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Abstract: Immune checkpoint inhibitors (ICIs) have transformed the therapeutic strategy
and prognosis of advanced non-small cell lung cancer (NSCLC) patients. Nowadays, ICIs as
monotherapy or in combination with chemotherapy are the standard of care treatment in
advanced NSCLC, and in stage III, durvalumab (a programmed death ligand 1 inhibitor) is
the unique drug approved as consolidation treatment after chemo-radiotherapy. This article
reviews the pharmacological properties, clinical activity and safety of durvalumab as mono-
therapy or in combination with chemotherapy or other ICIs in the therapeutic strategy of
NSCLC patients.
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Introduction

In recent years, two major improvements in the treatment of patients with advanced
non-small cell lung cancer (NSCLC) have taken place. The first is genomic profil-
ing with the identification of oncogenic addicted tumors allowing for personalised
treatment, mainly in adenocarcinomas. The second is the introduction of immune
checkpoint inhibitors (ICI). These treatments have dramatically changed the treat-
ment paradigm and prognosis of patients with NSCLC. Several ICIs have been
tested in NSCLC, such as inhibitors of cytotoxic T lymphocyte-associated antigen 4
(CTLA-4) like tremelimumab and ipilimumab, as well as programmed cell death
protein (ligand) 1 (PD-[L])1) inhibitors such as nivolumab, pembrolizumab (both
PD-1 inhibitors) and atezolizumab, durvalumab and avelumab (PD-L1 inhibitors).
This review provides an overview of the preclinical and clinical efficacy of durva-
lumab in the treatment of NSCLC.

Overview of Treatment Strategies with ICl in

advanced Setting

In the first-line setting, ICIs have become standard of care (SoC) either as mono-
therapy (pembrolizumab for tumours with high programmed cell death ligand-1
(PD-L1) expression (=50%) in Europe or with PD-L1 >1% in the United States of
America)," regardless of histologic subtype, or in combination with chemotherapy
regardless of PD-L1 expression in non-squamous (pembrolizumab/atezolizumab
or atezolizumab-carboplatin-paclitaxel-

plus platinum-doublet chemotherapy,

bevacizumab)® 7 and squamous histology (pembrolizumab plus paclitaxel and
carboplatin).® The introduction of ICIs in the first-line treatment of metastatic

NSCLC has marked a step forward in the therapeutic strategy of this patient
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population, improving both the outcome and quality of life
with o1

Although the upfront combination of nivolumab plus ipi-

compared platinum-based  chemotherapy.
limumab has reported survival benefit compared with stan-
in PD-L1 >1%

tumours,'? it is not yet approved by health authorities

dard platinum-based chemotherapy
and EMA application for this combination was withdrawn.

In platinum-refractory advanced NSCLC patients not
treated with ICI in the first-line setting, three anti-PD(L)1
drugs are SoC in second-line. These are pembrolizumab in
PD-LI positive tumours and nivolumab and atezolizumab
regardless of PD-L1 expression based on the survival
benefit compared with standard docetaxel.'*'®

Compared with historical data, the introduction of ICIs
in the therapeutic strategy of advanced NSCLC patients
markedly improved the 5-year overall survival (OS).
Based on the phase 1b KEYNOTE 001 trial, monotherapy
pembrolizumab resulted in a 5-year OS of 29.6% and
15.7% in treatment-naive patients with a PD-L1 of >50%
and 1-49%, respectively. For pretreated patients, 5-year
OS was 25.0% and 12.6%, respectively. On the contrary,
for those with a PD-L1 of <1%, survival was only 3.5%
and resembles the survival in the pre-ICI era.'” For nivo-
lumab, 5-year OS was 16% reaching 43% in the small
subgroup of PD-L1 >50%.'® This long-term survival ben-
efit with ICI has been confirmed in Phase III clinical trials
in pre-treated NSCLC patients either with pembrolizumab
(KEYNOTE 010, 3-year OS of 23% in PD-L1 >1%) or
nivolumab (pooled 5-year OS from CheckMate 017 and
057 trials of 13.4%)."” For the combination of chemother-
apy plus ICI, 5-year OS data are not available. The longest
follow-up comes from the KEYNOTE 189 trial (platinum-
which
a median follow-up of 23.1 months, 2-year OS of 51.9%,
44.3% and 38.5% for PD-L1 >50%, PD-L1 1-49% and
PD-L1 <1%, respectively.?

pemetrexed-pembrolizumab), reported  after

How Does Durvalumab Fit in the
Treatment Regimen of NSCLC?

Durvalumab

Programmed cell death ligand 1 (PD-L1) binds to two
regulatory receptors on T cells: PD-1 and CD80 (B7.1).
Binding of PD-L1 to PD-1 inhibits T-cell proliferation and
binding of PD-L1 to CD80 blocks T-cell activation, hin-
dering antitumor responses. Durvalumab (Imfinzi,
MEDI4736) is a selective, high-affinity human immuno-

