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Abstract: Early non-small cell lung cancer (NSCLC) represents 16% of all new NSCLC at diagnosis
with a 5-year survival rate of about 60%. Surgical intervention and adjuvant platinum-based chemotherapy
represent the cornerstone treatments, but no significant advances have been achieved since several decades
in term of relapse rate reduction or survival improvement. Immunotherapy represents an appealing strategy
considering the acceptable toxicity profile but, despite the awesome changing recently introduced in the
locally advanced and metastatic setting, its role in early NSCLC is not clear yet. In the past few years,
two strategies have been investigated to improve the early NSCLC outcomes eliciting the anti-tumour
immune response: tumour vaccines and adoptive cellular therapies. However, none of them provided
convincing results. Preclinical and clinical data supported the prognostic role of immune checkpoints in
resected NSCLC even if they did not show a clear predictive value for adjuvant treatment. However, some
preliminary data about safety and efficacy of neo-adjuvant immune checkpoint inhibitors encourage further
investigation of their potential role as monotherapy or as part of a multimodal strategy. Then, even if no

significant progress has been done in early NSCLC treatment until today, checkpoint inhibitors can open

the door to a new strategy in this setting.
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Introduction

Non-small cell lung cancer (NSCLC) is the leading cause
of cancer mortality representing about the 25% of all
cancer death. Unfortunately, most of patients present a
locally advanced or metastatic disease at diagnosis and
only 16% of all NSCLC are confined to the lung. The
S-year survival rate of this small group of patients is about
60% (1,2). Surgical resection represents the cornerstone
treatment for early NSCLC and the platinum-based
adjuvant chemotherapy confers an absolute 5-year survival

improvement of 4-5% (3,4). Therefore, proper recovery
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from surgery and the absence of major comorbidities are
the essential features to consider in patients’ selection to
adjuvant treatment. For patients with severe comorbidities
or other reasons of inoperability, stereotactic radiotherapy
(SABR) is an alternative option, with a local control rate of
90% at 5 years (5,6). In any case, patients present during
the first 4 years after surgery a high risk of relapse ranging
from 6% to 10% per person per year, justifying a strict
surveillance (7).

No significant therapeutic innovations have been
introduced in early NSCLC management since several
decades, and no advances in relapse reduction and survival
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improvement have been achieved. Immunotherapy
represents an appealing strategy considering the acceptable
toxicity profile but, despite the awesome changing recently
introduced in metastatic setting thanks to the approval
of pembrolizumab and nivolumab (8-10), and in locally
advanced disease with durvalumab maintenance after
concomitant radio-chemotherapy (11), the role of immune-
oncology in early NSCLC management is not clear yet.
This paper aims to review the rational to investigate the
role of immunotherapy in early NSCLC and the results of
more significant studies performed in this setting.

Rational for immunotherapy in early NSCLC

Prognostic role of immune cells infiltrating resected
NSCLC specimens

Tumours are not only composed by malignant cells but
also by stromal, endothelial and immune system cells that
interact each other in complex ways. Many studies have
investigated the correlation between the immune cells
infiltrate in the primary tumour and patients’ outcome after
surgical resection in early stage NSCLC.

In a large cohort of resected specimens, the presence of T
cells in the tumour infiltrate was associated with favourable
prognosis, while non-specific immune cells infiltrate did
not (12). A favourable effect on prognosis was seen in
resected NSCLC infiltrated by CD8+ cytotoxic T cells,
and a high density of both CD4+ and CD8+ lymphocytes
in the stromal (but not in the epithelial) compartment was
associated to a better disease survival in stage I to ITIA (13-15).

Tumour associated macrophages (TAMs) represent
a major component of the immune cells infiltrate with
a central role in the cross-talking between cancer and
immune system (16). M2 macrophages are characterized by
an immunosuppressive phenotype and they can facilitate
tumour progression, while M1 macrophages promote
the anti-tumour immune response exerting a cytotoxic
effect on cancer cells (17). Many studies did not separately
consider these two cells subsets in prognostic evaluations,
achieving contradictory results: some groups reported that
TAMs could be associated with favourable prognosis in
early stage NSCLC (14,18), while in the largest reported
trial this association was not confirmed (19). However,
studies evaluating only M1 macrophages reported a better
prognosis in early stage NSCLC (20,21).

