ONCOLOGY

A Canadian Cancer Research Journal

REVIEW ARTICLE

Perspectives on treatment advances for
stage Ill locally advanced unresectable
non-small-cell lung cancer

P.K. Cheema MD MBiotech,* J. Rothenstein mp," B. Melosky mp,* A. Brade mp,$ and V. Hirsh mpll

ABSTRACT

For more than a decade, there has been no improvement in outcomes for patients with unresectable locally advanced
(La) non-small-cell lung cancer (NscLc). The standard treatment in that setting is definitive concurrent chemotherapy
andradiation (ccrr). Although the intent of treatment is curative, most patients rapidly progress, and their prognosis
is poor, with a 5-year overall survival (os) rate in the 15%-25% range. Those patients therefore represent a critical
unmet need, warranting expedited approval of, and access to, new treatments that can improve outcomes. The
pacIFIC trial, which evaluated durvalumab consolidation therapy after ccrT in unresectable LA NscLc, demonstrated
a statistically significant and clinically meaningful improvement in progression-free survival (prs) and a significant
improvementin os. Durvalumab thus fills a critical unmet need in the setting of unresectable LA NscLc and provides
anew option for patients treated with curative intent. Here, we review the treatment of unresectable LA NscLc, with
a focus on the effect of the clinical data for durvalumab.

Curr Oncol. 2019 Feb;26(1):37-42

Key Words Lung cancer, stage 111 disease, immunotherapy

www.current-oncology.com

INTRODUCTION

Lung cancer remains the leading cause of cancer-related
death in Canada, carrying a morbidity rate higher than
the rate for the other three major-incidence cancer types
(breast, colon, and prostate) combined!. Lung cancer
represents 14% of new cancers overall, with an estimated
28,400 cases diagnosed in Canada in 2016. Non-small-cell
lung cancer (NscLc) constitutes more than 80% of all lung
tumours and can be further subdivided into adenocarci-
noma, squamous cell carcinoma, and large-cell carcinoma,
representing 35%-40%, 25%—-30%, and 10%-15% of all lung
cancers respectively?3.

Staging of NscLc uses the TNM system, which describes
the size and extent of the primary tumour, the number and
location of involved regional lymph nodes, and the presence
and location of any metastatic disease*. Most patients with
nscLc are diagnosed with locally advanced or metastatic
disease®. Broadly, stage 111 [locally advanced (1A)] NscLc en-
compasses a heterogeneous group of tumour presentations
defined as having spread locoregionally through primary
tumour extension into extrapulmonary structures (T3/4)
and involving hilar or mediastinal lymph nodes (N1-3), but

having no evidence of distant metastases (M0). Effective
January 2018, to further improve prognostication and to
guide appropriate current management, the latest revisions
within the 8th edition of the TNM cancer staging classifica-
tion published by the American Joint Committee on Cancer
were derived using data analysis from the International
Association for the Study of Lung Cancer®.

Although the 20%-30% of patients who present with
stage 111 NSCLcC have, by definition, disease that is confined
to the thorax, surgery as the primary modality for curative
treatment is rarely feasible, other than in select patients
in this grouping (for example, T3N1MO0 and TANOMO), and
has notbeen shown to be superior to definitive concurrent
chemotherapy and radiation (ccrr)”.

PERSPECTIVES

Current Management of Unresectable LA NSCLC

For more than two decades, the standard treatment for
unresectable La NscLc has been thoracic radiotherapy
(rT)®Y. Although improvements in radiation delivery such
as 3-dimensional conformal rT have made treatment
safer and less toxic, the current standard of care for these
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patients is radiation with concurrent platinum-based
chemotherapy. The recommendation to add chemother-
apy to RT is based on studies showing an improved os for
thatregimen compared with rT only, with a meta-analysis
demonstrating an absolute benefit of 2.2% at 5 years
[hazard ratio (HR): 0.89; 95% confidence interval (c1): 0.81
to 0.98; p = 0.02]'011, Furthermore, chemotherapy given
concurrently is preferred to sequential treatment, given
the significant os benefit of 4.5% at 5 years (HR: 0.84; 95%
cr: 0.74 to 0.95; p = 0.004)3.

