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Introduction

The introduction of immunotherapy in the treatment of
advanced non-small cell lung cancer (NSCLC) has resulted
in a new era of treatment options that have substantially
improved efficacy and tolerability when compared to
chemotherapy. Since 2015, many immunotherapeutic agents
have been approved for the in advanced NSCLC. Treatment
of nivolumab, pembrolizumab, and atezolizumab are all
approved in the second line setting. Pembrolizumab is also
approved in the first line setting, both as monotherapy
and in combination with chemotherapy. Durvalumab
is now approved after concurrent chemoradiation for
stage III lung cancer. A large number of ongoing clinical
trials are investigating the use of checkpoint inhibitors in
combination with other treatments in both NSCLC and
small cell lung cancer.

The rapid adoption of immune checkpoint inhibitors
into clinical practice has been truly astounding. As
these agents move from the highly controlled context
of therapeutic clinical trials to real-world oncology
practices, a number of key differences are expected.
These range from patient characteristics (including
age, performance status, concomitant medications,
the presence or absence of brain metastases, history
of autoimmune disease, and availability of archival
tumor tissue), to available guidance for the detection
and management of immune-related adverse events, to
interpretation of efficacy and decisions on treatment
duration. Thus, understanding the experience of
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immunotherapy in real-life practice provides essential
and complementary data to clinical trial findings.

In a recently published analysis of 188 patients treated
with immunotherapy for lung cancer in Greece, Areses
Manrique ez a/. have sought to address these questions (1).
Before describing the contribution to these considerations
rendered by the recent publication, however, it is essential
to review the clinical development of immunotherapy and
the patient populations in which it has occurred (7able 1).

Clinical trials that studied immunotherapy in
lung cancer

Several landmark immunotherapy clinical trials have
been conducted in patients with advanced NSCLC,
with many more ongoing. In 2015, some of these trials
resulted in U.S. Food and Drug Administration (FDA)
approval of two immune check point inhibitors for
second-line treatment of advanced NSCLC. Data from
checkmate 017 (2), checkmate 057 (3) and Keynote 010 (4)
showed significant improvement in overall survival
(OS) with immune check point inhibitors compared to
docetaxel chemotherapy in squamous and non-squamous
cell histologies. These treatments were associated
with significantly less grade 3—4 side effects. In 2016,
Reck er al. (5) showed that pembrolizumab treatment in the
front-line setting showed significant survival improvement
when compared to platinum doublet chemotherapy in
patient with high proportion of programmed death-ligand 1
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Table 1 Most commonly excluded groups in land mark trials in immunotherapy and lung cancer
Study Year Agents Age Median . ECOG Brain metastasis A.u toimmune Syst§m|c
(years) age included diseases steroids
Brahmer etal. 2015 Nivolumab second line squamous >18 63 0-1 Treated and stable No No
Borgheietal. 2015 Nivolumab second line >18 62 0-1 Treated and stable No No
nonsguamous
Herbst et al. 2016 Pembrolizumab >18 63 0-1 Active brain No No
metastases not
allowed
Reck et al. 2016 Pembrolizumab >18 64 0-1 Stable and treated No No
Langer et al. 2016 First line pembrolizumab >18 62 0-1 Stable and treated No No
Gandhi et al. 2018 Pembrolizumab in combination >18 65 0-1 Stable and treated No No
with chemotherapy first line; non-
squamous NSCLC
Fehrenbacher 2016 Atezolizumab in previously treated >18 62 0-1 Stable and treated No No
etal. NSCLC
BIRCH trial 2017 Atezolizumab in advanced NSCLC  >18 64 0-1 No No No
Antoniaetal. 2018 Durvalumab in stage Il NSCLC >18 64 0-1 No No No

ECOG, Eastern Cooperative Oncology Group; NSCLC, non-small cell lung cancer.

(PDL1) expression. Again, this was associated with fewer
and less severe treatment-related toxicities. Later, the anti-
PD-L1 checkpoint inhibitor atezolizumab showed survival
benefit and better tolerability compared with docetaxel in
the second-line setting (6,7).

Langer er al. conducted a phase II randomized
clinical trial exploring the addition of pembrolizumab
to chemotherapy as a first-line agent in patients with
advanced non-squamous NSCLC (8). Superior response
rate, progression, free survival, and OS were observed in
the pembrolizumab plus chemotherapy arm, and these
results were confirmed in a subsequent phase 3 trial (9).
Atezolizumab has also been studied in the first line setting
with or without chemotherapy and resulted in favorable
outcome (10-12).

