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Lung cancer is the leading cause of cancer deaths in the
United States and worldwide (1). The majority of patients
with newly diagnosed non-small cell lung cancers (NSCLC)
have metastasis at presentation but a large group of patients
present with locally or regionally advanced disease. Stage
III NSCLC represents a broad range of patients ranging
from a microscopic focus of disease in a single mediastinal
lymph node to extensively involved contralateral lymph
nodes. Management of stage III NSCLC is accordingly
complex and subject to much debate. Concurrent
chemoradiation therapy has been the preferred treatment
of stage III NSCLC in an effort to treat both locoregional
and micrometastatic disease. Although the definition of
resectable stage III NSCLC is not uniformly applied,
some patients who have clearing of a single mediastinal
node with induction chemoradiation therapy may be later
consider for surgery. Earlier studies examined sequential
therapy (chemotherapy followed by radiotherapy) in order
to improve tolerance, but these sequential approaches failed
to improved patients’ outcomes (2). The superiority of
concurrent chemoradiotherapy has been demonstrated by
two large phase 3 clinical trials. In the Radiation Therapy
Oncology Group (RTOG) 9410 trial, 610 patients with
unresectable stage III disease were randomly assigned to
two cycles of cisplatin plus vinblastine with concurrent or
sequential radiotherapy (RT) (60 Gy in 30 fractions). Those
receiving concurrent chemoradiotherapy experienced
improvement in survival [17.0 vs. 14.6 months; hazard ratio
(HR) for death 0.81, 95% CI, 0.663-0.996] (3). Similarly,
in a Japanese study, 320 patients were treated with cisplatin,
mitomycin, and vindesine and randomly assigned to
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concurrent versus subsequent radiation. Concurrent therapy
was associated with improved response rate (84% vs. 66%)
and median survival (17 vs. 13 months) (4).

Platinum based regimens are the most commonly used
with concurrent radiotherapy. Cisplatin with etoposide and
weekly carboplatin with paclitaxel demonstrated comparable
overall survival (OS) in a phase 3 trial (5), and have been
used interchangeable in clinical practice. Table I summarizes
phase 3 trials in unresectable III NSCLC.

Unfortunately, the survival of patients with unresectable
stage III NSCLC remains poor at approximately 8 months
with only 15% of patients being alive at 5 years (9). The
PACIFIC trial is the latest (and only) advance in the
treatment of this subset of patients in the past decade (10).

Durvalumab (MEDI4736) is an IgGG1 monoclonal antibody
that binds to programmed cell death ligand 1 (PD-L1I,
aka B7-H1 and CD274) and blocks immunosuppressive
interactions with programmed cell death 1 (PD-1, aka
CD279) and CD8O0. Preclinical studies have demonstrated
that the antitumor activity of durvalumab was potentiated
with the cytotoxic chemotherapy oxaliplatin, suggesting a
potential benefit from the combination of chemotherapy
and PD-L1 inhibition (11).

Durvalumab was tested in a large phase 1/2 trial that
studied its safety and clinical activity in patients with
solid tumors including over 300 patients with NSCLC.
Durvalumab (10 mg/kg) was administered intravenously
every 2 weeks for up to 12 months or until disease
progression. Overall durvalumab was well tolerated and
10% of patients experienced grade 3 or higher drug-related
adverse events (AEs) most commonly including fatigue,
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Table 1 Selected phase 3 trials in stage III unresectable NSCLC
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Trial Acc.rual Treatment Number of Primary outcomes (s)

period patients

Furuse et al. (4) 1992-1994  Cisplatin, vindesine and mitomycin with 320 0OS: 17 (concurrent RT) vs. 13 months
concurrent or sequential RT (56 Gy/28 (sequential RT). RR: 35% vs. 27%
fractions)

RTOG trial 9410, 1994-1998  Cisplatin plus vinblastine with concurrent 610 0S: 17 (concurrent RT) vs. 14.6 months

Curran et al. (3) or sequential RT (60 Gy/30 fractions) (sequential RT) HR =0.81, 95% ClI,

0.663-0.996.

EORTC 0897220 1999-2003  Daily cisplatin with concurrent radiation 158 0OS: 16.5 (concurrent/daily cisplatin) vs.

Belderbos et al. (6) vs. 2 cycles of gemcitabine and cisplatin 16.2 months (sequential/gemcitabine +
prior to RT (66 Gy) cisplatin)

ORR: 60.8% vs. 69.7%

Liang et al. (5) 2007-2011  Etoposide and cisplatin vs. paclitaxel 200 0S: 23.3 (etoposide/cisplatin arm) vs.
and carboplatin with concurrent thoracic 20.7 months (paclitaxel/carboplatin arm),
radiotherapy P=0.09, HR =0.76, 95% ClI, 0.55-1.05

RTOG trial 0617, 2007-2011  Carboplatin plus paclitaxel with or without 544 High dose RT was associated with

Bradley et al. (7) cetuximab, and randomized to standard shorter OS, 20 vs. 29 months, HR =1.38,
RT dose (60 Gy/30 fractions) or high-dose 95% ClI, 1.09-1.76.