globulin G1 (IgG1) monoclonal antibody that inhibits PD-

L1 binding to programmed death 1 (concentration that
inhibits 50%[IC50]: 0.1 nM) and CD80 (IC50: 0.04 nM).
It is highly selective for PD-L1 and does not bind to PD-
L2%' IgGl isotype antibodies may trigger cytotoxic
effects, such as cell-mediated cytotoxicity via antibodies
or complement. An engineered triple mutation of IgGl
heavy chain in the FC region antibody domain is designed
to avert the activity related to antibody-dependent cell-
mediated  cytotoxicity and  complement-dependent
cytotoxicity.”? The pharmacokinetics (PK) of durvalumab
was studied at doses ranging from 0.1 to 20 mg/kg admi-
nistered every 2, 3, or 4 weeks. The PK exposure of
durvalumab increases more than dose proportionally at
doses of <3 mg/kg and dose proportionally at doses of
>3 mg/kg, with the steady state achieved at around 16
weeks. Durvalumab clearance decreases over time, with
a terminal half-life of approximately 17 days.** According
to PK data, it does not seem necessary to adjust dose for
durvalumab, as PK is not clinically affected by age (19-96
years), body weight (34-149 kg), sex, albumin levels,
tumor type, race, mild and moderate renal impairment
(creatinine clearance 60-89 and 30-59 mL/min), and
mild hepatic impairment (bilirubin < upper limit of normal
[ULN] and aspartate aminotransferase (AST) > ULN or
bilirubin >1.0-1.5 x the ULN and any AST). However, it
is unknown whether severe renal impairment or moderate
or severe hepatic impairment influences the PK of

durvalumab.?

Durvalumab in Previously Treated

Patients

The phase I/II 1108 study evaluated the safety and clinical
activity of durvalumab in several tumor types. In the dose-
escalation phase, the dose of 10 mg/kg was chosen to
ensure a mean trough concentration of 50 mcg/mL and
no dose-limiting toxicities were observed at that dose. In
the expansion phase, 304 stage IIIB-IV NSCLC patients
were included testing durvalumab at 10 mg/kg every 2
weeks (Q2W) for 12 months or until progressive disease
(PD). Initially, patients were enrolled regardless of tumor
PD-L1 expression, but a protocol amendment required that
all remaining non-squamous patients had positive PD-L1
expression (>25% by Ventana SP263 assay). Of note,
21.1% of patients were treatment-naive and received dur-
valumab in the first-line setting, and 165 had PD-L1
expression >25%. The RRs were 26% and 12.7% in first-
line and previously treated patients, respectively, without
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differences according to histological subtype (14.0% in
squamous and 16.7% in non-squamous). Median progres-
sion-free survival (PFS) and OS were 1.7 months and 12.4
months, respectively. According to PD-L1 expression, the
RR (21.8% versus 6.4%), PFS (2.6 versus 1.4 months) and
OS (16.4 versus 7.6 months) appeared to be enhanced in
patients with greater PD-L1 expression (>25% versus
<25%, respectively). In PD-L1 >25% and treatment-
naive patients durvalumab reported a RR, PFS and OS of
26.8%, 5.4 months and 21.9 months,
Treatment-related adverse events (TRAE’s) occurred in
57.2%, being grade >3 in 10.2% of patients, and led to
discontinuation in 5.6% of patients enrolled. No differ-

respectively.

ences in any AE or grade >3 AEs were reported according
to PD-L1 expression.”® Clinical activity of durvalumab in
first- and second-line is consistent with data reported with
other anti-PD(L)1 inhibitors.

The Phase II ATLANTIC trial is a single-arm, three-
cohort study that evaluated durvalumab (10 mg/kg Q2W)
as third-line or beyond in stage IIIB-IV NSCLC patients.
Cohort 1 included EGFR/ALK-positive tumors (N=111),
cohort 2 EGFR/ALK wild type (N=265), and cohort 3
EGFR/ALK wild-type tumors with PD-L1 expression
>90% (N=68). The primary endpoint was the RR in
patients with increased tumour expression of PD-L1
(defined as >25% of tumour cells in cohorts 1 and 2, and
>90% of tumour cells in cohort 3), being 12.2%, 16.4%
and 30.9%, respectively. In cohort 1 and 2, the RR was
higher in tumors with PD-L1>25% than in tumors with
PD-L1<25%. Median PFS was 1.9 months, regardless of
PD-L1 expression (>25% or <25%), 3.3 months (vs 1.9
months in tumors with PD-L1 <25%) and 2.4 months. The
I-year OS was 40% (vs 54.8% in tumors with PD-L1
<25%), 34.5% (vs 47.7% in tumors with PD-L1 <25%)
and 50.8%, respectively. Grade 3 or 4 TRAEs occurred in
40 (9%) of 444 patients overall and serious TRAEs
occurred in 27 (6%) overall, with the most common pneu-
monitis, fatigue and infusion-related reactions with an
incidence of 1% each, and 2% discontinued durvalumab
due to TRAEs.**

Finally, in previously treated (>2 prior systemic treat-
ments) advanced NSCLC patients, the phase III ARCTIC
trial (NCT02352948)* evaluated durvalumab (10 mg/kg
Q2W up to 12 months) versus SoC (erlotinib 150 mg,
gemcitabine 1000 mg/m?* IV day 1, 8, and 15 of a 28-
day cycle; or vinorelbine 30 mg/m? iv, day 1, 8, 15, and 22
of a 28-day cycle) in 126 patients with PD-L1 >25% (sub-