Finally, the count of dendritic cells (DCs), the most
efficient antigen presenting cells (APCs) for inducing
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an adaptive immune response to cancer, seemed to be
correlated with prognosis too. According to two different
studies, higher DCs counts in tumour epithelial and stromal
compartments of resected NSCLC were associated with
absence of nodal involvement and significantly better
disease specific survival (DSS). Stage I patients presented
more frequently a high DCs count being considered as an
independent prognostic factor (19,22).

Moving from a specific cells subset to the general immune
tissue organization, some experiences investigated the
prognostic role of organized lymphoid structures in resected
early NSCLC as a marker of functional anti-tumour adaptive
response. In a series of 91 resected early stage NSCLC
the relationship between the presence of germinal centres
(GCs) in the organized lymphoid structures and survival
was evaluated. One third of specimens analysed presented
GCs at tumour margins or in its centre. The presence of
intratumoral but not marginal GCs was associated with
earlier stage and in stage I the presence of intratumoral
GCs was associated with better survival compared to no
GCs (23). Subsequently, a French series of 74 resected early
stage NSCLC was evaluated for the presence of tertiary
lymphoid structures, defined as tumour-induced bronchus
associated lymphoid tissues (Ti-BALT). Because the Ti-
BALT counting was difficult to assess, authors used mature
DCs that homed exclusively in Ti-BALT as a specific marker
of these structures. The density of mature DCs was found as
a significant predictor of overall, disease specific and disease-

free survival (DFS) (24).

Prognostic role of immune checkpoints expression in
resected NSCLC specimens

Tumours can regulate their immune microenvironment
with several mechanisms like the modulation of immune
checkpoints or the attraction of immune-suppressor cells as
regulatory T cells (Treg), myeloid derived suppressor cells
(MDSC) and TAMs (3,25-28). Of special interest, is the
ability of tumour cells to up-regulate the surface expression
of certain immune checkpoint molecules, promoting
immune system tolerance and leading to the immune
surveillance escape. The more investigated immune
checkpoint receptors are the cytotoxic T-lymphocytes-
associated protein-4 (CTLA4) and the programmed cell
death protein-1 (PD-1) with its ligands PD-L1 and PD-L2
(29,30).

CTLA4 receptors are normally expressed on activated
T cells as the result of the combination of the early T cell
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activation and the interleukin 2 stimulation; they are able
to bind with high affinity the B7 molecule on the APCs,
breaking the B7 positive costimulatory signal early in the T
cells activation process occurring in lymph nodes (31-33).

In contrast to CTLA4, PD-1 is activated during the
effector stages on activated T cell and the interaction with
its ligands occurs in peripheral tissues. Activated T cells
limit uncontrolled cytotoxic T cell attacks by producing
interferon gamma, which induces PD-L1 expression on the
APCs but also on tumour cells surface (34). The abnormal
expression on the cell surface of checkpoint receptors
and their ligands induce T cell anergy, affording tumour
protection against host immune system (35).

The prognostic implication of CTLA4 and PD-L1
expression in early NSCLC is debated. It has been described
that the high expression of CTLA4 predicts a worst overall
survival (OS) in a cohort of stage I to III NSCLC but, on
the contrary, others authors founded a reduced death rate in
a similar population overexpressing CTLA4 (29,30).

PD-L1 expression was evaluated in two large cohorts of
NSCLC including stage I to IV disease, observing that high
expression of PD-L1 protein or mRNA was associated with
a better outcome (36). Other authors reported similar results
founding that tumour PD-L1 expression was associated
with a better OS in resected NSCLC mainly squamous
cell histology, with larger tumour size, positive lymph
node status and those receiving the adjuvant therapy (37).
But recently, in a large cohort of resected NSCLC with
nodal involvement from NO to N2, no association was
shown between PD-L1 expression (defined as more than
50% of tumour cells positivity) and survival except for
patients with N2 disease. In this group, a strong PD-L1
expression was associated with significantly improved DFS
and OS on a multivariate analysis (38).