RT (74 Gy/37 fractions) The addition of cetuximab did not
significantly improve OS (25 vs.
24 months; HR =1.07, 95% Cl, 0.84-1.35)

PROCLAIM, 2008-2012  Pemetrexed and cisplatin vs. etoposide Non- 0S: 26.8 (pemetrexed arm) vs.

Senan et al. (8) and cisplatin plus concurrent TRT (60 to squamous 25.0 months (etoposide arm) P=0.831,
66 Gy) and consolidation therapy NSCLC HR =0.98, 95% CI, 0.79-1.20.

598

ORR: 35.9% vs. 33.0%

RT, radiotherapy; Gy, Gray; OS, overall survival; HR, hazard ratio; RR, response rate; RTOG, Radiation Therapy Oncology Group; NSCLC,
non-small cell lung cancer; ORR, overall response rate; TRT, thoracic radiotherapy.

hyponatremia, and colitis with 5% of patients discontinuing
the drug due to adverse events, showing a similar AEs
profile to other immune checkpoint inhibitors. Responses
to treatment were more commonly seen in patients whose
tumors had high levels of PD-L1 expression [25% overall
response rate (ORR)] compared to those with low levels
or absent expression (6% ORR). The OS for patients with
PD-L1 expressing tumors was also impressive with mOS
of 17.8 months in the second-line and 13 months in the
third-line (12).

Durvalumab has also been studied in a phase 1/2 trial in
patients with advanced urothelial bladder cancer; the ORR was
31% with higher response in the PD-L1 positive subgroup
(46.4%). Durvalumab also demonstrated a manageable safety
profile (13). These findings lead to the United States Food and
Drug Administration (FDA) approval of durvalumab in locally
advanced or metastatic urothelial carcinoma after progression
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on platinum-based chemotherapy.

Preclinical data suggest that chemoradiation may up-
regulate the PD-L1 expression in tumor cells, which
may correlate with durvalumab activity. The abscopal
effect has generated a great deal of interest in combining
immunotherapy and radiation. The abscopal effect refers
to the response of a non-radiated lesion after radiation of
another lesion. This effect has been seen in patients with
melanoma treated with immunotherapy and radiation (14).
The immune system is thought to mediate the abscopal
effect specifically through PD-1 as some have demonstrated
in murine models (15). There are many mechanisms of
tumor immune escape that radiotherapy has the potential
to overcome through the release of immunogenic private
antigens, enhanced tumor expression of MHC-I, release
of the TLR4 agonist HMGB-1, the generation of tumor
specific cytotoxic T cells and increasing the expression
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of PD-L1 on tumor cells (15-17). In preclinical models
the combination of radiotherapy and PD-1 blockade was
described to be tumor-antigen specific, not dependent on
specific tumor biology (which can partially explain some of
the findings from the PACIFIC trial) and not limited to the
host genetic backgrounds (15,17).

In the case of chemotherapy followed by immunotherapy,
Zhang et al. demonstrated that paclitaxel, etoposide and
S5-fluorouracil were able to induced PD-L1 surface expression
in human breast cancer cells, which then promoted
PD-L1-mediated T cell apoptosis, suggesting a potential
link between chemotherapy and immunoresistance (18).
Others have similarly demonstrated that various
chemotherapies may upregulate PD-L1 expression by
tumor cells (19). Up-regulation of tumor-associated PD-L1
by cytokines secondary to the effects of chemotherapy in the
tumor microenvironment could also potentially contribute
to this process and diminish anti-tumor immunity (18).

Durvalumab was studied in the PACIFIC trial, a
multicenter, international, phase 3 study in patients with
unresectable stage III NSCLC. Following completion of
chemoradiation therapy, patients were randomly assigned
within 1 to 42 days in a 2:1 ratio to receive consolidation
therapy with durvalumab at a dose of 10 mg/kg or matching
placebo every 2 weeks for up to 12 months. Eligible
patients had received two or more cycles of platinum-based
chemotherapy and concurrent definitive radiation (54 to
66 Gy). Patients with disease progression while receiving
chemoradiation were excluded. The exclusion and inclusion
criterion were standard for most immunotherapy trials.

Over 700 patients with unresectable stage III
NSCLC were randomized to durvalumab or placebo.
At a planned interim analysis, durvalumab compared to
placebo improved median progression-free survival (PFS)
(16.8 versus 5.6 months; HR for disease progression
or death 0.52, 95% CI, 0.42-0.65), response rate [28%
vs. 16%; relative risk (RR) 1.78, 95% CI, 1.27-2.51],
and median time to death or distant metastasis (23.2 vs.
14.6 months; HR =0.52, 95% CI, 0.39-0.69). The benefit
in PFS with durvalumab was observed irrespective of
PD-L1 expression before chemoradiotherapy and was
evident in both smokers and nonsmokers. Overall survival
results were not mature at the time of publication. Grade
3 or 4 AEs were similar with the durvalumab (29.9%) and
placebo group (26.1%). Additionally, patients that received
radiation less than 14 days from randomization appeared to
benefit more from durvalumab. No significant differences
were observed across chemotherapy regimens (10).
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Some have suggested that the placebo arm in the PACIFIC
trial did poorly compared to previous studies with a median
PFS of 5.6 months, whereas the median PFS for the
control group in the RTOG 0617 trial was 11.8 months (7),
and the median PFS was 8 months in the control group in
the Japanese trial comparing concurrent versus sequential
chemoradiation (4). Similarly in the Stimulating Targeted
Antigenic Response to NSCLC (START) trial, in which
randomization occurred after chemoradiotherapy, the PFS
among patients in the control group was 8.4 months (20). Since
the PFS was calculated from initation of chemoradiotherapy
in some of these other studies, but was calculated at the time
of randomization in the PACIFIC trial, the performance of the
control arm in PACIFIC was actually in line with prior reports.