study A). The combination of durvalumab plus

tremelimumab (durvalumab 20 mg/kg IV + tremelimumab
1 mg/kg IV Q4W for up to 12 weeks then durvalumab 10
mg/kg IV Q2W for 34 weeks) or either agent as mono-
therapy versus SoC in 469 patients with PD-L1 expression
<25% was evaluated in sub-study B. In sub-study A, the
median OS was 11.7 and 6.8 months for durvalumab and
SoC arm, respectively (HR 0.63 [0.42, 0.93]), with 1-year
OS rates of 49.3% and 31.3%, respectively. Median PFS
was 3.8 and 2.2 months (HR 0.71 [0.49, 1.04]). Although
durvalumab reduced the risk of death compared with
chemotherapy, the study was underpowered to detect sta-
tistical significance. In sub-study B, the median OS was
11.5 versus 8.7 months with durvalumab plus tremelimu-
mab versus SoC (HR 0.80 [95% CI 0.61, 1.05]; p=
0.109), with 1-year OS of 49.5% and 38.8%, respectively.
Median PFS was 3.5 months in both groups (HR 0.77
[0.59, 1.01]; p=0.056).> Durvalumab plus tremelimu-
mab did not meet the primary endpoints of statistically
significant and clinically meaningful improvements in
PFS and OS compared with SoC.

Finally, durvalumab has also been assessed in pre-
viously treated squamous advanced NSCLC patients in
the phase II umbrella S1400A LUNG-Map Trial
(NCT02766335). In this cohort, 68 patients received dur-
valumab and 30 docetaxel, 25% had PD-L1 >25%. RR
was 16.2% (14.3% in PD-L1 >25% and 6.9% in PD-L1
<25%) versus 6.7% with docetaxel. Although there were
no differences in the median PFS between durvalumab
and docetaxel (2.8 and 2.9 months, respectively), PFS
rate at 6 months was higher for durvalumab than doce-
taxel (25% and 13.3%, respectively). Median OS was
11.7 and 7.6 months, respectively, and grade >3 TRAEs
were reported in 34% of patients.”® These data confirm
that ICI is the standard treatment as second-line advanced
NSCLC patients not previously treated with ICI and who
progress on platinum-based-chemotherapy. However,
currently most patients receive ICI either as monotherapy
or in combination with chemotherapy in the first-line
setting, as it is the standard of care treatment.”’
Therefore, the role of durvalumab in third line or beyond
is very limited and not approved by health authorities. Of
note, the knowledge of mechanisms of primary or
acquired resistance on ICI is a challenge, and the role
of ICI beyond progression, along with personalised treat-
ment based on the mechanism of resistance is another
challenge, being explored in the ongoing HUDSON trial
(NCT03334617).

OncoTargets and Therapy 2020:13

submit your manuscript

6887

Dove


http://www.dovepress.com
http://www.dovepress.com

Gullapalli et al

Dove

Durvalumab Monotherapy or in

Combination in First-Line Setting
PD-L1 expression is a predictive biomarker for ICI effi-
cacy, and this benefit increases with higher PD-L1
expression.”® Data from the randomized phase T clinical
trials such as KEYNOTE 024, KEYNOTE 042 and
IMpower 110,%%°3% have reported survival benefit with
anti-PD(L)-1 drugs compared with platinum-based che-
motherapy in PD-L1 positive tumors;” achieving the max-
imum benefit among those tumors with higher PD-L1
expression.”>°

The phase III PEARL trial (NCT03003962) assesses the
outcome (PFS and OS) of first-line durvalumab (20 mg/kg i.
v. Q4W) compared with platinum-based chemotherapy in
stage IV, EGFR/ALK wild-type NSCLC patients with high
PD-L1 expression (=25% tumour cells with membrane
[SP263]
Likewise, in advanced NSCLC patients, the efficacy of

staining using the Ventana PD-L1 Assay).
durvalumab in first-line setting or as a maintenance treat-
ment after platinum-based chemotherapy has been explored
in two phase II trials, the National Lung Matrix Trial
(NCT02664935) and in the SAPHIR2-lung trial
(IFCT1301), respectively, but the results have not been
presented already.

SoC in
advanced NSCLC patients whose tumors harbour a PD-L1
expression <50%.>>* Recently, the phase III CheckMate
227 trial reported a significantly longer OS with the combi-

In first-line setting, ICI-chemotherapy is

nation of nivolumab plus ipilimumab in the first-line setting
compared with platinum-based chemotherapy in PD-LI
>1% NSCLC patients (17.1 months vs 14.9 months,
p=0.007). However, this benefit occurred regardless of PD-
L1 or tumor mutational burden (TMB) cut-off.'?

The combination of durvalumab either with tremelimu-
mab and/or chemotherapy has been assessed in two Phase
I clinical trials.>'~** The first phase I clinical trial enrolled
102 immunotherapy-naive metastatic NSCLC patients,
reporting that the combination of durvalumab 20 mg/kg
Q4W plus tremelimumab 1 mg/kg had a manageable toler-
ability profile, and anti-tumour activity irrespective of PD-
L1 status, being selected as the dose for Phase 3 studies.”’
The second phase I clinical trial aimed to establish
a recommended phase IT dose for durvalumab with or with-
out tremelimumab in combination with standard platinum-
doublet chemotherapy. Out of 136 patients enrolled, 73
were NSCLC patients and the objective RR was 51% with
a median PFS and OS of 6.5 months and 19.8 months,

respectively. Anti-tumour activity was observed across PD-
L1 subtypes. The trial concluded that durvalumab at 1500
mg Q3W and tremelimumab 75 mg Q3W can be safely
combined with platinum-doublet chemotherapy.®> At pre-
sent, there are three ongoing phase III clinical trials
(MYSTIC, NEPTUNE and POSEIDON), which assess the
efficacy of the combination of durvalumab plus tremelimu-
mab in advanced NSCLC patients.

