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Atezolizumab for previous treated advanced non-small-cell lung
cancer: should it be worthy for the clinical practice?
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Lung cancer is the leading cause of cancer-related death.
American epidemiological data show that the incidence
and mortality rate of lung cancer in the US is 57.3 and
46.0 per 100,000, respectively, with 224,390 new cases and
158,050 deaths estimated in 2016 (1,2). Globally, more
than 1.5 million lung cancer-related deaths occurred in
2012 (2,3). Lung cancer has a significant economic burden.
Its cost represents approximately 10% of the US cancer
care expenditure, which was more than 12 billion dollars in
2010 (4).

Avoiding the immune system is one of the hallmarks
of cancer (5). Tumor cells can inhibit the immune system
through many mechanisms (6). The most important are
the production of anti-inflammatory cytokines, stimulation
of T-regulatory lymphocytes, and inhibition of T-effector
lymphocytes (6). Antigen presenting cells, lymphocytes,
and tumor cells interact through receptors. These receptors
have complex interactions that lead to inhibition or
activation of the immune system, for this reason they are
also known as immune checkpoints (6).

Modern immunotherapy consists of monoclonal
antibodies that bind to the immune checkpoint receptors
and stimulate the immune system against the tumor (6).
The most studied is the link between the lymphocytes
membrane receptor, program cell death 1 (PD-1), and its
ligand 1 or 2 (PD-L1 or PD-L2), which are expressed by
some tumor cells. This interaction inhibits lymphocytes (6).

Nivolumab and pembrolizumab are anti-PD1
monoclonal antibodies that have showed a survival
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advantage over docetaxel for previously treated advanced
non-small cell lung cancer (NSCLC) (7-9). The Food and
Drug Administration (FDA) and the European Medical
Agency (EMA) have approved both drugs.

Atezolizumab is a fully humanized IgG1 antibody
against the PD-L1. The PD-1 blockade can enhance
lymphocyte function in a diversity of organs, while PD-L1
blockade may stimulate lymphocytes mainly in the tumor
microenvironment because PD-L1 is much more common
in tumor cells than in normal cells (6). Atezolizumab is
expected to have a more favorable toxicity profile because
of its high specificity for PD-L1 blockade rather than PD-1
blockade.

Atezolizumab was initially studied in a dose escalation
phase Ia trial that included 88 patients with advanced
NSCLC (11% of them were previously untreated) (10).
The overall response rate (ORR) for all patients was 23 %
and the median overall survival (OS) for all patients was
16 months (10). In this study, a PD-L1 expression of
>50% in tumor cells or tumor infiltrating cells resulted in
a higher ORR (48% versus 16%) and a longer median OS
(18 versus 16 months) compared to patients without PD-L1
expression (10). Atezolizumab was well-tolerated in most
patients. Eleven percent of patients experienced some grade
3 to 4 adverse events and four patients developed mild
pneumonitis (10).

A randomized phase II trial (POPLAR) compared
atezolizumab 1,200 mg every 3 weeks to docetaxel
75 mg/m? every 3 weeks for the treatment of patients
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with NSCLC who had progressed on platinum-doublet
chemotherapy (11). There were 287 patients included
in this study, 144 were randomly allocated to receive
atezolizumab, and 143 to allocated to receive docetaxel (11).
Atezolizumab improved the median OS (12.6 months for
atezolizumab versus 9.7 months for docetaxel), although the
ORR was not improved in the overall population (15% for
both groups) (11).

Cell surface PD-L1 expression of tumor cells and tumor
infiltrating cells were assessed in all patient samples (11).
The ORR with atezolizumab was directly proportional to
the PD-L1 expression (from 8% ORR for patients with
negative PD-L1 expression to 38% ORR for patients with
>50% PD-L1 expression in the tumor or tumor infiltrating
cells) (11).

In this study, PD-L1 positive patients were the only
group who had a statistically significant improvement
compared with docetaxel (11). The hazard ratio (HR) for
OS for all patients was 0.77 (0.55-1.06) and the HR for PD-
L1 with >50% expression was 0.46 (0.19-1.09). The median
OS was not reached with atezolizumab but was 11.1 months
with docetaxel and the HR for PD-L1 negative patients was
1.12 (0.64-1.93) and the median OS was 9.7 months in both
treatment arms (11).