The optimal concurrent chemotherapy regimen has
not been determined. Commonly used regimens include
cisplatin—etoposide and weekly low-dose carboplatin—
paclitaxel'?13, More recent phase 111 studies (PROCLAIM
and rToG 0617) demonstrated that neither the addition of
the multi-targeted antifolate agent, pemetrexed, nor the
anti-EGFR antibody, cetuximab, to platinum-based ccrr
improved survival*15, Similarly, increasing the dose of
radiation to 74 Gy from the standard 60 Gy was not associ-
ated with an os benefit; in fact, the standard treatment arm
was shown to be superior, with a median os 0f28.7 months
for patients receiving standard-dose rT and 20.3 months
for those receiving high-dose rT (HR: 1.38; 95% c1: 1.08 to
1.76; p = 0.004)'5. The use of consolidation chemotherapy
also proved to be ineffective at improving outcomes and
isnot currently recommended after standard-dose ccrr'?.

Unmet Need in Unresectable LA NSCLC

Although the intent of ccrr is curative, most patients
will relapse, with nearly 40% experiencing locoregional
recurrence, and approximately 50% or more developing
distant metastasis!*!®>. Moreover, median prs is short
at 8-12 months, and the 5-year os rates remain low at
15%-25%"8. Over time, those values have remained rela-
tively unchanged, as evidenced by the median prs of 11.4
monthsreported in the earlier-mentioned pPrRocLAIM study
and 11.8 months in RToG 0617415, Given the high risk of
metastasis and a short prs after ccrrt, one strategy aimed
atimproving outcomes is consolidation therapy, defined as
treatment administered after the end of a defined number
of chemotherapy cycles with or without rt, in a patient
whose tumour has been controlled!s. However, to date,
no phase 111 studies of consolidation with chemotherapy,
targeted therapy, or vaccines have demonstrated a PEs or
os benefit in patients with unresectable LA NscLc (Table1).

Consolidation Therapy in Unresectable LA NSCLC
Sixrandomized phase 11B/111 trials examined consolidation
therapy with chemotherapy, targeted therapies, or vaccines
after ccrr in advanced unresectable LA NscLc, all of which
did not improve patient outcomes (Table 1). Studies using
chemotherapy included the use of docetaxel monotherapy,
cisplatin—docetaxel, or cisplatin-vinorelbine!%2022,

The swoa S0023 study examined gefitinib after ccrr
and docetaxel consolidation, given until progression or
unacceptable toxicity, for up to 5 years'®. Despite a rea-
sonable safety profile, os was significantly lower in the
gefitinib arm. Furthermore, two studies examined the use
of vaccine therapies as consolidation in this setting: the
START trial of tecemotide (LBLP25) compared with placebo
and the stop trial of belagenpumatucel-L compared with

placebo, both of which failed to show statistical improve-
ments in 0s!'®2!, Finally, a pooled analysis of forty-two
studies comparing consolidation chemotherapy after
ccrt with best supportive care showed no difference in
median os (p = 0.4)%5,

Checkpoint Inhibitors in NSCLC

Despite the lack of new therapies in unresectable LA NscLc,
the years since about 2010 have brought vast gains in the
understanding of the molecular mechanisms associated
with tumour immunology—notably, the role of immune
synapse (“immune checkpoints”) in the suppression of
the antitumour immune response (“ T cell exhaustion”)?S,
Activation of T cells depends on engagement of the anti-
gen receptor with antigen-presenting cells, and the co-
stimulatory and co-inhibitory interactions of CD80/CD28
and PD-1/PD-L1 between cells. Evasion of the immune
system by tumour cells occurs through a variety of mech-
anisms, including overexpression of certain ligands such
as PD-L1%7. Discovery of those mechanisms hasled to the
development of several novel agents, including immune
checkpoint inhibitors (1c1s) that specifically target PD-1,
PD-L1, and the crLa-4 receptor, and agents that target
other areas of the immune system pathway.

The PD-1/PD-L1 inhibitors block the interactions be-
tween PD-L1 on tumour cells and PD-1 on immune cells,
thereby allowing the immune system to recognize and
attack tumour cells?®. The 1c1s have demonstrated efficacy
as a palliative treatment for advanced incurable NscLc.
Nivolumab, pembrolizumab, and atezolizumab are PD-1/
PD-L1 inhibitors that, compared with docetaxel, have all
improved os when given as monotherapy in metastatic
Nscrc after platinum-containing chemotherapy?9-3.. In
the case of pembrolizumab, a comparison with platinum-
based doublet therapyin treatment-naive patients showed
improved os for those whose tumours had high PD-L1
expression (defined as a tumour proportion score >50%)32.
Considering the broader prospective benefit of those effec-
tive inhibitor therapies, subsets of patients with metastatic
disease, albeit in small numbers, have been shown to
experience significant responses, resulting in prolonged
disease-free survival. Thus, PD-1/PD-L1 inhibitors would
be ideal therapies to move up into curative treatment reg-
imens for earlier-stage NscCLC.