The randomized phase III MYSTIC trial assessed the
efficacy of durvalumab (20 mg/kq Q4W) as monotherapy
or in combination with tremelimumab (1 mg/kg Q4W up
to 4 doses) compared with platinum-based chemotherapy
in 1118 treatment-naive stage IV NSCLC patients. Primary
endpoints were assessed in patients with PD-L1 expression
>25% (by SP263 THC, N=488). The combination of dur-
valumab plus tremelimumab did not meet the primary
endpoint of improving PFS compared with platinum-
based chemotherapy in patients with PD-L1 >25% (PFS:
3.9 vs 54 months, HR 1.05; 99.5% CI, 0.722, 1.534;
p=0.705). Moreover, the results of two additional primary
endpoints of OS benefit for durvalumab monotherapy
(16.3 vs 12.9 months, HR 0.76, 97.54% CI 0.564-1.019;
nominal p=0.036) and OS benefit for durvalumab plus
tremelimumab (OS: 11.9 vs 12.9 months HR 0.85,
98.77% CI 0.611-1.173; nominal p=0.202) compared
with platinum-based chemotherapy were not statistically
significant.>*> Among patients who received subsequent
treatment, ICI was administered to 10/73 (13.7%) patients
in the durvalumab arm and 64/95 (67.4%) patients in the
chemotherapy arm; most commonly nivolumab. An
exploratory analysis reported that after adjusting for sub-
sequent ICI treatment, durvalumab significantly improved
OS compared to chemotherapy (HR, 0.66, 97.54% CI:
0.49-0.90; p = 0.002). However, although subsequent
immunotherapy may have confounded the primary OS
outcome, the control arm in the MYSTIC trial reflects
the clinical daily approach, and data from an exploratory
analysis may not endorse durvalumab monotherapy in the
first line.**

Blood TMB (bTMB) has been reported as a predictive
biomarker for survival benefit with anti-PD(L)1 agents as

3336 or in combination with chemotherapy.®® In

monotherapy
the MYSTIC trial, a preplanned exploratory analysis exam-
ined survival according to bTMB, which could be deter-
mined in 72.4% of patients (N=809). For patients with
a high bTMB (=16 Mut/Mb, 39% of all patients in whom
bTMB was assessed), the median OS were 16.5, 11.0 and
10.5 months, for

durvalumab plus tremelimumab,
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durvalumab monotherapy and platinum-based chemother-
apy, respectively. The corresponding 2-year OS rates were
39%, 30% and 18%, respectively. The HR for OS for the
combination compared with chemotherapy favoured the
combination (HR 0.62; 95% CI: 0.45-0.86), but durvalumab
monotherapy did not improve the OS compared with che-
motherapy (HR 0.80; 95% CI: 0.59-1.07).%* Similarly, with
a cut-off point of bTMB >20 Mut/Mb, survival improvement
was achieved with the combination of durvalumab plus tre-
melimumab compared with chemotherapy (21.9 months vs
10.0 months; HR 0.49, 95% CI: 0.32, 0.74), but not with
durvalumab compared with chemotherapy (12.6 months vs
10.0 months, HR 0.72, 95% CI: 0.50, 1.05).>”

Specific gene mutations have been associated with resis-
tance (S7KI/ and KEAPI) or sensitisation (ARIDIA) to
anti-PD-(L)1 monotherapy. The assessment of these muta-
tions in ctDNA were analysed in the MYSTIC trial. Among
the mutation evaluable population (N=943), the incidence
of mutations in STK1I, KEAPI, and ARIDIA were 16%,
18% and 12%, respectively, and S7TK// and KEAPI were
more prevalent in patients with non-squamous than squa-
mous carcinoma. Shorter OS across all treatment arms were
reported in patients with mutation in STK// or KEAPI
compared with STKI! or KEAPI wild-type, whereas
patients with ARIDIA mutation had a longer median OS
than patients with ARID1A wild-type in the ICI combo arm,
but not in the durvalumab arm compared with
chemotherapy.®® These data support STKI/ and KEAPI as
prognostic and ARIDIA as predictive, but they are explora-
tory and require further validation.

The phase III NEPTUNE trial (NCT02542293) deter-
mined the efficacy of the combination of durvalumab plus
tremelimumab versus platinum-based chemotherapy in
first-line setting of stage IV NSCLC patients. On 6th
June 2019, the primary endpoint of this study changed
from all patients to OS in patients with bTMB>20 Mut/
Mb, and a press release on 21st August 2019 reported that
the combination ICI arm did not meet the primary OS
endpoint compared with chemotherapy.>® Therefore, the
predictive biomarker role of TMB for the combination of
durvalumab and tremelimumab remains a challenge in the
absence of prospective validation for survival benefit.

Finally, the ongoing phase III POSEIDON  trial
(NCTO03164616) evaluates durvalumab plus chemotherapy
with or without tremelimumab or chemotherapy alone in
the first-line setting in advanced NSCLC. Patients are not
selected according to PD-L1 expression or high TMB. The
co-primary endpoints are PFS according to independent

review and OS. The estimated primary data completion is
April 2021.

