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Addition of atezolizumab to nab-paclitaxel plus carboplatin is a
new standard option for the first-line treatment for non-squamous
non-small cell lung cancer
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For over a decade, the discovery of driver oncogenes and
the development of specific targeted drugs have led to
significant advances in the treatment for metastatic non-
small cell lung cancer (NSCLC). Molecular targeted
drugs targeting EGFR, ALK, ROS1, and BRAF have been
developed, and each advance has resulted in improved
outcomes in NSCLC. Meanwhile, in the absence of
molecular targeted drugs, patients have frequently received
platinum combination therapy, which is associated with
progression-free survival (PFS) and overall survival (OS) of
4-6 and 9-12 months, respectively (1,2).

Immune checkpoint inhibitors (ICIs) targeting the
programmed death-1 (PD-1)/programmed death-
ligand-1 (PD-L1) have dramatically transformed the
lung cancer treatment paradigm. The PD-1 inhibitor
nivolumab facilitated the use of immunotherapy in NSCLC
by producing improved OS rates over docetaxel for
previously treated squamous and non-squamous NSCLC
in the CheckMate 017 and CheckMate 057 trials (3,4).
Subsequently, pembrolizumab monotherapy has been used
in patients with high tumor PD-L1 levels, as indicated by a
tumor proportion score (TPS) of 50% or greater, based on
its better efficacy than platinum doublet therapy in the first-
line setting. Recently, combining PD-1/PD-L1 inhibitors
with platinum doublet treatment has resulted in prolonged
both OS and PFS in patients with previously untreated
advanced NSCLC. Additionally, most of these patients did

not have driver mutations. Therefore, combination therapy
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with ICIs and chemotherapy has been the most common
treatment strategy for malignancies for which no molecular
targeted therapy is available.

The randomized, phase III, open-label, global,
multicenter IMpowerl130 trial investigated the efficacy
and safety of adding atezolizumab to nab-paclitaxel and
carboplatin in patients with previously untreated metastatic
non-squamous NSCLC (5). In this trial, 724 participants
were randomly assigned in a 2:1 ratio to treatment with
atezolizumab plus nab-paclitaxel and carboplatin or nab-
paclitaxel and carboplatin alone. Induction treatments,
consisting of atezolizumab together with carboplatin and
nab-paclitaxel or chemotherapy alone, were administered
in four or six 3-week cycles. Afterward, the atezolizumab
combination therapy group was continually administered
atezolizumab monotherapy as a maintenance treatment,
whereas the chemotherapy alone group received either
switch maintenance pemetrexed or best supportive care.
This study met both co-primary endpoints demonstrating
superiority of PFS and OS versus chemotherapy in
the intention-to-treat wild-type patients. Specifically,
significant improvements of PFS and OS were observed
in the atezolizumab combination therapy group versus the
chemotherapy alone group [median PFS: 7.0 vs. 5.5 months;
hazard ratio (HR): 0.64; 95% confidence interval (CI):
0.54-0.77; P<0.0001; median OS: 18.6 vs. 13.9 months; HR:
0.79; 95% CI: 0.64-0.98; P=0.033).

Favorable survival benefits were observed for the
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atezolizumab plus chemotherapy arm in almost all
subgroups in the IMpower130 trial. However, there was no
apparent benefit in patients with liver metastases, EGFR
mutation, or ALK rearrangement (5). In the IMpower150
trial, the strategy of adding atezolizumab to paclitaxel/
carboplatin/bevacizumab produced good survival outcomes
in patients with liver metastases (6). Going back in time,
in the E4599 trial, the efficacy of adding bevacizumab to
paclitaxel plus carboplatin in NSCLC patients with liver
metastases was indicated (2). Whereas, in the IMpower130
trial, no additional effect was noted in patients with liver
metastases, which may be because the study treatment did
not include bevacizumab.

In the IMpower130 trial, the analysis of patients with
ALK rearrangement or EGFR mutation was performed
in an extremely small population. The atezolizumab
combination therapy arm included 32 (7%) patients, and
the chemotherapy alone arm included 12 (5%) patients.
In patients with ALK rearrangement or EGFR mutation,
the median PFS and OS were 7.0 (HR: 0.75; 95% CI:
0.36-1.54) and 14.4 months (HR: 0.98; 95% CI: 0.41-2.31),
respectively, in the atezolizumab combination therapy
group, versus 6.0 and 10.0 months, respectively, in the
chemotherapy alone group.

The IMpowerl50 trial is the only study to reveal a
clinical benefit of atezolizumab plus chemotherapy in
patients with ALK rearrangement- or EGFR mutation-
positive NSCLC (6). However, this trial included small
numbers of patients with ALK rearrangement or EGFR
mutation, including 44 patients in the atezolizumab plus
paclitaxel/carboplatin/bevacizumab group and 64 patients in
the paclitaxel/carboplatin/bevacizumab group (6). Data on
the combination of PD-1 axis inhibitors and chemotherapy
for patients with EGFR/ALK-positive tumor remain
insufficient. To resolve this problem, we have to await the
results of the CheckMate 722 and KEYNOTE-789 trials,
which are ongoing phase III studies exploring the role of
adding ICI to chemotherapy in patients with TKI-resistant,
EGFR-positive NSCLC.

