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ABSTRACT

The introduction of immunotherapy has fun-
damentally transformed the treatment land-
scape in cancer, providing long-term survival
benefit for patients with advanced disease
across multiple tumor types, including non-
small cell lung cancer (NSCLC). In the placebo-
controlled phase 3 PACIFIC trial, the PD-L1
inhibitor durvalumab demonstrated significant
improvements in progression-free survival and
overall survival in patients with unresectable,
stage III NSCLC who had not progressed after
platinum-based chemoradiotherapy (CRT).
These findings have led to the widespread
acceptance of the ‘PACIFIC regimen’

(durvalumab after CRT) as the standard of care
in this setting. Moreover, the PACIFIC trial is
the first study to demonstrate a proven survival
advantage with an immunotherapy in a cura-
tive-intent setting, thereby providing a strong
rationale for further investigation of durval-
umab in early-stage cancers. Herein, we describe
the extensive clinical development program for
durvalumab across multiple tumor types in
curative-intent settings, outlining the scientific
rationale(s) for its use and highlighting the
innovative research (e.g., personalized cancer
monitoring) advanced by these trials.
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Key Summary Points

Immunotherapy has fundamentally
transformed the treatment landscape in
cancer.

In the placebo-controlled phase 3 PACIFIC
trial, the programmed cell death-ligand 1
inhibitor durvalumab demonstrated
significant improvements in survival in
patients with unresectable, stage III non-
small lung cancer.

This has led to the widespread acceptance
of the ‘PACIFIC regimen’ (durvalumab
after chemoradiotherapy) as the standard
of care in this setting.

As durvalumab is the first immunotherapy
with a proven survival advantage in a
curative-intent setting, there is a strong
rationale for its further investigation in
early-stage cancers.

An extensive clinical development
program, as described herein, is
investigating durvalumab across multiple
tumor types in curative-intent settings.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.14035628.

INTRODUCTION

The introduction of immunotherapy has fun-
damentally transformed the treatment land-
scape in cancer, providing long-term survival
benefit for patients with metastatic disease
across a range of tumor types. In particular,
immune checkpoint blockade (ICB) of the pro-
grammed cell death-ligand 1 (PD-L1) and PD-1

pathway, and of cytotoxic T-lymphocyte-asso-
ciated protein 4 (CTLA-4), has shown survival
benefit in many types of advanced cancer,
including non-small cell lung cancer (NSCLC)
[1, 2]. The success of these agents has led to
several regulatory approvals and, in advanced
NSCLC, has recently led to a shift in the use of
ICB therapy from the second- to first-line set-
ting as the preferred treatment option (either
alone or in combination with chemotherapy
[CT]) for patients without genomic-driven
tumors [3].

Durvalumab is a selective, high-affinity,
human IgG1 monoclonal antibody that targets
PD-L1 and occludes its binding to PD-1 and
CD80, allowing T cells to recognize and kill
tumor cells [4–6]. In an early phase 1/2 study of
patients with a range of advanced solid tumors,
including NSCLC [7, 8], durvalumab demon-
strated encouraging antitumor activity and,
based on this study, was granted accelerated
approval in the US for patients with locally
advanced or metastatic urothelial carcinoma
after failure of platinum-based CT [9, 10]. In the
subsequent phase 3 PACIFIC trial, durvalumab
versus placebo demonstrated significant
improvements in the primary end points of
progression-free survival (PFS) and overall sur-
vival (OS) in patients with unresectable, stage III
NSCLC who had not progressed after platinum-
based chemoradiotherapy (CRT) [11–14].

These findings have led to global regulatory
approvals and the widespread acceptance of the
‘PACIFIC regimen’ (durvalumab after CRT) as
the standard of care in this setting. Moreover,
the PACIFIC trial is the first study to demon-
strate a proven survival advantage with an
immunotherapy in a curative-intent setting,
thereby providing a strong rationale for further
investigation of durvalumab in early-stage can-
cers. Two other checkpoint inhibitors have been
approved by global regulatory authorities for
use in the curative-intent setting: nivolumab
and pembrolizumab as adjuvant therapy in
patients with resected melanoma [15, 16] and
pembrolizumab as treatment of patients with
bacillus Calmette-Guerin (BCG)-unresponsive,
high-risk non-muscle invasive bladder cancer
(HR-NMIBC) with carcinoma in situ (CIS), who
are ineligible for or elect not to undergo
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cystectomy [16]. However, the focus of this
review is further evaluation of durvalumab in
early-stage cancers.