Durvalumab with Targeted Therapies

Although oncogenic addicted tumors may express PD-L1,
in some cases even high, the benefit of ICI as monotherapy
in these patients is scarce and available data support
this 40-43

Moreover, PD-L1 is often constitutively expressed in

upfront targeted therapies in population.
these patients and patients often have an immune-
suppressed tumor micro-environment.** The ATLANTIC
trial evaluated durvalumab as third line or beyond in the
EGFR/ALK population, and reported a RR ranging from
12.2% to 30.9%, PFS from 1.9 to 2.4 months, and 1-year
OS from 40% to 51%, based on the cut-off PD-L1 expres-
sion > 25% or > 90%, but no responses were reported in
the ALK-positive population.*

In the phase I TATTON trial,> EGFR-mutant advanced
NSCLC patients with disease progression on a prior EGFR-
tyrosine kinase inhibitor (TKI) were enrolled and allocated to
dose-escalating cohorts combining osimertinib 80 mg orally
once a day with selumetinib (25-75 mg oral twice a day;
continuous or intermittent), savolitinib (600-800 mg oral
once a day), or durvalumab (3-10 mg/kg intravenous
Q2W). Among 23 patients enrolled in the durvalumab
cohort, the RR was 44% with a median duration of response
of 20.4 months. However, the combination of osimertinib
with durvalumab was not feasible due to increased reporting
of interstitial lung disease (ILD of grade >3 of 10% and 7.7%
at the dose of 3 and 10 mg/kg, respectively).* The phase III
open label CAURAL trial (NCT02454933)* investigated
safety and efficacy of osimertinib 80 mg qd plus durvalumab
10 mg/kg Q2W. While patient numbers were limited due to
early recruitment termination as a result of the increased ILD
incidence reported in TATTON, there was no clear benefit of
combining osimertinib with durvalumab. One grade 2 ILD
event was reported in the 12 patients who received the
combination. The reason for the difference in reported ILD
frequencies in the osimertinib plus durvalumab arm from the
CAURAL and TATTON studies remains unclear. We can
conclude that although preliminary phase I results suggest
durvalumab plus gefitinib to be tolerable (NCT02088112),*
the benefit/risk ratio does not support the addition of anti-PD
(D)1 to TKI in daily clinical practice.

Durvalumab in Stage lll
In locally advanced NSCLC patients, the randomized (2:1)
phase III PACIFIC trial assessed the role of durvalumab
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(10 mg/kg Q2W) compared with placebo as consolidation
treatment for 1 year in 713 patients without progression after
concurrent chemo-radiotherapy. Of note, the last radiation
dose was administered 1 to 42 days before randomization
(2:1) and enrolment was not restricted to any threshold
levels for PD-L1 expression. Availability of PD-L1 results
was not necessary for inclusion. Randomization was strati-
fied by patient age (<65 years versus >65 years), sex, and
smoking history (current or former smoker versus never
smoked). Although only half of patients completed 1 year
of treatment, durvalumab achieved both co-primary end-
points with significant improvements versus placebo in the
PFS (17.2 vs 5.6 months, HR = 0.51, 95% CIL: 0.41-63,
p < 0.0001) and OS (HR = 0.68, 95% CI: 0.53-0.87,
p =0.00251).*%4° After a median follow-up of 33.3 months,
the updated OS remained consistent with previously
reported, with a reduction in the risk of death of 31%.
Median OS was not reached with durvalumab and was
29.1 months with placebo (stratified HR 0.69 [95% CI:
0.55-0.86]). The 12-, 24- and 36-month OS rates with
durvalumab and placebo were 83.1% versus 74.6%, 66.3%
versus 55.3%, and 57.3% versus 43.5%, respectively.’® Only
half of the patients received subsequent anticancer treatment
at the time of progression in both arms (43.3% and 57.8% of
patients in durvalumab and placebo-arm, respectively); and
in total 9.7% and 26.6%, respectively, subsequently received
immunotherapy (primarily, nivolumab or pembrolizumab).>
Durvalumab did also improve the secondary endpoints RR
30% vs 17.8%, p<0.001. Table 1) ** and median time to
death (30.2 vs 17.8 months, respectively, HR 0.61; 95% CI,

Table | PACIFIC Trial

Durvalumab | Placebo | HR, p-value

RR (%) 30 17.8 P < 0.0001

PFS (mo.) 17.2 5.6 HR 0.51, p < 0.0001
PD-LI = 25% (mo.) 17.8 37 HR 0.41 (0.26-0.65)
PD-LI < 25% (mo.) 16.9 6.9 HR 0.59 (0.43-0.82)
PD-LI 2 1% (mo.) 17.8 5.6 HR 0.46 (0.33-0.64)
PD-LI < 1% (mo.) 10.7 5.8 HR 0.73 (0.48-1.11)
OS (mo.) Not reached 29.1 HR 0.69 (0.55-0.86)

PD-LI 2 25% (mo.) Not reached 21.1 HR 0.50 (0.30-0.83)
PD-LI < 25% (mo.) 397 377 HR 0.89 (0.63-1.25)
PD-LI = 1% (mo.) Not reached 29.1 HR 0.53 (0.36-0.77)
PD-LI < 1% (mo.) 331 45.6 HR 1.14 (0.71-1.84)
I-year OS (%) 83.1 74.1
2-year OS (%) 66.3 55.3
3-year OS (%) 573 435

Abbreviations: RR, response rate; PFS, progression-free survival; OS, overall
survival; Mo, months; HR, hazard ratio.