Recently, a randomized phase III trial (OAK) evaluated
atezolizumab for the second-line treatment of NSCLC
regardless of tumor histology or PD-L1 expression;
however, there was a stratification according to PD-L1
expression (12). The OAK study enrolled 1,225 patients and
randomized them to atezolizumab (1,200 mg every 3 weeks)
or docetaxel (75 mg/m? every 3 weeks) (12).

In the preliminary analysis of data from 850 patients
(425 included in each treatment arm), the OS improved by
27% in the patients receiving atezolizumab compared to
those treated with docetaxel (median OS was 13.8 versus
9.6 months; HR 0.73; 95% CI: 0.62-0.87) (12). There was
no improvement in ORR (14% for atezolizumab and 13%
for docetaxel) (12).

When patients were stratified according to their level
of PD-L1 expression, the OS was 59% greater among
patients with PD-L1 expression >50% in the tumor cells or
>10% in the tumor infiltrating cells who were treated with
atezolizumab, compared to the docetaxel treatment (12).
The median OS was 20.5 months for atezolizumab and
8.9 months for docetaxel (HR 0.41; 95% CI: 0.27-0.64) (12).

In contrast to previous randomized studies assessing
NSCLC immunotherapy (7,8,13), atezolizumab improved
the OS by 25% in patients with no PD-L1 expression (12).
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The median OS was 12.6 months for atezolizumab and
8.9 months for docetaxel (HR 0.75; 95% CI: 0.59-0.96) (12).

Interestingly, an anti-PD-L1 was the first immune
checkpoint inhibitor to show a statistically significant
improvement in OS in PD-L1 negative patients. A reason
for this has not yet been identified. The main hypothesis
is that differences in clones used for PD-L1 testing may
explain the different results for each immune checkpoint
inhibitor (14).

On the other hand, the ORR was higher in patients
positive for PD-L1 (31% versus 8% in patients negative for
PD-L1) (12).

In accordance with previous studies with nivolumab and
pembrolizumab (8,9), patients with a mutated epidermal
growth factor receptor (EGFR) showed no benefit with
atezolizumab compared with docetaxel in terms of OS
(median OS 10.5 months with atezolizumab versus
16.2 months with docetaxel, HR 1.24, P>0.05) (12).

Atezolizumab was expected to be tolerated better than
anti-PD1, however, both drugs had similar toxicity profiles.
Fewer patients had treatment-related grade 3 to 4 adverse
events with atezolizumab compared to those treated with
docetaxel (15% versus 43%) (12). In OAK trial, six cases of
pneumonitis occurred, four of them were grade 3 to 4, but
all cases were managed clinically (12).

These phase II and III trials led to the approval of
atezolizumab by the FDA.

Tuble 1 summarizes the clinical findings of the atezolizumab
studies.

Although atezolizumab had a good clinical efficacy, the
cost of the treatment is a very important issue.

The cost of a vial of 1,200 mg of atezolizumab is
approximately 12,500 dollars in the US. Treatment with
atezolizumab for 6 months can cost 100,000 dollars while
treatment with nivolumab or pembrolizumab for 6 months
will cost approximately 70,000 dollars (30% less).

Our group estimated the economic burden of
treating all previously treated advanced NSCLC with
atezolizumab in the US and found that it could lead to an
incremental cost of 2.4 billion dollars annually (15). This
represents an improvement of $7.55 for each citizen to
treat a population that represents no more than 10% of
all cancer patients (15).

In conclusion, atezolizumab achieved good clinical
efficacy for previously treated NSCLC. The survival gain
compared with docetaxel represents a paradigm shift
for PD-L1 negative patients. Atezolizumab will be the
preferred immune checkpoint inhibitor for this population,

AME Med 7 2017;2:34



AME Medical Journal, 2017

Table 1 Clinical findings of the atezolizumab studies
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PCD4989g (10)

POPLAR (11) OAK (12)

ORR 23% ORR vs. Doc
Median PFS vs. Doc
Median OS 16 months Median OS vs. Doc

HR for OS (95% Cl)

15% vs. 15% 14% vs. 13%

2.7vs.3.0m 28vs.4.0m
12.6 vs. 9.7 m 13.8vs.9.6 m

0.73 (0.53-0.99) 0.73 (0.62-0.87)

ORR, overall response rate; OS, overall survival; PFS, progression-free survival; Doc, docetaxel; HR, hazard ratio; m, month.

although the economic issues must be discussed between
the drug developers, policy makers, clinicians, and patients
in order to improve the access for patients who will benefit
the most from this treatment.
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