Given the maturity of the PACIFIC trial with the
published data to date, many questions remain including:
will an OS benefit be observed? Could patients be re-
challenged with a different immune-checkpoint inhibitor at
the time of relapse? Can platinum-based regimens be used
for the next line of therapy?

Patients with stage III NSCLC represent a very
heterogeneous group, from a variety of histologic subtypes
to differences in the extent of nodal involvement. The
benefits of consolidative therapy with durvalumab can be
applied to a specific group of patients with unresectable
stage III NSCLC: those with good performance status (i.e.,
fit to receive definite chemoradiation), mean radiation dose
to the lung less than 20 Gy (due to increased pneumonitis
risk) and no disease progression while receiving concurrent
chemoradiation. Despite being an international study,
the trial failed to recruit minority patients. Only 14 (2%)
black patients were recruited and data regarding the
recruitment of Hispanic patients is lacking, putting into
question the generalizability of these findings to all patients
with unresectable stage III NSCLC. On the other hand,
the benefits of durvalumab as consolidation therapy were
observed in patients with squamous and non-squamous
histology as well as smokers and non-smokers, irrespective
of PD-L1 tumor expression. These findings support that
consolidation therapy with durvalumab is broadly applicable
to otherwise unselected patients with stage III NSCLC.
The benefit of consolidative immunotherapy following
chemoradiation regardless of baseline PD-L1 expression
may be partially explained by the heterogeneity of PD-L1
expression in NSCLC (21,22) and the immunoregulation
induced by chemoradiation, which could “level-up” all
patients to the benefits of immunotherapy (17,18,23).

Based on the results of the interim analysis, the PACIFIC
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trial met its primary end-point, with a significant improvement
in PFS (approximately 12 months) in the durvalumab arm
compared to placebo, with benefit seen across all groups. The
authors reported a benefit in the median time to death or distant
metastasis, 23.2 months with durvalumab versus 14.6 months in
the placebo group, with lower incidence of new brain metastasis
with durvalumab (5.5% wvs. 11%). Given that overall survival is
the standard when it comes to evaluating outcomes in clinical
trials these findings suggest that an improvement in OS will be
observed with ongoing follow-up. In our perspective, the OS
survival data are imperative to generate definite conclusions
regarding durvalumab in unresectable stage III NSCLC, but
we are very encouraged that durvalumab will become the new
standard of care in this setting.

Patients with cancer are three times more likely to file
for bankruptcy compare to patients with other chronic
conditions (24), forcing patients to make life and death
decisions based on their financial status. In the PACIFIC
trial patients were placed on durvalumab for 12 months
or until disease progression. With an acquisition cost of
durvalumab around $15,000/month (25), this new regimen
would potentially bring significant financial toxicity to
patients once it is FDA approved or if it is currently being
used off-label. Similarly, quality of life while on treatment
plays a significant role in selecting therapies. The study team
plans to compare patient-reported health-related quality
of life between the placebo arm (which had an identical
administration schedule) and the durvalumab arm (10).
Results should be evaluated carefully, as the 12-month
commitment is onerous.

Based on the results from the PACIFIC trial, durvalumab
was granted priority review by the FDA for the treatment of
patients with unresectable stage III NSCLC. Regarding the
future of durvalumab, promising activity has been observed
in combination with other immune checkpoint inhibitors,
and platinum-based chemotherapy. At the time this editorial
was written, over 100 clinical trials are reported as active
and recruiting in clinicaltrials.gov studying durvalumab as
monotherapy or in combination regimens.

In summary, the PACIFIC trial showed improved PFS
with durvalumab as consolidation therapy in patients
with unresectable stage III NSCLC after two cycles of
chemotherapy and concurrent radiation when compared to
placebo. While the OS data are not yet mature, a decreased
frequency of distant metastasis (particularly brain metastasis)
with durvalumab was also observed. Based on pre-clinical
data, chemoradiation may play a role in the upregulation of
PD-L1 expression which may correlate with durvalumab
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activity. Further clinical trials studying combination therapies,
duration of treatment and timing of chemoradiation with or
without surgery will help refine the role of durvalumab in
the treatment of stage III unresectable NSCLC. Regardless,
durvalumab consolidation therapy represents the most
significant advance in the treatment of unresectable stage III
NSCLC and may receive approval in the near future.
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