0.49 to 0.75).>° Last, durvalumab decreased the incidence of
new brain metastases (6.3% vs 11.8%, respectively).** Of
note, incidence of brain metastases was also in the compara-
tor arm lower than in previously reported stage III NSCLC
trials such as the NVALT11/DLCRGO02 or RTOG 0214
(~27% in the no prophylactic cranial irradiation arm).’'>*
The reason for the low percentage of brain metastases in the
placebo arm of the PACIFIC trial is unclear. Subgroup
analyses showed a trend toward a greater PFS and OS
benefit for patients randomized early after completion of
radiotherapy (<14 days).**>° The safety profiles were simi-
lar between arms, with 30.5% vs 26.1% grade >3 AEs,
including pneumonitis (3.6% vs 2.4%); 15.4% durvalumab
and 9.8% placebo treated patients discontinued the regimen
due to AEs.*** Treatment exposure was similar in patients
with or without pneumonitis across both arms as was median
time to onset of pneumonitis from treatment start (55.0
days). Patients with pneumonitis were more likely to be
Asian (47.9% vs 17.6%) or with EGFR mutations (11.0%
vs 3.8%). There were no apparent associations of pneumo-
nitis with baseline respiratory disorders, prior radiotherapy
dose, or prior cisplatin or carboplatin use.®> Of note, the
occurrence of pneumonitis did not decrease the benefit of
durvalumab.>* Finally, compared with placebo, the clinical
benefit with durvalumab occurred without a detrimental
effect on patient-reported outcomes,” and consolidation
strategy with durvalumab is cost-effective.’*’

The prespecified exploratory analysis regarding the
impact of PD-L1 expression (by SP263 immunohistochem-
ical assay) on the magnitude of durvalumab benefit was
planned with a cut-off at 25% in tumor cells. However,
only 64% of patients enrolled had tissue samples for testing
PD-L1 expression, which were archival tissue samples
before chemo-radiotherapy. Of these patients, 35%, 65%,
67%, 33%, and 32% had PD-L1 >25%, <25%, >1%, <1%,
and 1-24%, respectively.”® Durvalumab improved PFS com-
pared with placebo in PD-L1 >25% (17.8 versus 3.7 months,
HR 0.41; 95% CI: 0.26-0.65) and PD-L1 <25% (16.9 versus
6.9 months; HR 0.59, 95% CI: 0.43-0.82), but only OS
benefit was reported for patients with PD-L1 >25% (NR
versus 21.1 months; HR: 0.50, 95% CI: 0.30-0.83) but not
for PD-L1 <25% (39.7 versus 37.4 months, HR: 0.89, 95%
CI: 0.63-1.25. Table 1).>® However, at the request of EMA,
an additional exploratory post hoc analysis was conducted
with a PD-L1 expression-level cut-off of 1%. In this post hoc
analysis, 148 patients had PD-L1 <1% and durvalumab did
not show PFS benefit (HR 0.73; 95% CI: 0.48—1.11) com-
pared with placebo, and a trend toward worse survival with
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durvalumab was reported in this subgroup (33.1 versus 45.6
months, HR: 1.14, 95% CI: 0.71-1.84)°® (Table 1). While
FDA approval of durvalumab in February 2018 was unrest-
ricted, the EMA approval in September 2018 is limited to the
PD-L1 >1% tumors, even if the statistical validity of this
subgroup analysis is questionable and the negative impact
should be prospectively tested.””

PACIFIC trial was the first trial demonstrating
a survival improvement and manageable safety profile
with ICI consolidation after concurrent chemoradiation in
stage III NSCLC and established a new SoC, which has
also been confirmed in real-life practice.®® The phase III
PACIFICS trial (NCT03706690) will validate the results of
durvalumab (1500 mg Q4W) compared with placebo after
chemoradiation. Differences with the PACIFIC trial are the
mandatory PD-L1 assessment before randomization, the
allowance of sequential chemoradiation and the different
treatment schedule (Q4W instead of Q2W, fixed dosing).
Consolidation strategy with nivolumab is also being
explored in the phase III RTOG 3505 trial
(NCT02768558).°" However, several relevant clinical
questions remain still open. It is important to address
whether a similar benefit is observed with sequential che-
moradiation therapy, assessed in phase II PACIFICG6 trial
(NCT03693300), and the optimization of the potential
synergy by administrating ICI concurrently with thoracic
radiotherapy. The combination of ICI and chemoradiation
has been tested in phase I clinical trial (NCT02621398)
with pembrolizumab concurrent with chemoradiation
reporting a promising 1-year PFS of 69.7% and median
PFS of 18.9 months.®® These results have been confirmed
in the phase II LUN 14179 trial with concurrent pembro-
lizumab and chemoradiation (median and 1-year PFS of 17
months and 60.2%, respectively, median OS not reached,
and grade >3 pneumonitis of 5.4%).°> Other trials such as
the DETERRED®* and NICOLAS trial®>®° are also asses-
sing the concurrent strategy with atezolizumab and nivo-
lumab, respectively. The DETERRED trial was conducted
in two parts. In part 1 (N=10) the chemoradiation was
followed by consolidation chemotherapy (atezolizumab
[two cycles] and maintenance atezolizumab up to
1 year). In part 2 (N = 30) patients received concurrent
atezolizumab plus chemoradiation, followed by the same
consolidation and maintenance therapies as in part 1. The
grade 3 AEs were 80%, without differences in part 1 or 2,
and pneumonitis of grade 2 and above occurred in 10%/
16%, respectively. The median PFS was 18.6 and 13.2
months, and OS was 22.8 months and not reached, in