For patients with advanced NSCLC without targetable
mutations, using single-agent immunotherapy as first-
line therapy is dependent on PD-L1 status. If the PD-L1
expression is >50%, then pembrolizumab may be chosen
for first-line therapy. Nivolumab and atezolizumab are
approved for second-line treatment for stage IV NSCLC
regardless of tumor PD-L1 expression and therefore can be
used in patients without any detectable expression of PD-
L1 or those without sufficient tissue for PD-L1 analysis.
Pembrolizumab may be used in the second-line setting
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if tumor expression of PD-L1 is >21%. Most recently,
immunotherapy has been incorporated in the treatment
of locally advanced NSCLC after concurrent chemo
and radiation based on the PACIFIC trial that showed
significantly improved PFS with durvalumab compared with
placebo (13). Durvalumab is currently the only immune
check point inhibitor that is approved as consolidation
therapy in patients with unresectable stage III NSCLC
with no disease progression after at least two cycles of
chemoradiation.

Adoption of immunotherapy in clinical practice

Impressive data from clinical trials show that immune
checkpoint inhibitors can induce durable responses in some
patients, which has led to accelerated approval for some
of these drugs prior to confirmatory phase 3 trials. The
excitement about checkpoint inhibitors is often coupled
with rapid adoption into clinical practice. Patients with
advanced lung cancer may be enthusiastic to try new
treatment options, especially if these new treatments have
shown promising efficacy and relatively low toxicity. It
is now common for novel therapies to become the new
standard of care in less than 4 months after the FDA
approval (14).
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Why is real-world practice sometimes different
from clinical trial experience?

The risk in rapid application of immunotherapy into
clinical practice is the potential discrepancy in patient
characteristics and treatment administration and monitoring
in real-world practice versus those in clinical trials. Earlier
studies have demonstrated that experience with novel
treatments in the clinic may differ considerably from effects
reported in clinical trials (15,16).

Only 2% of adult patients with cancer participate
in clinical trials (17), representing a population that is
motivated, has access to clinical trials, and manages to meet
increasingly numerous and restrictive eligibility criteria.
These individuals are often younger and healthier than
the broader oncology patient population (16,18). They are
also more likely to tolerate treatment and derive clinical
benefits (19). As immune checkpoint inhibitors enter
clinical practice, it can be assumed that patients ineligible
for immunotherapy clinical trials are receiving these agents,
including those with Eastern Cooperative Oncology Group
(ECOQG) performance status >1, history of autoimmune
disease, chronic steroid requirement, significant organ
dysfunction, or symptomatic brain metastases.

Accordingly, it may be challenging to anticipate whether
the magnitude of benefit of novel treatments observed in
clinical trials is reproducible in clinical practice, as sicker
individuals who are not represented in clinical trials form
a substantial proportion of cancer patients in clinical
practice (20). Data on using these novel therapies in
a cohort that represents real-world considerations are
critically needed. This information may guide not only the
selection of patients who should receive these treatments,
but also inform their clinical monitoring and expectations.

Real-life challenges in giving immunotherapy to
lung cancer patients: central nervous system
(CNS) metastasis

Lung cancer cases account for 40% to 50% of brain
metastases (21). Patients with active or untreated CNS
metastasis are widely excluded in clinical trials (2,3,7),
and there are no data to show whether immunotherapy
is safe and effective in this situation. Historically, the
median OS of patients with metastatic brain tumors has
been very poor, typically in the range of 2-4 months (22).
However, outcomes are changing rapidly due to the
recent introduction of new and more effective therapeutic
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strategies. Small prospective and retrospective studies
have examined the administration of immunotherapy in
NSCLC with active brain metastases. While Kanai ez a/.
reported exacerbation of neurologic symptoms in most
patients with untreated brain metastasis who received
nivolumab (23), another study reported objective response
in 33% of NSCLC with active brain metastases treated with
pembrolizumab (24). Complete responses in the brain with
immunotherapy were also reported in other studies (25).
Overall, these results provide evidence that anti-PD-1
monotherapy can induce intracranial ORs in patients with
NSCLC and brain metastases, particularly in cases of
asymptomatic disease. Nevertheless, because inflammation
may exacerbate complications of brain metastases, it
remains unclear whether these agents should be used in
cases of symptomatic brain metastases or high intracranial
disease burden (1).

