Atezolizumab in non-squamous non-small cell lung cancer
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Immune therapy opened a new era in treatment of advanced
non-small cell lung cancer (NSCLC). Immune checkpoint
inhibitors (ICIs) targeting the programmed death-
ligand 1 (PD-L1)/programmed death-1 (PD-1) pathway
have achieved great success over conventional cytotoxic
chemotherapy. Several anti-PD-1 antibodies, including
nivolumab and pembrolizumab, were approved by the
Food and Drug Administration (FDA) in 2015 for use as
second-line therapy for advanced NSCLC. The drugs
were approved after demonstrating both clinical efficacy
and an improved safety profile compared with standard
docetaxel for the treatment of non-squamous NSCLC (1,2).
Pembrolizumab received FDA approval in 2016 as a first-
line treatment for patients with advanced NSCLC and high
PD-L1 expressing tumors (3,4).

The PD-L1 antibody, atezolizumab (Tecentriq, F.
Hoffmann-La Roche/Genentech), is a selective humanized
monoclonal IgG1 antibody, which was designed to block the
interaction between PD-L1 and the PD-1/B7-1 activation
complex, but not bind to PD-L2 (5). This antibody showed
efficacy in the open-label randomized phase III OAK trial
(NCT02008227) which led to its approval as a second-
line therapy for advanced NSCLC (6). Efficacy was noted
in both squamous and non-squamous NSCLC subsets and
regardless of PD-L1 status (6). However, efficacy of ICIs in
patients with NSCLC harboring epidermal growth factor
receptor (EGFR) or anaplastic lymphoma kinase (4LK)
rearrangement was controversial in previous trials (1,2,6).
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Following the OAK trial, the phase III IMpower150
study evaluating atezolizumab for first-line treatment was
initiated and the results were published in the New England
Fournal Medicine (7). The aim of this trial was to compare
the efficacy and safety of atezolizumab in combination with
carboplatin and paclitaxel with or without bevacizumab in
patients with stage IV non-squamous NSCLC who had
not previously received chemotherapy. A total of 1,202
patients were enrolled and randomized (1:1:1) to receive:
atezolizumab plus carboplatin and paclitaxel (ACP group);
atezolizumab and bevacizumab plus carboplatin and
paclitaxel (ABCP group); bevacizumab plus carboplatin
and paclitaxel (BCP group). The entire intention-to-treat
population (IT'T) was divided into two groups: patients with
a wild-type genotype I'TT-W'T; patients without EGFR or
ALK alterations); or patients with EGFR or ALK alterations
(ITT-EGFR/ALK+). Within the ITT-WT group, patients
with high expression of an effector T-cell (Teff) gene
signature in the tumor were categorized as Teff-high WT
population. PD-L1 expression was evaluated by SP142
antibody.

The two primary end points were progression-free
survival (PFS) in ITT-WT and Teft-high WT populations,
and overall survival (OS) in the ITT-WT population. In
addition, the following key secondary end points were
assessed: PFS and OS in the ITT-EGFR/ALK+ group; PFS
in the PD-L1 expression subgroups; toxicity in the I'TT

group.
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Figure 1 Phase III IMpower trials for first-line treatment of non-
Sq NSCLC. Beyv, bevacizumab; CBDCA, carboplatin; CDDP,
cisplatin; NSCLC, non-small cell lung cancer; PEM, pemetrexed;
PTX, paclitaxel; R, randomized study; Sq, squamous.

In the ITT-WT population, median PFS was
significantly longer in the ABCP group compared with
the BCP group [8.3 vs. 6.8 months, respectively; hazard
ratio (HR), 0.62; 95% confidence interval (CI), 0.52-0.74;
P=0.0003]. The results of subgroup analysis within the I'TT
group were as follow: PFS for ITT-EGFR/ALK+ patients
were longer with ABCP treatment than with BCP (9.7
vs. 6.1 months, respectively; unstratified HR, 0.59; 95%
CI, 0.37-0.94); PFS in patients with low or negative PD-
L1 expression was longer with ABCP treatment than with
BCP (8.0 vs. 6.6 months, respectively; unstratified HR,
0.68; 95% CI, 0.56-0.82], this trend was also observed
for the subgroup of patients with high PD-L1 expression.
The safety profile of ABCP treatment was consistent with
those of the other groups as well as previous reports of each
individual medication (6).