To investigate the prognostic and predictive role of
PD-L1 expression in early NSCLC patients receiving an
adjuvant treatment, tumour sections from three pivotal
adjuvant chemotherapy trials (IALT, JBR.10, CALGB
9633) (39-41) were tested for its expression on tumour and
immune cells. Specimens from 982 patients were analysed
and PD-L1 positivity was found to be associated with
squamous histology, intense lymphocytic infiltrate and
KRAS mutation, while EGFR mutated tumours showed a
statistically non-significant lower expression. However, the
final analysis showed that the PD-L1 expression was neither
prognostic nor predictive for survival benefit from adjuvant
chemotherapy (42).

Recently, Uso et al. investigated the prognostic role of
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several immune biomarkers in a cohort of resected NSCLC
patients, evaluating the relative expression of 20 immune-
related genes. Patients presenting a higher expression of
interleukine-23A and LGALS2 (Galectine-2) presented a
better outcome as well as patients with higher expression of
immunoregulatory genes as CTLA4 and interleukine-10.
These results were used to develop a gene expression score
and, since CTLA4 and PD-1 were found associated with
prognosis, a prediction model including these two genes
was created. High immune checkpoint score correlated with
a longer OS and a longer relapse-free survival (RFS), being
an independent prognostic factor (43).

At the same time, Paulsen er #/. investigated the
expression of PD-L1 and PD-1 in early NSCLC and their
potential use in a prognostic immunoscore to include into
the TINM staging classification. Tissue samples of 536
resected stage I to IIIA NSCLC were analysed for PD-L1
and PD-1 expression in the primary tumour and metastatic
lymph node tissue. Multivariate analysis showed that PD-
L1 positive immune cells in the stromal compartment
and PD-1 positive tumour infiltrating lymphocytes were
independent positive prognostic factors while, combined
low scores, remained an independent prognostic factor for
poor survival (44).

All these evidences suggest a potential role of host
immune response and in particular of immune checkpoints
in influencing survival of early NSCLC. However, no
sufficient data are available to support the assessment of
any parameters linked to the innate or adaptive immune
response in the resected tissue as biomarker of outcomes
prediction in early NSCLC. Therefore, no tissue
characteristics can be currently used to identify patients that
could achieve a greater benefit from adjuvant treatment.
However, they provide a strong rational to speculate about
a potential role of immunotherapy in this setting.

Evidences of immunotherapy efficacy in early
NSCLC

Considering all these evidences, different strategies have
been evaluated to improve the early NSCLC outcomes
eliciting the anti-tumour immune response. Among these,
tumour vaccines and cellular therapies were the first
investigated (Zable I).

"Tumour vaccines can induce an 7 vivo immune response
producing antibodies, cytotoxic T cells and T helper
cells against tumour-associated antigens formulated in
the vaccine. The efficacy of vaccine against melanoma-
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Table 1 Randomized trials
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Study Phase Stage Therapeutic intervention Accrual  Primary endpoint
Ratto 1996 (45) NR 1I-11b Stage II: adjuvant TIL and rlL-2 versus BSC; stage 113 oS
Ill: adjuvant TIL and rIL-2 plus radiotherapy versus
standard adjuvant chemoradiotherapy

Kimura 1997 (46) I} -V Either adjuvant chemotherapy or radiotherapy +/- 170 (O]

IL-2/LAK
Vansteenkiste 2013 (47) I bl Adjuvant MAGE-A3 versus placebo 182 DFI
Zhao 2014 (48) NR 1} Adjuvant chemotherapy +/— DC-CIK 157 DFS, RR, OS
Kimura 2015 (49) I} Ib-IV Adjuvant chemotherapy +/— AKT-DC 103 oS
Vansteenkiste 2016 (50) 1l Ib-llla  Standard adjuvant chemotherapy or not +/- adjuvant 2,312 DFS

MAGE-A3

IL-2, interleukin 2; rIL-2, recombinant interleukin 2; LAK, lymphokine-activated killer; AKT-DC, activated killer T cells and dendritic cells;
DC-CIK, dendritic cells and cytokine-induced killer cells; TIL, tumor-infiltrating lymphocytes; MAGE-A3, vaccine against melanoma-
associated antigen; OS, overall survival; DFS, disease-free survival; DFI, disease-free interval; RR, recurrence rate; NR, not reported.

associated antigen (MAGE-A3) has been evaluated in early
NSCLC setting. The rationale to develop this vaccine was
that this antigen is almost exclusively express on tumour
cells and not on normal tissues (51), and its expression
ranges from 25% to 50% in non-squamous and squamous
cells NSCLC respectively (52).