Herein, we describe the extensive clinical
development program for durvalumab across
multiple tumor types in curative-intent settings,
including several trials in early-stage lung can-
cer, as well as in other cancers (e.g., bladder
cancer, hepatocellular carcinoma [HCC], and
gastric and esophageal cancer). In addition, we
will outline the scientific rationale(s) for use of
durvalumab in these settings and highlight the
innovative research in personalized cancer
monitoring that will be advanced by these
studies. This program will not only shed light
on the potential use of durvalumab to reduce
recurrence rates and improve survival out-
comes, but also increase our understanding of
patient selection and optimal use of
immunotherapy in this setting where we have
the best chance to cure patients.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

EARLY-STAGE CANCER:
DIAGNOSIS, PROGNOSIS
AND RATIONALE FOR CURATIVE-
INTENT IMMUNOTHERAPY

A patient’s treatment goals and prognosis can
vary significantly, depending on his/her disease
stage at diagnosis. Localized, early-stage disease
can be treated with curative intent, whereas the
goal for metastatic disease is to extend survival
and, in some cases, is palliative only [17–19].
For patients diagnosed with early-stage cancer,
surgery remains the mainstay of curative treat-
ment for most common tumor types. However,
recurrence after curative surgery remains a
major concern, with or without the use of
neoadjuvant or adjuvant treatment [20–26]. It is
hypothesized that, based on the more amenable
biology of early-stage cancer, there may be an
increased likelihood of cure with
immunotherapy.

Diagnosis and Treatment Outcomes
in Early-Stage Cancer

Across all tumor types, a common goal is
screening and early detection in order to cure
patients by revealing the malignancy, or pre-
cursor lesion, at an early prior stage, when
treatment is most effective. This is reflected in
survival rates, which can vary significantly
depending on the stage at diagnosis. For
example, among patients with bladder cancer,
the 5-year survival rates range from as high as
96% for patients with in situ disease to 36% for
patients with regional disease and as low as 5%
for patients with metastatic disease [27]. Simi-
larly, among NSCLC patients, 5-year survival
rates can reach up to 92% for patients with stage
IA1 diagnosis to as low as 10% for patients with
stage IV diagnosis (i.e., metastatic disease), with
significant variation by, and within, the stages
in between [28].

However, the proportion of patients diag-
nosed with early-stage cancer varies by tumor
type and depends on several factors, including
ease of detection, the stage at which patients
become symptomatic (e.g., early-stage disease
may remain asymptomatic and undetected) and
whether reliable screening programs are in place
[20, 27, 29, 30]. For example, only 30% of
patients with NSCLC present with
resectable disease at diagnosis [20, 29, 31, 32];
most patients are diagnosed at a later stage,
associated with an unfavorable prognosis, as
reflected in the overall 5-year survival rate of
18% [33]. In contrast, for example, the overall
5-year survival rate for patients with bladder
cancer is 77%, since[90% of patients are
diagnosed with resectable disease [19, 27].

Screening has been shown to reduce mor-
tality for several types of cancer. For example,
the National Lung Screening Trial in the US and
the Dutch-Belgian NELSON lung cancer
screening trial have shown a reduction in lung
cancer-related deaths of 20–25% using low-dose
computed tomography compared with control
groups [30]. Further efforts to increase lung
screening and earlier diagnosis are being
championed by the Lung Ambition Alliance
[34], of which AstraZeneca is a founding
partner.
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Finally, a major area of research in improv-
ing earlier diagnosis (i.e., ‘stage shifting’) is
utilization of blood-based circulating tumor
cell-free DNA (cfDNA) to simultaneously detect
and localize multiple cancer types. In a recently
published analysis from the Circulating Cell-
free Genome Atlas study, based on 6689 par-
ticipants (2482 with previously untreated can-
cer and 4207 without cancer), target
methylation analysis of plasma cfDNA was used
to simultaneously detect[ 50 cancer types,
across all stages, and localize the tissue of origin
with[ 90% accuracy [35].

Rationale for Curative-Intent
Immunotherapy

First, there are several theoretical advantages for
use of immunotherapy, early in the course of
tumor development, including (1) lower tumor
volume, (2) reduced tumor heterogeneity
[36–40] and (3) largely intact host fitness, not
yet impaired by multiple rounds of CT.

There is also a strong scientific rationale for
the use of immunotherapy in the curative-in-
tent setting, based on potential synergistic
effects when used as part of a multi-model
treatment approach. For example, it has been
suspected for some time that tumor resection
may somewhat paradoxically promote tumor
growth. Recent findings suggest that surgery
may suppress antitumor immunity and induce
the development of new postoperative metas-
tases as well as promote the growth of
micrometastases and residual disease [41–43].
However, in a preclinical model for surgical
stress, treatment with a PD-1 inhibitor boosted
CD8? T cell numbers and function [44]. In
addition, preclinical evidence suggests that CRT
causes upregulation of PD-L1 expression and
induction of immunogenic cell death as well as
activation of a post-CRT inflammatory response
[45–50].

Finally, based on several studies of postop-
erative adjuvant CT in NSCLC [51–53], which
have demonstrated absolute risk reductions in
5-year survival rates of 5–15%, we can extrapo-
late that immunotherapy in the early-stage
setting may confer similar benefit, given the

improvement already demonstrated by
immunotherapy in the treatment of some
metastatic cancers. However, because such
benefit is reliant upon immune cell infiltration
of the tumor, it cannot be guaranteed that this
will be replicated in all early-stage cancers (e.g.,
if infiltration is deficient in so-called ‘cold
tumors’) [54].