The most important finding of the trial was that ICI in
combination with chemotherapy significantly prolonged
PFS and OS in the WT group compared with conventional
therapy alone. This IMpowerl50 study is the second
phase III trial investigating the additional effect of ICIs to
conventional therapy, the first was the KEYNOTE-189
trial (pembrolizumab + platinum/pemetrexed doublet) (8).
In 2017, using the results of the KEYNOTE-021 phase
IT study, the FDA approved pembrolizumab combined
with a pemetrexed and carboplatin regimen as first-line
treatment for non-squamous NSCLC, regardless of PD-L1
expression. However, there was no benefit to OS between
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the two groups (9). A recent meta-analysis of data from
trials using this type of combination therapy showed that
there was a significant improvement in PFS but not OS (10).
Overall, controversy remains regarding whether such
combination therapy for first-line treatment is able to
prolong OS. There are numerous ongoing phase III trials
investigating the effects of similar combination therapies.
For instance, the IMpower130 (atezolizumab + platinum-
based chemotherapy + pemetrexed) and 132 (atezolizumab
+ platinum-based chemotherapy + nab-paclitaxel) trials
are currently ongoing (Figure 1) (11). We eagerly await
the results of these studies in hopes they will clear up the
current controversy surrounding the efficacy of first-line
combination therapy.

The IMpowerl50 trial was the first published trial
investigating the efficacy of combination therapy with
ICI and anti-angiogenetic agents. Anti-angiogenic agents
targeting vascular endothelial growth factor (VEGF) or
VEGEF receptor include bevacizumab, ramucirumab and
nintedanib. Currently, four ongoing trials are investigating
the effects of combination therapy with anti-angiogenetic
agents in NSCLC patients, the trials are described as
follows: NCT01454102 (nivolumab + bevacizumab),
NCTO02039674 (pembrolizumab + bevacizumab),
NCTO02443324 (pembrolizumab + ramucirumab),
NCT02856425 (pembrolizumab + nintedanib) (12). Over
the past decades, it has become apparent that VEGE,
known as the principal regulator of angiogenesis, also has
an immunosuppressive role which enables tumor cells to
evade immunosurveillance (13). The immunosuppressive
functions of VEGF are summarized as follows: influence on
induction and expansion of inhibitory immune cell subsets,
such as T-regulatory and myeloid-derived suppressor
cells; suppression of dendritic cell maturation; mitigation
of effector T-cell response; alteration of lymphocyte
development and trafficking (12,14) (Figure 2). Preclinical
experiments have demonstrated the potential efficacy
of combining ICIs with anti-angiogenetic agents (15).
Therefore, it is expected that the addition of anti-
angiogenetic agents will further improve the outcome for
patients treated with ICIs (16).

An interesting result of the IMpowerl50 trial was that
the benefit of ABCP treatment was observed in patients
with EGFR or ALK genetic alterations, although it was
an exploratory subgroup analysis. One speculation for the
benefit of ABCP combination therapy is that it was a result
of the additional effect of bevacizumab, an anti-VEGF
monoclonal antibody. Biologically, the EGFR pathway

7 Thorac Dis 2018;10(Suppl 26):S3155-53159



Journal of Thoracic Disease, Vol 10, Suppl 26 September 2018

EGFR

S3157

Cell membrane

EGFR mutation

JAK/STAT Ras/MAPK P13K/AKT/mTOR
pathway pathway pathway

ﬂ ALK fusion gene

VEGF I

Angiogenesis

Immunosuppressive role

T-reg t

Immature DC Mature DC

J Suppress maturation

 Proliferation

\ -

MDSC t T-cell
J Effector function
J Trafficking

/" Differentiation
‘1 Expansion

Figure 2 Schematic diagram showing both the pathway for VEGF upregulation though EGFR/ALK gene alteration and its

immunosuppressive role. ALK, anaplastic lymphoma kinase; DC, dendritic cell, EGFR, epidermal growth factor receptor; MDSC, myeloid-

derived suppressor cells; T-reg, T-regulatory cells; VEGE, vascular endothelial growth factor.