On 2013 the results of the phase II trial evaluating the
clinical activity, the immunological response and safety
of MAGE-A3 vaccine in completely resected MAGE-A3
positive stage IB-II NSCLC were published (47). After
the surgical intervention, 183 MAGE-A3 positive patients
were directly randomized to either vaccine or placebo.
No statistically significant improvement in disease-free
interval (DFT) [hazard ratio (HR) =0.75; 95% CI, 0.46-1.23;
P=0.254), DFS (HR =0.76; 95% CI, 0.48-1.21; P=0.248)] or
OS (HR =0.81; 95% CI, 0.47-1.40; P=0.454) was observed.
The main weaknesses of the study were the limited sample
size and the absence of adjuvant chemotherapy.

The MAGRIT trial, a large double blind, placebo
controlled, phase III trial enrolling 2,312 completely
resected stage IB to IIIA MAGE-A3 positive NSCLC who
did or did not receive adjuvant chemotherapy, tried to
overcome these limitations (50). No statistically significant
difference was detected in term of DFS in the overall
population (HR =1.02; 95% CI, 0.89-1.18; P=0.74) or in
patients that did not receive an adjuvant chemotherapy
(HR =0.97; 95% CI, 0.80-1.18; P=0.76). Considering
the disappointing results reported further developments
of MAGE-A3 vaccine in early NSCLC setting has been
stopped.
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Another strategy evaluated in the past few years was
the adoptive cell transfer. This approach consists in the
isolation of host antigen-specific cells, their ex vivo expansion
and activation, and subsequent autologous administration
to enhance the tumour-specific immune response. Four
randomized trial evaluated the efficacy of different autologous
adoptive cellular therapies (interleukine-2 combined with
tumour-infiltrating lymphocytes or lymphokine-activated
killer cells, activated killer T cells associated to DCs, and
DC:s associated to cytokine-induced killer cells) (45,46,48,49)
in early NSCLC and all of them were conducted in adjuvant
setting. All these trials showed a better outcome in patients
treated in the experimental arms receiving the adoptive cells
therapy compared to the control ones.

Then, to better understands the efficacy of this strategy
in adjuvant setting, a meta-analysis tried to resume
these results comparing the experimental arms of these
randomized trials (472 patients) to the control therapies.
The adoptive immunotherapy showed a significant benefit
on survival (HR =0.61; 95% CI, 0.45-0.84; P=0.002) and
a 39% reduction in the relative risk of death compared to
control arm without differences between trials (53).

Despite these positive results, the studies have not
sufficient statistical power to provide clear information
about the efficacy of adoptive cellular therapies in adjuvant
setting. Indeed, the sample sizes were modest, the variability
of population included made results not comparable,
they often included also locally advanced and stage IV
diseases, and some of them were conducted before the
introduction of adjuvant chemotherapy so, underpowered
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treatment strategies were used as control arm in some
cases. Furthermore, adoptive cellular therapies present
major limitations due to their costs and the specialized cell-
production facilities along with a highly trained laboratory
and medical staff required to their production.

Regarding all these limitations, adoptive cellular therapy
has recently become less attractive in early NSCLC setting
but several studies are still investigating their potential role
in advanced patients.

Future directions: immune checkpoints inhibitors

Considering the modest results obtained by vaccine,
the difficulties in the development of adoptive cellular
therapies and following the impressive results of the
immune checkpoint inhibitors in the locally advanced and
metastatic settings, most of clinical trials currently ongoing
are exploring the efficacy of immunotherapy in the neo-
adjuvant and adjuvant fields (Table 2).