Patients with autoimmune diseases

It is estimated that 20 to 50 million individuals have
autoimmune disease in the United States (26). These
patients are universally excluded from clinical trials
investigating immunotherapies in lung cancer. This is
typically done to lower the risk for developing immune
related adverse events, which may potentially be severe and
permanent. Interestingly and even though this subgroup
of patient is underrepresented in clinical trials, patients
with autoimmune disorders are diagnosed with cancer
at least as frequently as the general population. In fact,
there are some reports that suggest increased risk in this
population (27).

About 13% of patients with lung cancer have preexisting
autoimmune disease (28). Although these patients are often
excluded from immunotherapy clinical trials, small series
have reported that administering immune checkpoint
inhibitors to patients with autoimmune disease increased
the risk for exacerbation but is feasible with careful
monitoring (29). Clinicians treating patients outside
clinical trials have generally been reluctant to offer cancer
immunotherapy to this patient group. It will remain
unclear to how to best approach these patients as long as
these patients are excluded from clinical trials. Due to the
paucity of relevant data, many times the decision is based
upon anecdotal experience or small case series or case
reports. Therefore, additional studies to clarify whether
cancer immunotherapy is safe and effective in patients with
preexisting autoimmune diseases are highly warranted.
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Patients with poor performance status

While individuals with advanced age, ECOG performance
status >2, multiple co-morbidities, and/or brain metastases
comprise 30-50% of the real-world lung cancer population (30),
they are universally underrepresented in the randomized
clinical trials (31). These patients are especially prone
to toxic treatment effects. It is unclear whether systemic
immunotherapies in this category of patients provides more
benefit than risk (32). For this population, observational
and registry-based data becomes the only available
source to guide treatment decisions. More recently, some
immunotherapy trials have included these groups. In the
CheckMate 153 trial, patients with ECOG PS2 and age
older than 70 were included (33). Nivolumab was effective
and well tolerated in PS2 patients. Preliminary data from
CheckMate 171 found that the efficacy and safety of
nivolumab in patients age >70 years and PS2 were similar
to other groups (34). However, in contrast to these trials,
other studies have reported inferior survival in ECOG PS
>2 patients as compared to patients with ECOG PS 0/1
(1,25). Whether anti-PD-1/anti-PD-L1 agents can provide
a clinically meaningful benefit to patients with ECOG
2-4, for whom therapeutic options are limited, remains an
important question which warrants further evaluation in a
prospective randomized controlled trial.

Patients receiving steroids and other
immunosuppressive agents

Currently, a large fraction of immunotherapy clinical
trials exclude patients receiving systemic corticosteroids
or other immunosuppressive agents. This practice reflects
the hypothesis that systemic steroids would antagonize the
anti-cancer effects of immunotherapy. Corticosteroids are
commonly prescribed to cancer patients as antiemetic or
anti-inflammatory agents, particularly in patients with brain
metastases who undergo brain radiation. Although the use
of corticosteroids to manage immune-related adverse events
does not appear to compromise anti-cancer efficacy (35),
whether chronic immunosuppression from steroids or other
agents can be administered concurrently with checkpoint
inhibitors remains unanswered.

The current publication

How does the report by Areses Manrique and colleagues

© Translational lung cancer research. All rights reserved.

205

add to our understanding of immunotherapy in real-
world practice? Immunotherapy agents in lung cancer
are commonly used in patients not represented in the
landmark trials. It is currently unclear whether advanced
age, poor performance status and brain metastasis have
adverse effects on the outcome of lung cancer patients
treated with immunotherapy. Areses Manrique et al.
studied real world patients (1). In this trial There were no
statistically significant differences in OS regarding age.
This suggests that elderly with good performance status
derive the same benefit from nivolumab as their younger
counterparts. These findings are in accordance with the
literature (3,7,36) demonstrating similar benefit across all
age subgroups. Inferior outcome was reported for patients
with ECOG PS2 and for patients with brain metastasis,
which is also consistent with prior literature (1,22,25).
Unfortunately, similar to other clinical trials, patients
with severe autoimmune diseases and patients on systemic
corticosteroids were excluded. More investigation is needed,
with specific prospective clinical trials for these subgroups
of patients.

Conclusions

Real-world experience with immunotherapy in NSCLC
differs from clinical trials. Little data exists with regards
to safety and efficacy of anti-PD-1/anti-PD-L1 agents
in patients with poor ECOG PS, elderly, patients with
untreated asymptomatic brain metastases, patients with
autoimmune diseases, and patients on chronic steroids.
Broader, more inclusive eligibility criteria with large phase
IIT clinical trials, along with retrospective studies examining
drug efficacy and tolerability in real-world patient
populations, are needed to fill the data gap between real
world practice and clinical trials.
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