Theuseoficisasconsolidation therapywithinacurative-
intent management plan for LA NscLc represents a prom-
ising strategy to improve outcomes after ccrT. In NscLc,
the antitumour immunogenic effects of radiation might
act as an adjuvant to checkpoint blockade. Theoretically,
the combination of rT and 1c1s could lead to enhanced
responses by increasing the exposure or altering the pre-
sentation of tumour-related antigens to immune system
cells. In a study of patients with advanced NscLc treated
with pembrolizumab, prs and os were longer in those who
had previously received rt than in those who had not33.
Also, compared with patients who received pembroli-
zumab alone, patients who were randomized to receive
stereotactic body radiation therapy for a single metasta-
sis before receiving pembrolizumab for advanced NscLc
experienced an improved response rate (41% vs. 19%) and
PFS (6.4 months vs. 1.8 months; HR: 0.55; p = 0.04)34,
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TABLE I
small-cell lung cancer

Randomized phase [IB/Ill studies examining maintenance or consolidation therapy after chemoradiation for unresectable stage Ill non-

Study Treatment groups Survival (months) Safety
Progression-free Overall
Hanna et al., 20087 Docetaxel (75 mg/m?) Nonsignificant 21.2 = Higher rates of pneumonitis (9.6% vs.
every 3 weeks for 3 cycles (p=0.960) vs. 1.4%, p<0.001) and infection (11.0% vs.
0%, p=0.003)
Vs. 23.2
observation (p=0.883)
Kelly et al., 20088 Gefitinib (250 mg daily) 8.3 23 = Toxicity-related deaths: 2% vs. 0%
BROL stz up to 5 years Vs. Vs.
Vs. 11.7 35
observation (p=0.17) (p=0.013)
Butts et al., 201419 Tecemotide (806 ng) 10.0 25.6 m  Grade 3/4 adverse events not greater with
(START) every 6 weeks until progression vs. vs. tecemotide:
vs 8.4 223 m  Dyspnea, 5% vs. 4%
P ia, 2% vs. 39
placebo (p=0.053) (p=0.123) = Pneumonia, 2% vs. 3%
= Serious immune-related adverse events
also did not differ
Ahn et al., 201520 Docetaxel-cisplatin 8.1 20.6 m  Higher rates of all-grade neutropenia
(35 mg/m? and 35 mg/m?) vs vs (14.4% vs. 5.8%), esophagitis (35.3% vs.
" | ) ’ 26.9%)
every 3 weeks for 3 cycles 91 218 m  Treatment-related mortality: 3.6% vs. 0%
VS. (p=0.36) (p=0.44)
best standard of care
Giaccone et al., 20152 Belagenpumatucel-L 4.3 20.3 s Grade 1/2 erythema: 35 vs. 7 events
(STOP) (2.5x107 cells per dose) vs. vs. (p<0.00T)
= Injection site reactions: 260 vs. 62 events
for 20 cycles 4.0 17.8 (p<0.001)
vs. (p=0.947) (p=0.594)
placebo
Flentke et al., 20162 Oral vinorelbine—cisplatin 6.4 20.8 m  Grade 3/4 adverse events:
(GILT) (60-80 mg/m?, days 1 and 8, vs. vs. = Neutropenia, 10%-12% vs. 0%
and 80 mg/m?, day 1) 5.5 18.5 » Leucopenia, 5.8%-21% vs. 0%
for 2 cycles (p=0.63) (p=0.87) u Fatigue, 3.5% vs. 0%
Va m  Nausea, 2.3% vs. 0%
best standard of care
Antonia et al., 20172324 Durvalumab (10 mg/kg) 17.2 NR n Pneumonitis: 34% vs. 29%
(PACIFIC) every 2 weeks for 1 year vs. vs. = Grade 3/4 pneumonitis: 4% vs. 4%
Vs. 5.6 28.7 = Grade 3/4 immune-related adverse events:
3.4% vs. 2.69
placebo (HR: 0.51; (HR: 0.68; fovs. 2.6%
p<0.001) p=0.0025)

HR = hazard ratio; NR = not reached.

