend towards a higher 

benefit in those patients with higher PD-L1 expression. An advantage 

in ORR of 23.4% (58.4% versus 35.0%, p=0.0004) was also reported 

in the experimental arm. The toxicity profile of the combination was 

similar to that of the chemotherapy alone: grade 3 or higher AEs were 

reported in 69.8% versus 68.2%, while the percentages of all-treatment 

discontinuation were 13% versus 6%, respectively.

IMpower131
In another phase III study, IMpower131,17 treatment-naïve patients 

with advanced squamous NSCLC, were randomly assigned to receive 

chemotherapy (carboplatin and nab-paclitaxel or paclitaxel), with or 

without atezolizumab. PFS and OS were coprimary endpoints. Results 

of the third arm, including paclitaxel, are not available yet. In the 

comparison between carboplatin–nab-paclitaxel plus atezolizumab 

versus chemotherapy alone, patients reported a benefit in PFS in the 

experimental arm, with a median PFS of 6.3 versus 5.6 months (HR 0.71; 

95% CI 0.6–0.85; p=0.0001) and a PFS rate at 1 year of 24.7% versus 12.0%. 

In the subgroup analysis, a benefit was present across all subgroups, 

including patients with liver metastases and regardless of PD-L1 status, 

with a higher benefit in patients with higher PD-L1 expression; however, 

this analysis was not planned to demonstrate any statistical significance. 

Unexpectedly, this was the first formally negative study: OS, the second 

coprimary endpoint, was negative at the first interim analysis, with a 

median OS of 14 months for atezolizumab plus chemotherapy and 

13.9 months for chemotherapy alone. AEs were consistent with known 

safety risks and generally manageable, with a limited increase in grade 

3/4 toxicity in the combination treatment (69% versus 58%). More recently, 

the final analysis confirmed previous results, in that the association of 

chemotherapy and immunotherapy did not demonstrate any benefit in 

OS in the overall population. Only in PD-L1 ≥50% patients, median OS was 

significantly superior with the combination compared with chemotherapy 

alone (23.4 versus 10.2 months; HR 0.48; 95% CI 0.29–0.81).38

Critical analysis and conclusions
Single-agent immunotherapy has dramatically changed treatment and 

prognosis in patients with NSCLC without any target alterations, firstly 

by becoming the standard therapy in pre-treated patients, then the best 

first-line treatment choice in selected cases (PD-L1 ≥50%). Recently, a 

second revolution affected therapy in NSCLC, with the development 

of ICI combination with standard chemotherapy; a new strategy that 

it is going to define a new therapeutic algorithm worldwide. Several  

phase III studies have reported significant advantages with the 

combination both in squamous and non-squamous histology, showing 

a benefit in patients with lower PD-L1 expression.13–16,34,37 Recently, a 

pooled analysis of 428 patients with PD-L1-negative NSCLC treated with 

the combination of pembrolizumab and chemotherapy in KEYNOTE-407, 

KEYNOTE-189 and KEYNOTE-021, confirmed the advantage of the 

combination over chemotherapy alone: OS was 19 versus 11 months, 

ORR 46.9% versus 28.6%, and PFS 6.5 versus 5.4 months, respectively.39

In general, the available data support the use of the combination of 

chemotherapy plus immunotherapy as standard first-line treatment in 

all-comers. However, the most appropriate choice of first-line treatment 

should be assessed on a case-by-case basis. The strategy of combining 

chemotherapy with ICIs also opens the door for immunotherapy patients 

with NSCLC with lower PD-L1 expression (PD-L1 <50%). In this subgroup, 

the addition of chemotherapy may be useful favouring the immune 

system activity. On the other hand, clinicians now have to choose 

between two distinct first-line alternatives in subjects with PD-L1 ≥50%, 

where single-agent pembrolizumab has already been approved as the 

new standard. To date, no comparison between the two options exists 

and it probably never will. Surely, based on its synergistic effects, the 

addition of chemotherapy may potentially improve the outcomes of ICIs 

also in patients with PD-L1 ≥50%.

Nevertheless, although the safety profile of combinations is generally 

considered manageable, the impact of chemotherapy on the toxicity of 

first-line treatment is an important point to define the best therapeutic 

strategy in patients with PD-L1 ≥50% NSCLC. This subgroup has a high 

likelihood of achieving significant and durable response using the 

commonly well-tolerated pembrolizumab alone, and the long-term benefit 

with combinations compared to a single agent is still debatable. Moreover, 

immune-related AEs due to ICIs are not prevented by the addition of 

chemotherapy. Otherwise, the combination may reduce the rate of early 

disease progression documented in many single-agent immunotherapy 

trials. Finally, considering the predictive biomarkers of ICI activity, PD-L1 

expression and TMB, their role is significantly attenuated with the addition 
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of chemotherapy: neither PD-L1 nor TMB appear predictive of benefit in 

OS in the previously reported combination trials. According to these data, 

the strategy in this subgroup with higher PD-L1 is not defined but has to 

be evaluated on the basis of single patient characteristics (age, clinical 

condition, PD-L1 level, other biomolecular aspects).

To further extend the use of immunotherapy, its combination to the 

standard treatment was also evaluated in NSCLC with target alterations. In 

EGFR-mutant disease, durvalumab was combined with osimertinib in the 

phase Ib TATTON study,40 and nivolumab with erlotinib in another phase I  

study,41 whilst atezolizumab has been combined with erlotinib,42 and 

durvalumab with gefitinib.43 Unfortunately, in all of these studies, 

a high rate of grade 3/4 AEs were reported. Also, in patients with  

ALK-rearrangement, the combinations of nivolumab plus crizotinib44 and 

ceritinib plus nivolumab45 were too toxic with high incidences of grade 

3/4 AEs. In contrast, the combinations of atezolizumab plus alectinib46 

and lorlatinib plus avelumab47 seemed well tolerated. Further studies  

are needed.

Recently, the combination of an ICI with another ICI has achieved 

interesting results. Following the phase I CheckMate 012 trial,48 the 

phase III CheckMate 227 trial randomised untreated patients with 

advanced squamous and non-squamous NSCLC according to PD-L1 

status (positive versus negative) to receive either nivolumab alone or in 

combination with chemotherapy or the combination of nivolumab plus 

ipilimumab.49 In patients characterised by a high TMB level (TMB ≥10 

mutations/Mb), the combination of nivolumab plus ipilimumab showed 

better outcomes in terms of PFS, irrespective of the PD-L1 status, and 

OS benefit was independent of the TMB level. In CheckMate 227, the 

combination of nivolumab plus chemotherapy was also evaluated in 

patients with NSCLC with no PD-L1 expression, achieving a benefit in 

ORR of >10% in comparison with the combination of nivolumab plus 

ipilimumab (37.9% versus 27.3%, respectively), but both duration of 

response (18.0 versus 8.3 months, respectively) and OS (OS at 2 years 

40.4% versus 34.7%, respectively) were superior for the ICI combination 

over chemotherapy plus nivolumab association.50

Currently, according to these exciting results, chemotherapy and 

immunotherapy have already been introduced into clinical practice as 

first-line therapy, changing the therapeutic algorithm in NSCLC again. 

However, better patient selection with treatment personalisation still 

represents a challenge. 
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