Some data about the potential role of immune
checkpoint inhibitors as neo-adjuvant treatment are already
available. A phase II study enrolled 24 stage I to IITA
NSCLC patients to receive neo-adjuvant therapy (three
cycles of paclitaxel with either cisplatin or carboplatin) and
ipilimumab from the second cycle. This study did not meet
the primary endpoint of an increasing tumour-associated-
antigens T cell response after ipilimumab administration
but, it highlighted the immune activating properties of
ipilimumab in early NSCLC. In fact, a weighty activation of
both CD4+ and CD8+ cells were observed after ipilimumab
administration, with a significant frequency increase of
activated CD4+ cells expressing markers as ICOS (Inducible
T-cell Costimulator), HLA-DR, CTLA4 and PD-1, and
of activated CD8+ cells expressing all the previous markers
with the exception of PD-1. On the other hand ipilimumab
showed a little effect on circulating Treg and MDSC (54).

Recently, preliminary results from another phase 11
clinical trial conducted on 22 stage I to IIIA NSCLC
patients treated with neo-adjuvant nivolumab were
presented (55). The primary endpoint was safety and it
was met thanks to a well-tolerated treatment without any
surgery delay required. Efficacy was explored using the
objective pathological response criteria and 43 % of resected
tumour (95% CI, 24-63%) had a major pathological
response, defined as less than 10% of viable tumour cells in
the resected specimens. Correlative studies about tumour
microenvironment showed an association between both pre-
treatment tumour mutations and neoantigens loads with
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pathologic response, while immunologic analyses confirmed
the presence of intratumoral T cell clones in the blood after
nivolumab treatment (55).

These results open the door to a wide range of
investigations to better understand the real role of immune
checkpoint inhibitors in neo-adjuvant and adjuvant settings
in term of pathological response, tumour microenvironment
and peripheral compartment modulation and clinical benefit

(Tuble 2).

Immune checkpoints inhibitors and chemotherapy
combinations

The combination of immunotherapy with chemotherapy
may engage an additive or synergistic clinical activity.
Chemotherapy promotes tumour immunity through the
induction of immunogenic cell death and disruption of
the strategies used by the tumour to avoid the immune
recognition. Chemotherapy agents may enhance the tumour
immunogenicity in different ways, as by up-regulating the
tumour antigen expression or the MHC Class I molecules,
up-regulating or down-regulating co-stimulatory or co-
inhibitory molecules respectively on the tumour cell surface,
or making tumour cells more sensitive to T cell-mediated
lysis. All these mechanism cause an enhancement of the
effector T cell activity (56,57).

The optimal timing for the integration of immunotherapy
with chemotherapy to minimize side effects and engage
the potential synergy is unknown, but an obvious strategy
could be using immunotherapy in the setting of minimal
residual disease after the surgical resection and adjuvant
chemotherapy. For that reason, early NSCLC seems to
be a really appealing setting to investigate the efficacy of
immunotherapy in combination with standard chemotherapy
and many trials are currently investigating the synergistic
effect of a checkpoint inhibitor combined to the standard
neo-adjuvant and/or adjuvant chemotherapy (1able 2).