Durvalumab for the Treatment of Unresectable

LA NSCLC

Durvalumab is a fully human monoclonal antibody di-
rected against PD-L1 that blocks binding to its receptors
(PD-1and CD80), eliciting enhanced T cell activity against
tumour cells?3. Recently, based on results of the paciric
study, and after priority review and breakthrough ther-
apy designations had been awarded, both the U.S. Food
and Drug Administration and Health Canada approved

durvalumab for patients with unresectable stage 111 LA
NscLc who have not progressed after ccrT3%36,

The pacrric trial was a randomized phase 111 double-
blind placebo-controlled multicentre trial that compared
durvalumab for 12 months with placebo in patients with
unresectable stage 111 NscLc who were without disease pro-
gression after ccrt with platinum-based chemotherapy?3.
Patients were enrolled within 6 weeks of completing ccrr.
Asapointofreference, the paciric trial began when the 7th
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edition of American Joint Committee on Cancer TNM stag-
ing system was in effect; however, patients within the 8th
edition’s stage 111 categories, including stage 111c, fit within
the pacrric trial’s disease specification criteria. That global
study enrolled 713 patients at 234 participating centres, 21
of which were Canadian.

Durvalumab was associated with a statistically sig-
nificant and clinically meaningful improvement in sur-
vival at 2 years, with an absolute difference of 10.7% in the
durvalumab arm (66.3%; 95% c1: 61.7% to 70.4%) compared
with the placebo arm (55.6%; 95% c1:48.9 to 61.8; p=0.005).
At a median follow-up of 25.2 months, the median os had
not been reached with durvalumab and was 28.7 months
with placebo (HR: 0.68; p = 0.0025)?*. The second primary
endpoint of prs assessed by blinded independent central
review was also significantly improved with durvalumab
(17.2 months vs. 5.6 months; HR: 0.51; p < 0.001). The os
and prs benefits were seen in all prespecified subgroups,
including histology, smoking history, stage, and level of
PD-L1 expression (defined as high vs. low or negative). An
exploratory post hoc analysis of os in patients with dif-
ferent levels of PD-L1 expression (on the basis of archived
tumour samples obtained before ccrr), found that, of the
63% of patients with evaluable PD-L1 measurements, pa-
tients with tumours that were PD-L1-negative might not
have benefited from durvalumab (uR: 1.36; 95% c1: 0.79 to
2.34). Secondary endpoints of overall response (30.0% vs.
17.8%, p < 0.001) and time to distant metastasis or death
(28.3 months vs. 16.2 months; HR: 0.53; p < 0.0001) were
significantly improved with durvalumab, with no detri-
ment to quality of life.

Limitations of the study included a lower-than-
expected median prs in the control arm (5.6 months com-
pared with historical controls of 8-12 months). However,
prior trials involving consolidation treatment after ccRT
included different patient populations, had varying induc-
tion or consolidation treatment designs, and used different
doses of chemotherapy and radiation. Values therefore
cannot effectively be directly compared. Furthermore, prs
was often collected from the time patients started their
CCRT; in contrast, the pacFic trial began its assessment of
patients at their first day of randomization to the treatment
arms after completion of ccrT. More importantly, survival
in the control arm was as expected or slightly better than
historical controls from recent studies (for example, the
median os of 25.6 months in the sTART study, which ran-
domized patients after ccrt)!®. A criticism of the study
design is that positron-emission tomographyimaging and
brain magnetic resonance imaging were not mandated,
and no information about rates of positron-emission to-
mography imaging or magnetic resonance imaging has
been provided. Thus, itis possible that patients with occult
brain metastases or distant metastases were inadvertently
included in the study.

A concern aboutinitiatingan anti-PD-1/PD-L1 mono-
clonal antibody shortly after a definitive dose of radiation
hasbeen delivered to the chestis the theoretical combined
risk of pneumonitis. That adverse event is a recognized
complication of both Rt (radiation pneumonitis) and 1c1s
(autoimmune-related pneumonitis). Despite the rate of
all-grade pneumonitis being higher with durvalumab

than with placebo (33.9% vs. 24.8%), rates of grades 3-5
pneumonitis were low in both arms, and no meaningful
difference was observed (4.4% vs. 4.3%)23. Overall, post-
CCRT treatment with durvalumab was well tolerated. The
safety profile was consistent with and within the expecta-
tions demonstrated in earlier studies with durvalumab and
trials of other anti-PD-1/PD-L1 monotherapies in NscLc.