regulates VEGF expression via multiple pathways (Figure 2),
leading us to hypothesize that VEGF signal inhibition is
effective for tumors harboring EGFR mutation (17). In
fact, there are several trials investigating the additional
effect of bevacizumab in patients with advanced NSCLC
harboring EGFR mutations that are being treated with
EGFR-tyrosine kinase inhibitor (TKI) (18,19). In a phase
IT study (JO25567), Seto et al. demonstrated that treatment
with a combination of bevacizumab + erlotinib significantly
prolonged PFS compared with erlotinib alone (18).
Furthermore, preclinical studies have also shown that anti-
VEGTF was effective against tumors harboring EGFR-TKI
resistance mutations (20). Although further clinical studies
are warranted, these early studies indicate that combination
therapy with ICI and anti-angiogenetic agents could be
another option for treatment in patients with EGFR or ALK
genetic alterations for which TKI therapy has failed. This

new therapy option may prolong survival in these patients.
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The safety profile of ABCP treatment was consistent
with those of the other groups as well as those reported for
each individual medication. The incidence rate of immune-
related adverse events (irAEs) in the ABCP group was
similar to that observed with atezolizumab monotherapy
in the OAK IIT trial (6). However, the incidence rate of
pneumonitis, an irAE, was higher in the ABCP group than
in the BCP group: all grade, 2.8% vs. 1.3%, respectively;
grade 3-4, 1.5% vs. 0.5%, respectively. In the OAK III trial,
the incidence rate of pneumonitis was 1% in all grade and
less than 1% in grade 3—4. In addition, recent meta-analysis
of pneumonitis incidence with use of PD-L1 inhibitors
demonstrated that the incidence rate was 1.3% (95%
CI, 0.8-1.9%) in all grade pneumonitis and 0.4% (95%
CI, 0-0.8%) in grade 3-4 pneumonitis (21). Therefore,
the incident rate of pneumonitis in the ABCP group was
somewhat higher than previously reported. The potential
risk of pneumonitis while treating with ICIs should be
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noted.

An important piece of data analysis that the authors
would like to see from the IMpowerl50 trial is the
additional effect of bevacizumab to patients treated with
ICIs, which was not mentioned in the paper. This trial was
designed as a three-arm study, therefore, it is unclear why
the analysis of comparison between the ABCP and ACP
treatment groups was excluded from the outcome measure.
Such subgroup analysis should be performed to elucidate
the additional effect of anti-angiogenetic agents when
combined with ICIs.

Another expectation of combination therapy with ICIs
and anti-angiogenetic agents is the benefit of targeting
central nervous system (CNS) metastasis. Patients with
active or untreated CNS metastases were excluded from
the IMpowerl50 trial. The efficacy of ICIs to treat CNS
metastases has been explored and at present, a consensus
has not been reached (22); however, subgroup analysis of
the OAK phase III trial demonstrated that atezolizumab
improved the OS in patients with CNS metastases (6).
Bevacizumab combined with chemotherapy demonstrated
promising activity against CNS metastases in the BRAIN
trial and current guidelines permit to its use when CNS
metastases are present (23). If ABCP therapy is approved, it
will be useful to understand the effect of ABCP treatment
on CNS metastases.

The antibody used for PD-L1 immunohistochemistry
(IHC) assays as well as the scoring system for determining
PD-L1 expression must be discussed. The scoring system
used in the IMpower150 was different from that in other
trials: PD-L1 expression was evaluated on tumor cells as
well as on the surrounding tumor-infiltrating immune cells,
but other trials evaluated PD-L1 expression only on tumor
cells. In addition, clinical trials for atezolizumab used the
SP142 antibody for the PD-L1 IHC assay, but the clinical
trial for pembrolizumab used the 22C3 antibody. Because of
the potential inconsistency of results when using different
scoring systems and IHC antibodies, it is important that
future clinical trials testing the efficacy of ICIs alone or in
combination with other medication, conduct IHC assays
using the same PD-L1 antibody and scoring system to
reduce confusion and allow for results to be confidently
compared among trials.

The significance of treating with a combination of
ICI and conventional therapies, including bevacizumab,
was successfully demonstrated in the IMpower150 trial.
Though the above-mentioned issues have yet to be clarified,
combination therapy of atezolizumab with bevacizumab +

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Akamine et al. Atezolizumab in non-squamous NSCLC

chemotherapy may become an optional standard-of-care
for first-line treatment of non-squamous NSCLC. Options
for first-line treatment of non-squamous NSCLC will be
discussed further in the near future.
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