Immune checkpoint inbibitors and radiotherapy
combinations

Some evidences in different tumor subtypes show that the
combination of immunotherapy and radiotherapy may
produce a synergistic effect (58). Radiation can cause the
release of tumor antigens via inflammatory cell death, the
activation and migration of DCs and cross-presentation
of tumor antigens resulting in tumor-specific T-cell
activation and proliferation (59-61). Radiotherapy may also
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NCT study Phase Stage Therapeutic intervention Primary EP Status
NCT03081689 Il Illa Neo-adjuvant nivolumab + chemotherapy PFS Recruiting
followed by adjuvant nivolumab
NCT02595944 1l Ib-llla Adjuvant chemotherapy +/- radiotherapy +/- DFS/0S Recruiting
adjuvant nivolumab
NCT02504372 11l Ib-llla Adjuvant chemotherapy +/- pembrolizumab DFS Recruiting
maintenance
NCT02572843 1] Illa-N2 Neo-adjuvant chemotherapy +/— neoadjuvant Event-free survival Recruiting
and adjuvant durvalumab
NCT02818920 Il Ib-llla Neo-adjuvant and adjuvant pembrolizumab Safety Recruiting
NCT02716038 Il Ib-Illa Neoadjuvant chemotherapy plus atezolizumab  Major pathologic response rate Recruiting
NCT02259621 Il I-llla Neoadjuvant nivolumab +/- ipilimumab Safety Recruiting
NCT02273375 1l Ib-llla Adjuvant durvalumab versus placebo DFS Recruiting
NCT03030131 Il bl Neoadjuvant durvalumab Surgical resection RO Recruiting
NCT03050554 1=l | SBRT + avelumab Safety (phase I) and RFS (phase II) Recruiting
NCT02998528 1l Ib-llla Neoadjuvant ipilimumab + nivolumab or Event-free survival and pCR Recruiting
nivolumab plus chemotherapy vs. chemotherapy
NCT02581787 1=l la-lb SBRT plus Fresolimumab (anti-TGFbeta) DLT (phase I) Recruiting
Late radiation induced fibrosis
(phase )
NCT02938624 1=l Neoadjuvant pembrolizumab DLT, percent of residual viable Recruiting
tumor cells, percent change in
tumor volume
NCT03148327 1=l I-lla SBRT + durvalumab versus SBRT Safety (phase I) and PFS (phase Il) Recruiting
NCT03197467 Il II-lla Neoadjuvant pembrolizumab Safety Not yet recruiting
NCT02927301 1] Ib-llla Neoadjuvant atezolizumab Major pathologic response Recruiting
NCT02994576 Il Ib-llla (not Neoadjuvant atezolizumab Safety Recruiting
N2)
NCT03130764 Il Ib-llla Adjuvant durvalumab + tremelimumab after =~ Percentage rate of induced T cell Not yet recruiting
adjuvant chemotherapy response
NCT02987998 llla Neoadjuvant pembrolizumab followed by Safety Recruiting
adjuvant pembrolizumab
NCT03217371 Il I-llla Neoadjuvant pembrolizumab +/- SBRT Changing in number of infiltrating Recruiting
CD3+ T cell
NCT02410369 Il Resected Maintenance S-588410 or placebo after Relapse-free survival Recruiting
adjuvant chemotherapy
NCT02486718 1l Ib-llla Adjuvant atezolizumab or BSC after adjuvant DFS Recruiting
chemotherapy
NCT03158129 Il I-llla Neoadjuvant Nivolumab or nivolumab plus Major pathologic response Recruiting
ipilimumab
NCT03131037 | Resectable Neoadjuvant AdV-tk (aglatimagene Safety Recruiting

besadenovec) + valacyclovir

Clinicaltrial.gov research updated to December 6" 2017. EP, endpoint; OS, overall survival; DFS, disease-free survival; DFI, disease-free
interval; PFS, progression-free survival; RFS, relapse-free survival; pCR, pathological complete response; DLT, dose-limiting toxicities.
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modulate the expression of immune-checkpoint ligands,
including PD-L1, on tumor cells surface and on the tumor
microenvironment immune cells. Then, a subsequent use
of an anti-PD-L1 agent might enhance the therapeutic
efficacy of ionizing radiotherapy (62). Furthermore, in some
patient reports, radiotherapy may induce an abscopal effect
improving the distance disease control (63). Consequently,
the administration of immune checkpoint inhibitors
during or after a radiotherapy treatment could improve
the local and distance RFS by reducing the immune-
suppressive microenvironment. Currently, the real benefit
of radiotherapy combined with immunotherapy in early
NSCLC treatment remain indeterminate together with the
safety of this combination, mainly in term of pulmonary
toxicities (5,6). Grade 3 or higher pneumonitis may be seen
in around 5% of patients after treatment with checkpoint
inhibitors as single agent or in combined schedule and it is
unknown the magnitude of synergy between radiotherapy
and checkpoint modulators (64). The potential role of SBRT
to enhance the immunotherapy efficacy justifies the ongoing
trials dedicated to very early NSCLC disease (7able 2).

Immune checkpoint inhibitors combinations

The immunoinhibition of T cells by the use of checkpoint
inhibitors may open the door for combinations with a
large number of immunotherapies able to improve the
proportion of responding patients. Several clinical trials
are currently exploring combinations with agents that may
directly stimulate cytotoxic cells, block tumour-expressed
immunoinhibitory factors, inhibit regulatory T cells,
block the inhibition of natural killer cells or block the
activity of soluble factors produced by stromal myeloid and
mesenchymal cells (65). Unfortunately, most of these studies
are focused on advanced diseases but they could provide
interesting information to transpose on early NSCLC in
the future (Table 2).