Other 1cs are currently under investigation for patients
with unresectable LA NscLc. A single-arm phase 11 study of
pembrolizumab given as consolidation after ccrr enrolled
92 patients and demonstrated a prs of 17 months, similar
to that seen with durvalumab, with a rate of grades 3-5
pneumonitis of 6.5%38, providing further support for the
effectiveness and safety of anti-PD-1/PD-L1 antibodies
in improving outcomes for patients with unresectable
LA NSCLC.

Remaining Questions

The addition of durvalumab consolidation was associated
with a clinically meaningful delay in the development of
incurable or stage 1v NscLc—a state associated with a high
symptom burden and reduced quality of life. However,
the aim of any novel therapy approach for patients with
LA NSCLC is to improve cure rates. With early follow-up, it
is suggestive that durvalumab might in fact improve cure
rates in unresectable LA NscLc, with an improved 2-year os;
however, an improvement in 5-year os has generally been
accepted as the likelihood of cure.

As a contemporary benchmark to quantify newly
discovered improvements, the addition of postoperative
adjuvant chemotherapy for early-stage NscLc improved
cure rates by 5%, which led to its widely accepted use3°.
Interestingly, the os curves with durvalumab seem to be
widening with time, with an absolute improvement at 1 year
0f 7.8% and 10.7% at 2 years. Thus, durvalumab therapy will
quite possiblyreach the benchmark ofimprovement in sur-
vival set by prior practice-changing studies in early-stage
NscLc. However, with the cost of durvalumab for infusion
being CA$7.82 per milligram (10 mg/kg for a 70 kg patient,
thus costing CA$5,474), the survival threshold that would
be required for durvalumab to be cost-effective is uncer-
tain. Its use will certainly require an increase in resources
for cancer clinics whose patients with La NscLc will require
infusion visits every 2 weeks for 1 year. Also, the safety
and efficacy of durvalumab are unknown for populations
that were not included in the paciFic trial: patients with
multiple comorbidities or poor lung function, patients
with decreased performance status after ccrt, patients
who require recovery beyond 6 weeks after completion of
ccrT, and patients who received sequential chemoradiation
rather than ccrr. Finally, the post hoc analysis suggesting
alack of benefit with durvalumab in patients with PD-L1-
negative tumours warrants further investigation. Until
definitive data become available, a different approach for
those patients is likely unjustified, although a discussion
with members of that patient population about the uncer-
tainty could be appropriate.

Patients with stage 111 NSCLC constitute a heterogeneous
population. Decision-making for those patients often re-
quires the cumulative perspectives of surgeons, radiation
oncologists, and medical oncologists. No single definition
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of “unresectable” at this stage of NscLc is universally ac-
cepted; the patients determined to be unresectable can
vary between institutions for a number of reasons®4041,
Generally, resectability is determined case by case by an
experienced thoracic surgeon in a multidisciplinary team
environment. In LA disease, surgery after ccrT could be
an option for a select group of patients; it is also possi-
ble that resectability status could change after ccrT”*2.
Durvalumab has not been studied in such patients who
receive trimodality therapy, and it is therefore unknown
whether patients who undergo resection after ccrr should
also be offered durvalumab as a component of their cu-
rative treatment plan. It is similarly unknown whether
patients who carry a relatively high surgical risk or have
an uncertain resectability status would achieve greater
benefit by forgoing surgery and receiving durvalumab
after ccrr. Finally, further research to optimize the use of
ICIS in LA NSCLC, in terms of timing and length of therapy,
is required. One such study is the NicHOLAS trial, which
is evaluating the use of 1c1s given earlier in treatment by
giving nivolumab concurrent with chemotherapy and
radiation (see NCT02434081 at http://ClinicalTrials.gov/).

SUMMARY

Patients with unresectable stage 111 NscLc have a poor prog-
nosis despite curative-intent therapy with ccrrt. For more
than a decade, no improvements in patient outcomes or
management have been achieved in that setting, although
a small fraction of that patient population survives past 5
years. The 1cis appear to be a promising addition to treat-
ment forLaNscLc, with durvalumab consolidation after ccrT
representing a major therapeutic advance. Durvalumab
fills an unmet need for patients with unresectable and yet
potentially curable NscLc, for which effective therapies be-
yond concurrent platinum-based ccrt have been critically
lacking. If cost-effectivenessis favourable with durvalumab,
then the use of health care resources to support its use in
this patient population would be warranted.
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