According to the results of the IMpower130 trial, the
addition of atezolizumab to nab-paclitaxel plus carboplatin
has become a novel standard of care in the first-line
setting for advanced non-squamous NSCLC. How should
clinicians choose from several available PD-1/PD-L1
inhibitors and chemotherapy combination therapy in
clinical practice? To date, there is no evidence to answer
this question because there has been no comparative study
between ICI chemotherapy combinations. Therefore, the
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characteristics of each drug may be helpful in selecting an
appropriate treatment.

The first issue is whether the antitumor effects of PD-1
and PD-L1 inhibitors are similar. Regarding the effect of
ICIs alone, OS was successfully extended in two trials that
explored the efficacy of pembrolizumab monotherapy in the
first-line setting, including a study of patients with a PD-L1
TPS >50% (KEYNOTE-024) and a second trial of patients
with a PD-L1 TPS >1% (KEYNOTE-042) (7,8). In
addition, data reported from the phase III IMpower110 trial
at the ESMO Congress 2019 indicated that atezolizumab
monotherapy prolonged survival in people with metastatic
NSCLC and high PD-L1 levels compared with the effects
of chemotherapy alone (9). Meanwhile, in a meta-analysis
comparing the clinical benefits of anti-PD-1 and anti-
PD-L1 antibodies in NSCLC patients who failed first-line
chemotherapy, the response rate to anti-PD-1 antibodies
tended to be better than that to anti-PD-L1 antibodies (10).
However, in another meta-analysis, patients who treated
with anti-PD-1 antibodies had increased rates of all-grade
and high-grade immune-related adverse events (irAEs)
than those who received anti-PD-L1 inhibitors (11).
Therefore, the anti-PD-L1 antibody atezolizumab may
have an inferior response rate to anti-PD-1 antibodies,
although its incidence of irAEs may be lower.

The second issue is proper selection of the combination
chemotherapy. Pemetrexed, which was used in the
KEYNOTE-189 trial, has lower incidences of peripheral
neuropathy, arthralgia, and alopecia than paclitaxel/nab-
paclitaxel, which could be associated with patient quality
of life (12). Therefore, pemetrexed is an easy-to-use agent
from the viewpoint of side effect management. However,
pemetrexed is mainly excreted by the kidneys, and it is not
recommended for patients with impaired renal function
(creatinine clearance rates <45 mL/min) because of
increased myelosuppression (13,14). Contrarily, paclitaxel
is metabolized mainly in the liver, with less than 10% of the
dose excreted by the kidneys (15). Therefore, paclitaxel/
nab-paclitaxel is generally feasible in patients with renal
impairment (16,17). In the phase III CA031 trial, nab-
paclitaxel/carboplatin demonstrated superiority in OS
versus paclitaxel/carboplatin among patients >70 years old
subset (18). Although, the proportions of elderly people
(275 years old) in the IMpower130 trial were not high
(11% in the atezolizumab combination therapy arm and
14% in the chemotherapy alone arm), nab-paclitaxel plus
carboplatin treatment may potentially be suitable for elderly
patients considering the results of the CA031 trial.
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If pemetrexed is not considered appropriate, then
treatment including paclitaxel/nab-paclitaxel may be
selected. The phase III PointBreak trial compared the
safety and efficacy of pemetrexed/carboplatin/bevacizumab
followed by maintenance pemetrexed/bevacizumab with
those of paclitaxel/carboplatin/bevacizumab followed by
maintenance bevacizumab in metastatic NSCLC patients
with non-squamous cell carcinoma histology. In this
trial, survival benefits were more likely to be obtained in
the paclitaxel/carboplatin/bevacizumab arm than in the
pemetrexed/carboplatin/bevacizumab arm when the tissue
type was classified as “other or indeterminant” rather than
adenocarcinoma or large cell (19). A similar tendency was
observed in the PRONOUNCE study, which compared
the safety and efficacy of pemetrexed/carboplatin followed
by maintenance pemetrexed with those of paclitaxel/
carboplatin/bevacizumab followed by maintenance
bevacizumab (20). Therefore, in the case of non-squamous/
non-adenocarcinoma/non-large cell NSCLC, the
IMpower130/IMpowerl50 regimens containing paclitaxel/
nab-paclitaxel may be more effective.

We welcome the addition of atezolizumab to nab-
paclitaxel plus carboplatin, representing a new treatment
option for non-squamous NSCLC. Furthermore, through
the development of combination strategies centering ICls
based on precise biomarkers, it is expected that more
effective immunotherapy combinations will be developed
for individual patients.
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