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Immune checkpoint  inhibitors  (ICIs)  that  target 
programmed cell death protein 1 (PD-1) and its ligand 
(PD-L1) have revolutionized the treatment paradigm for 
patients with advanced or metastatic non-small cell lung 
cancer (NSCLC) (1). Yet, only a minority of patients could 
derive clinical benefit from anti-PD-1/PD-L1 antibody 
monotherapy (2). Both scientists and physicians aimed 
to enhance the therapeutic efficacy and expand benefit 
populations via investigating the rational combination 
therapeutic strategies and predictive biomarkers (2-6). 
Since chemotherapy could elicit anticancer immunity 
via release of potentially immunogenic tumor antigens 
(7,8), combination of anti-PD-1/PD-L1 antibodies with 
chemotherapy is one of the most anticipated strategy in  
this field. 

In The Lancet Oncology, West and colleagues reported 
the results of IMpower130, a multicentre, randomized, 
open-label, phase III placebo-controlled trial, investigating 
atezolizumab (anti-PD-L1 antibody) in combination 
with carboplatin plus nab-paclitaxel chemotherapy 
compared with chemotherapy alone as first-line treatment 
for metastatic non-squamous NSCLC (9). The study 
met its co-primary end-points, since atezolizumab plus 
chemotherapy led to a significant improvement in overall 
survival (OS) and progression-free survival (PFS) as 

compared to chemotherapy. In the intention to treat wild-
type population, the median OS was 18.6 vs. 13.9 months 
[hazard ratio (HR): 0.79; 95% confidence interval (CI): 
0.64–0.98; P=0.033], and the median PFS was 7.0 vs.  
5.5 months (HR: 0.64; 95% CI: 0.54–0.77; P<0.0001). The 
addition of atezolizumab to platinum-based chemotherapy 
resulted also in a significant increase of 1-year survival 
rate (63.1% vs. 55.5%), 2-year survival rate (39.6% 
vs. 30.0%), objective response rate (ORR) (49.2% vs. 
31.9%), and duration of response (8.4 vs. 6.1 months). 
The survival benefit was maintained in all subgroups of 
patients selected according to both clinical and pathological 
characteristics, except for patients with liver metastases and 
those with EGFR or ALK genomic alterations. Notably, 
treatment benefit was observed in terms of OS and PFS 
in the intention-to-treat wild-type populations, regardless 
of PD-L1 expression. Unsurprisingly, the number of 
patients who experienced severe adverse events (SAEs) 
and was significantly higher with immune-chemotherapy 
combination than chemotherapy alone (51% vs. 38%), 
with treatment-related SAEs reported to be 24% vs. 13%, 
respectively. The percentage of Immune-related adverse 
events was also significantly higher in combination group 
(45%). Finally, the percentage of treatment-related (any 
treatment) deaths nearly doubled with atezolizumab plus 
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chemotherapy compared to chemotherapy group.
A l t h o u g h  m o r e  t h a n  6 0 %  o f  p a t i e n t s  i n  t h e 

chemotherapy group received at least one subsequent line 
of immunotherapy when disease progression occurred, 
IMpower130 still showed the OS benefit in combination 
group. Furthermore, OS and PFS benefits were observed 
in the majority of demographic subgroups. Interestingly, 
this combination therapy did not improve OS and PFS 
in patients with liver metastases compared with the 
chemotherapy alone group, which is a noticeable and 
novel observation. Initial publications of KEYNOTE-407 
and KEYNOTE-189 did not show the subgroup data on 
the basis of the presence of liver metastases (10,11). The 
IMpower150 study showed prolonged PFS in patients with 
liver metastases received atezolizumab plus bevacizumab 
plus carboplatin and paclitaxel rather than bevacizumab 
plus carboplatin and paclitaxel (12). Further investigations 
of the mutational and immune landscape of primary 
lesions and liver metastases might be worthwhile to 
unravel the potential mechanism. Similarly, atezolizumab 
plus carboplatin plus nab-paclitaxel did not show survival 
benefit in patients with EGFR or ALK genomic alterations 
while atezolizumab plus bevacizumab plus carboplatin 
and paclitaxel could result in the improved outcomes (12). 
These results were reminiscent of our current finding that 
addition of bevacizumab might synergize with PD-1/PD-
L1 inhibition (13). Additionally, IMpower130 did not detect 
a significant difference among subgroups with different 
PD-L1 expression level. Inconsistently, KEYNOTE-189 
study reported that survival benefit seemed to be associated 
with PD-L1 tumor proportion score (TPS) and the greatest 
survival benefit was observed in the subgroup with PD-L1 
TPS ≥50% (11). In the future, we still need more clinical 
data to clarify the predictive value of PD-L1 expression 
in predicting the efficacy of immune-chemotherapy 
combination.

Several landmark phase III trials have reported 
that combination of anti-PD1/PD-L1 antibodies and 
chemotherapy showed the increased antitumor efficacy 
in both advanced squamous and non-squamous NSCLC 
(Figure 1) (9-12,14-16). These studies consistently 
demonstrated that anti-PD1/PD-L1 antibodies plus 
chemotherapy could provide the significant improvement 
in both PFS (Figure 1A) and OS (Figure 1B), except for 
IMpower131 (atezolizumab plus chemotherapy did not 
prolong OS in lung squamous cell carcinoma). Moreover, 
when we conducted a meta-analysis of these trials by 
including 4,250 cases, we also found that anti-PD1/PD-

L1 antibodies in combination with chemotherapy could 
result in the substantially prolonged PFS (HR: 0.61, 95% 
CI: 0.56–0.65; P<0.0001; I2=9.8%; Figure 1C) and OS (HR:  
0.74, 95% CI: 0.61–0.86; P=0.002; I2=70.8%; Figure 1D). 
Collectively, these findings further strengthen the primary 
recommendation of immune-chemotherapy combination 
for patients with advanced or metastatic NSCLC.