parts 1 and 2, respectively.®* The NICOLAS trial evaluates
the safety and efficacy of nivolumab combined with che-
moradiation in stage III NSCLC. The secondary endpoint
of 1-year PFS rate was 54%, with median PFS of 12.4
months and 1-year OS of 79%. No grade->3 pneumonitis
was observed by the end of the 3-month post-RT follow-
up period.®>®® Although these results endorse that concur-
rent ICI and chemoradiation is feasible and safe, the
improvement in the outcome with this approach should
be prospectively validated. This strategy is being ongoing
tested in phase III PACIFIC2 trial (NCT03519971). The
study was designed to assess the additional efficacy (PFS
and RR) and safety of durvalumab when given concurrent
with definitive chemoradiation. However, the control arm
of PACIFIC2 trial is just chemoradiation alone. Whether
concurrent ICI-chemoradiation followed by consolidation
ICI improves outcome compared with consolidation ICI
alone is unknown. Furthermore, several other trials are
evaluating other immunotherapy strategies added to che-
moradiation. For example, the phase II COAST trial
(NCTO03822351) evaluates durvalumab maintenance, ver-
sus durvalumab plus oleclumab (antiCD73) or plus mon-
alizumab (antiNKG2Areceptor). The randomized phase 11
trial NCT03285321 evaluates nivolumab-ipilimumab con-
solidation. In an interim analysis (N=10), toxicity was
manageable.®” The triple arm, randomized phase III
Checkmate 73L (NCT04026412) trial is evaluating nivo-
lumab concurrent with chemoradiation followed by nivo-
lumab and ipilimumab maintenance, chemoradiation
followed by durvalumab, and nivolumab concurrent with
chemoradiation followed by nivolumab maintenance.

It is also important to select those patients who benefit
the most of consolidation ICI strategy, as PD-L1 is an
imperfect biomarker. Circulating tumor DNA (ctDNA)
may detect minimal residual disease (MRD) following
curative treatment-strategy. Recently, in a cohort of 65
patients receiving chemoradiation for stage III NSCLC,
28 receiving consolidation ICI, those with undetectable
ctDNA (assessed by CAPPSeq) after chemoradiation had
excellent outcome independently of consolidation ICI or
not. In contrast, patients with MRD post-chemoradiation
who received consolidation ICI had significantly better
outcomes than patients who did not receive consolidation
treatment.®® Therefore, dynamic ctDNA evolution may
help to personalise consolidation ICI strategy after CRT.
However, prospective trials are necessary before such an
approach be routinely applied in daily clinical practice.
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ICl in the (Neo)-Adjuvant Setting, with

a Focus on Durvalumab

Considering the long-term benefit of ICI in the advanced
setting,”*%? this strategy is being assessed in early-stage
NSCLC. Although the presence of the antigens in the
tumor may enhance the efficacy of ICI, and different
preclinical studies suggested that a neoadjuvant ICI
approach was associated with improved survival compared
with the same adjuvant strategy,’”’' both strategies have
been investigated in early-stage NSCLC patients.

For instance, several studies have reported the feasibility
and safety of a neoadjuvant approach with anti-PD(L)1
agents as monotherapy,’> '* including durvalumab assessed
in the IONESCO (NCT03030131) and NeoCOAST
(NCT03794544) trial. Globally, monotherapy with anti-PD
(L)-1 reported a RR by RECIST criteria of 20% and almost
90% of patients underwent surgery with a pathological
complete response (pCR) rate of 15%.””"* In the neoadju-
vant chemotherapy era, major pathological response (MPR),
defined as <10% viable tumor cells after neoadjuvant treat-
ment, was validated as surrogate of outcome.”>’® Although
the correlation between MPR and long-term outcome with
immunotherapy remains uncertain, clinical trials have
adopted MPR as a potential endpoint. Of note, there is no
correlation between RECIST and MPR, as reflected for the
MPR rate ranging from 19% to 45% with neoadjuvant anti-
PD(L)1 in NSCLC.”>" Globally, these data were very
promising compared with the historical data with neoadju-
vant chemotherapy (MPR ~20% and pCR <4%).”° Other
ongoing clinical trials are assessing anti-PD(L)-1 as neoad-
juvant treatment such as PRINCEPS (NCT02994576),
TOP-1501 (NCT02818920), CANOPY-N (NCT03968419).

Combination of ICI-ICI has also been evaluated in
phase II NEOSTAR trial testing nivolumab plus ipilimu-
mab or nivolumab monotherapy.”” The combination
approach versus nivolumab monotherapy reported higher
PCR (29% versus 9%) and MPR (33% versus 17%), but
incidence of grade 3 immune-related adverse events (ir-
AE’s) was also higher (23% versus 13%).

Likewise, neoadjuvant immune-chemotherapy combina-
tion has been also assessed in early-stage NSCLC in the
NADIM (nivolumab plus chemotherapy in stage I1I) and in
the trial by Shu et al (atezolizumab plus chemotherapy in
stage IB-IITA) patients who received atezolizumab plus
chemotherapy.”®"® This strategy reported a meaningful clin-
ical outcome in terms of MPR and pCR of ~80% and
~60%, respectively, with 80% of patients receiving surgery.