Duration of immune checkpoint inhibitors treatiment

One of the open questions about immune checkpoint
inhibitors is the treatment duration. Patients longer
responders after checkpoint inhibitors discontinuation in
advanced setting are usually found in daily-clinical practice
and treatment administration until progression may rise
up some issue like cumulative side effects, inconvenience
of coming to hospital for infusions every 2-3 weeks, and
major expense. In spite the optimal duration of immune
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checkpoint inhibitors is not known yet, some data about
early discontinuation are already available in melanoma
and NSCLC. In advanced melanoma patients, a pooled
analysis of the CheckMate 069 (nivolumab plus ipilimumab
or ipilimumab alone in metastatic melanoma) and the
CheckMate 067 (nivolumab or nivolumab plus ipilimumab
vs. ipilimumab alone in advanced melanoma) trials
comparing patients who discontinued because of adverse
events during the induction phase with ipilimumab and
those who did not, showed similar PFS (8.4 vs. 10.8 months,
P=0.97) and objective response rate (58.3% wvs. 50.2%) in
the two groups (66-68). Besides, a retrospective review on
29 melanoma patients achieved a complete response to
anti PD-1 (pembrolizumab or nivolumab) therapy showed
a median time off therapy after discontinuation within 4.5
and 10 months (69). Therefore, even after discontinuation,
many advanced melanoma patients may continue to derive
benefit from immune checkpoint inhibitors. It is less clear
if the same results can be expected also in NSCLC patients.
Recently, Spiegel er al. presented the preliminary results
of CheckMate 153 trial, an ongoing phase IIIB/IV study
evaluating the clinical benefit of a fixed-duration (1 year)
of nivolumab treatment versus continuous treatment in
patients with previously treated advanced NSCLC. Patients
who were stable or responders after 1year of nivolumab
were randomized to either continue receiving treatment
or to stop it. The primary objective was the incidence
of high-grade selected treatment-related adverse events,
while prespecified exploratory endpoints included safety
and efficacy. On 218 patients enrolled at time of analysis, a
slightly higher rate of treatment-related adverse events was
observed in the continuous treatment arm (39% vs. 25%),
as well as grade 3-4 toxicities (8% wvs. 4%). Interesting,
median PFS from randomization was 10.3 months in
the 1-year treatment arm and was not reached in the
continuous treatment one. The 6-month and 1-year PFS
rate supported a higher benefit for the continuous treatment
arm (69% vs. 80% and 40% wvs. 65%, respectively), without
differences in the hazard ratio for PFS between those who
had a complete or partial response and those who showed
a stable disease. A trend for OS improvement was also
detected in the continuous treatment arm (median OS
23.2 months in the 1-year treatment arm and not reached in
the continuous one) (70). Considering these contradictory
data, the immune checkpoints treatment duration still
represents an important issue to explore in randomized
prospective trials. Then, most of clinical trials currently
investigating the immune checkpoints inhibitors in the
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early NSCLC setting provide an arbitrary limited treatment
course of 12-24 months.

Conclusions

Targeting the immune system to elicit the host immunological
response against cancer could be an effective way to reduce
relapse and improve survival of early NSCLC.

In the past few years, two strategies have been investigated
with this objective (MAGE-A3 vaccine and the adoptive cell
transfer), but none of them provided convincing results. If the
former did not show any clinical benefit in trials conducted
on early NSCLC, the latter provided a positive trend in
all studies performed, but the lack of more consistent data
deriving from larger cohorts with updated comparators and
the limitations in daily-life applicability made this strategy
less attractive. Preclinical and clinical data supported the
prognostic role of immune checkpoints in resected NSCLC
even if they did not show a clear predictive value for adjuvant
treatment benefit. However, some preliminary data about the
safety and the efficacy of neo-adjuvant immune checkpoint
inhibitors encourage to further investigate their potential role
in early settings as monotherapy or as part of a multimodal
strategy. Then, even if no significant advances have been
reached in early NSCLC treatment until today, checkpoint
inhibitors can open the door to a new strategy in this field in
the near future.
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