Despite of the remarkable antitumor efficacy of 
immune-chemotherapy combination, treatment resistance 
was eventually inevitable. Up to now, there was very 
few studies to report the possible resistance mechanism. 
The majority of patients would have limited therapeutic 
option after disease progression. Therefore, we need to 
explore the potential resistance mechanism to immune-
chemotherapy combination, which would lay a foundation 
for the development of novel strategies to overcome 
treatment resistance and prolong survival benefit. It is 
very useful to carry out the relevant translation research 
by using the tissue and blood samples from these clinical 
trials. In addition, immune-chemotherapy combination 
still cannot benefit all patients with NSCLC. We still need 
to investigate the predictive biomarkers. As we mentioned 
before, PD-L1 expression level was not correlated with 
the efficacy of atezolizumab plus chemotherapy. Recent 
study reported that there was no association between 
tumor mutation burden (TMB) and outcomes in both 
immune-chemotherapy and chemotherapy alone group 
(KEYNOTE-189 study). It may be not enough to consider 
tumor itself when we study the predictive biomarkers for 
immune-chemotherapy combination. We should take 
the immune microenvironment and host immunity into 
consideration in the future investigations.  

In summary, the study of West et al. (9) provides 
the additional data in favor of the use of first-line anti-
PD-1/PD-L1 antibodies plus chemotherapy in advanced 
or metastatic non-squamous NSCLC. Atezolizumab 
in combination with carboplatin plus nab-paclitaxel 
demonstrated a significant and clinically meaningful 
improvement in both OS and PFS, together with an 
acceptable toxicity, in patients with stage IV non-squamous 
NSCLC without EGFR and ALK alterations, offering 
another treatment option for these populations. Long-
lasting follow-up of this study will be critical to establish the 
long-term efficacy and tolerability outcomes and definitively 
confirm first-line immunotherapy plus chemotherapy 
as the right strategy to fight non-squamous NSCLC. In 
addition, we still need to explore the novel biomarkers of 
immune-chemotherapy combination to further enhance the 
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therapeutic benefit and strategies to overcome combination 
treatment resistance.

Acknowledgments

Funding: This study was supported in part by grants from 
the National Natural Science Foundation of China (No. 
81672286, 81772467 and 81874036).

Footnote

Conflicts of Interest: The 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.  

References

1. Low JL, Walsh RJ, Ang Y, et al. The evolving immuno-
oncology landscape in advanced lung cancer: first-line 
treatment of non-small cell lung cancer. Ther Adv Med 
Oncol 2019;11:1758835919870360.

2. Arora S, Velichinskii R, Lesh RW, et al. Existing 
and Emerging Biomarkers for Immune Checkpoint 

12.0

10.0

8.0

6.0

4.0

2.0

0.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

P
ro

gr
es

si
on

-f
re

e 
su

rv
iv

al
 (m

on
th

s)
O

ve
ra

ll 
su

rv
iv

al
 (m

on
th

s)

A C

B D

8.8

7.0 7.0
7.6

6.4 6.3

4.8

11.3

11.3 11.3

15.9
14.0

18.1

13.9 13.9 13.913.6

20.9
18.6 18.1

4.9
5.6

5.2
5.6

8.3

5.5

Treatment

TreatmentNR NR

Control

Control

KEYNOTE
-1

89

KEYNOTE
-1

89

KEYNOTE
-4

07

KEYNOTE
-4

07

IM
po

wer-
13

0-
1

IM
po

wer-
13

0-
1

IM
po

wer-
13

0-
2

IM
po

wer-
13

0-
2

IM
po

wer-
13

2

IM
po

wer-
13

2

IM
po

wer-
13

1

IM
po

wer-
13

1

CAMEL

CAMEL

Weight

Weight

Study

ID

KEYNOTE-189 (2018)

lMpower-130-1 (2019)

lMpower-130-2 (2019)

CAMEL (2019)

lMpower-132 (2019)

KEYNOTE-407 (2018)

lMpower-131 (2019)

Overall (l-squared =9.8%, P=0.355)

Study

ID

KEYNOTE-189 (2018)

lMpower-130-1 (2019)

lMpower-130-2 (2019)

CAMEL (2019)

IMpower-132 (2019)

KEYNOTE-407 (2018)

lMpower-131 (2019)

Overall (l-squared =70.8%, P=0.002)

0.52 (0.43, 0.64)

0.65 (0.54, 0.77)

0.64 (0.54, 0.77)

0.61 (0.46, 0.80)

0.60 (0.49, 0.72)

0.56 (0.45, 0.70)

0.71 (0.60, 0.85)

0.61 (0.56, 0.65)

0.49 (0.38, 0.64)

0.80 (0.65, 0.99)

0.79 (0.64, 0.98)

0.72 (0.52, 1.01)

0.81 (0.64, 1.03)

0.64 (0.49, 0.85)

0.96 (0.78, 1.18)

0.74 (0.61, 0.86)

18.89

15.75

15.75

7.21

15.75

13.33

13.33

100.00

16.86

14.94

14.94

11.53

13.75

14.46

13.52

100.00

HR (95% CI)

HR (95% CI)

%

%

NOTE: weights are from random effects analysis

Figure 1 Summary and comparison of PFS and OS in several landmark phase III trials reported the combination of anti-PD-1/PD-L1 
antibodies and chemotherapy. (A) Summary and comparison of PFS; (B) summary and comparison of OS; (C) meta-analysis of the included 
trials for PFS; (D) meta-analysis of the included trials for OS. PFS, progression-free survival; OS, overall survival; PD-1, programmed cell 
death protein 1; PD-L1, programmed death-ligand 1.
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