These results endorse the neoadjuvant combination of anti-
PD(L)1 plus chemotherapy approach as the most suitable to
be tested in phase III clinical trials, such as KEYNOTE 617
with pembrolizumab (NCT03425643), CheckMate816 with
nivolumab (NCT02998528), and IMpower030 with atezoli-
zumab (NCT03456063), and the AEGEAN trial with dur-
valumab (NCT03800134). All except KEYNOTE 617
trials, the primary endpoint is MPR (OS for the pembroli-
zumab trial), and all include anti-PD(L)-1 monotherapy as
adjuvant treatment for almost 1 year.

Contrary to resected melanoma where adjuvant ICI has
become SoC,**®? no clinical data on safety or efficacy
with adjuvant ICI in resected early-stage NSCLC patients
is available yet. However, several ongoing phase III clin-
ical trials in resected stage IB-IIIA NSCLC assess adju-
vant ICI for 1 year compared with placebo or observation
after adjuvant chemotherapy, if indicated. The trials com-
paring adjuvant anti-PD(L)-1 with placebo are: BR31 trial
(NCT02273375) with durvalumab, enrolling 1380 patients
and PEARLS (NCT02504372) with pembrolizumab enrol-
ling 1080 patients. The two trials comparing adjuvant anti-
PD(L)-1 with observation are the ANVIL trial
(NCT02595944) with nivolumab, which enrols 903
patients and the IMpower130 trial (NCT02486718) with
atezolizumab and enrolling 1280 patients. The primary
endpoint for all these trials is disease-free survival
(DFS), including DFS in PD-L1 positive tumors in BR31
trial and OS in ANVIL trial. Treatment compliance, lack
of predictive biomarker, treatment duration, and DFS as
primary endpoint instead of OS are potential concerns of
these trials. Table 2 summarizes the ongoing clinical trials

with durvalumab in different stages.

Table 2 Ongoing Clinical Trials with Durvalumab in Non-Small
Cell Lung Cancer Patients

Trial Name NCT Number Setting

PEARL NCT03003962 Metastatic
LUNG MATRIX TRIAL NCT02664935 Metastatic
NEPTUNE NCT02542293 Metastatic
POSEIDON NCTO03164616 Metastatic
PACIFIC2 NCTO03519971 Locally advanced
PACIFIC5 NCTO03706690 Locally advanced
COAST NCT03822351 Locally advanced
BR3I NCT02273375 Adjuvant
IONESCO NCTO03030131 Neoadjuvant
NeoCOAST NCTO03794544 Neoadjuvant
AEGEAN NCTO03800134 Neoadjuvant
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Rechallenge

Nowadays, ICIs are SoC in metastatic and locally advanced
disease (when treated with concurrent chemoradiation), and
in the coming future, they will probably be also SoC in the
(neo)-adjuvant setting. Therefore, the potential benefit of
rechallenge strategy for those patients who become meta-
static and who have already received ICI in the early stages
remains a relevant clinical challenge. The limited evidence
about the rechallenge strategy in NSCLC comes from the
metastatic setting. Durvalumab activity in 70 previously
treated patients across 14 different tumor types who stopped
durvalumab after 1 year without disease progression was
assessed. Rechallenge with durvalumab reported a RR of
11.4%, with a diseases control rate (DCR) of 71.4%.
Median duration of response was 16.5 months. DCR at >24
weeks was 47.1% and PFS at 12 months was 34.2%, with
similar rates observed regardless of tumor type, suggesting
the efficacy of rechallenge. However, progressive disease
rate was 23% at rechallenge compared with 9% at the induc-
tion phase.®* However, both the heterogeneity in the cancer
population enrolled and the limited number of patients do not
aim to obtain firm conclusions. Similarly, data coming from
the KEYNOTE 010 trial'® and the KEYNOTE 024 trial,”
retreatment with pembrolizumab at the time of progression
after completing the number of cycles per protocol reported
a disease control rate (DCR) of 70%. However, this strategy
was assessed in only 24 patients, and rechallenge mainly
benefits those patients with an elapsed time between last
dose of pembrolizumab and rechallenge of at least
1 year.'** Likewise, in daily clinical cohorts, rechallenge
benefits those patients with a longer treatment duration with
initial ICI treatment™* and those not receiving chemotherapy
between first ICI treatment and rechallenge.®® However, the
CheckMate 153 trial reported no benefit with nivolumab
rechallenge in 39 patients who progressed during the surveil-
lance period after completing 1-year of nivolumab
treatment.®® Despite that there exists some evidence about
the potential clinical benefit with rechallenge, it remains
unknown what are the most suitable patients for this strategy,
what is the optimal time-interval after finishing ICI in early
stages for receiving ICI at the time of progression, and
whether rechallenge is the most suitable strategy for those
patients who stopped the ICI in early stages due to ir-AE’s.

Conclusions
So far, durvalumab has proven its added value in improv-
ing PFS and OS, with maintaining QoL in stage III

NSCLC patients treated with concurrent chemoradiation.
The place of durvalumab in the metastatic setting is chal-
lenging with the abundance of other ICIs that already have
been improved either as monotherapy or in combination
with chemotherapy. Durvalumab is not approved in this
setting, and it is currently not possible to identify the
metastatic NSCLC patient population that will have
benefits of durvalumab, although also for durvalumab,
higher PD-L1 expression is associated with more benefit.
In early-stage NSCLC, the role of durvalumab as (neo)-
adjuvant treatment is being tested in different ongoing
phase III clinical trials. The challenge for the future will
be to find biomarkers in all disease stages that are pre-
dictive for ICI benefit (not only durvalumab benefit), and
to define the optimal treatment strategy for each patient.
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