That said, all of these factors could serve to
improve the likelihood of a cure, using a treat-
ment capable of harnessing the body’s immune
mechanisms.

THE PACIFIC STUDY: EVIDENCE
OF DURVALUMAB’S POTENTIAL
AS CURATIVE-INTENT TREATMENT

Historically, among stage III NSCLC patients
who are considered unresectable, platinum-
based doublet CT, administered with definitive-
dose RT (concurrent CRT), was the standard of
care. The treatment goal was with curative
intent; however, outcomes were poor because
most patients had disease progression after CRT,
with approximately 15–32% of patients alive at
5 years [55, 56]. Prior to the PACIFIC trial, sev-
eral studies had investigated systemic therapies
with curative intent after patients had disease
control with CRT. However, none had proven
effective [57–61].

The phase 3 PACIFIC trial was designed to
exploit the potential synergy between
immunotherapy and CRT (Fig. 1). In PACIFIC,
patients with unresectable, stage III NSCLC (and
any tumor PD-L1 status) who had not pro-
gressed after platinum-based CRT were ran-
domized in a 2:1 ratio to receive durvalumab
10 mg/kg or matching placebo given intra-
venously every 2 weeks for up to 12 months
[11–14]. Durvalumab versus placebo signifi-
cantly improved the primary end points of PFS
(stratified HR 0.52, 95% CI 0.42–0.65;
P\ 0.001; median 16.8 vs. 5.6 months; data
cutoff [DCO], 13 February 2017) and OS (strat-
ified HR 0.68, 95% CI 0.53–0.87; P = 0.0025;
median not reached vs. 28.7 months; DCO, 22
March 2018) [11, 12] and was observed across
most patient subgroups. In addition, durval-
umab exhibited a manageable safety profile and
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had no detrimental effect on patient-reported
outcomes (PROs) [63], which was notable since
the previous standard of care in this setting was
observation alone with no presumed detriment
to PROs.

In addition, updated survival analyses at
approximately 4 years after the last patient was
randomized (median follow-up, 34.2 months;
DCO, 20 March 2020) demonstrated consistent
and durable benefit with durvalumab [14].
Updated OS (stratified HR, 0.71; 95% CI
0.57–0.88) and PFS (stratified HR, 0.55; 95% CI
0.44–0.67) remained consistent with the pri-
mary analyses, and median OS for durvalumab
was reached, 47.5 months (versus 29.1 months
for placebo). The estimated 4-year OS rates were
49.6% for durvalumab versus 36.3% for placebo,
and the 4-year PFS rates were 35.3% versus
19.5%, respectively. With approximately 50%
of patients alive at 4 years and approximately
35% progression-free, despite completing their
last treatment, 3? years earlier, these findings
have further established the PACIFIC regimen
as the standard of care in this setting.

The PACIFIC trial, and subsequent world-
wide approvals of the PACIFIC regimen for
patients in this setting, has resulted in a para-
digm shift in the treatment landscape, setting
the stage for the investigation and potential use

of durvalumab as curative-intent treatment in
other early-stage cancer contexts.

DURVALUMAB CLINICAL
DEVELOPMENT PROGRAM
IN EARLY-STAGE LUNG CANCER

The role of durvalumab treatment in early-stage
lung cancer is undergoing extensive investiga-
tion within several ongoing and planned phase
2 and 3 trials as (1) neoadjuvant or adjuvant
treatment of resectable NSCLC, (2) concurrent
treatment with or following CRT in unre-
sectable NSCLC and (3) treatment after CRT in
limited stage SCLC (Table 1).

Resectable Stage I–III NSCLC

The ongoing phase 3 BR.31 study [68] (Table 1),
led by the Canadian Cancer Trials Group, will
be a key trial in the adjuvant setting, enrolling
approximately 1360 patients with NSCLC,
classified as stage IB (C 4 cm in the longest
diameter), II or IIIA, to be randomized to either
durvalumab or placebo; prior, postoperative
platinum-based doublet CT, per standard of
care, is allowed but not mandatory. The BR.31
study will investigate the importance of PD-L1
testing at time of diagnosis, assessing disease-

Fig. 1 Proposed mechanism of action for durvalumab after chemoradiotherapy [46–49, 62]
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free survival (DFS) in all patients and in patients
with either PD-L1 tumor cell (TC) expres-
sion C 25% or C 1%.

In addition to the effects of surgery, recent
evidence indicates that, like advanced tumors,
early-stage tumors may have an immunosup-
pressive microenvironment [84]. Emerging
clinical data show that PD-1/PD-L1 inhibition
(alone or combined with CT) in the neoadju-
vant setting in patients with resectable NSCLC
is associated with expansion of CD8? T cell
clones in both tumor and peripheral blood
expansion and with encouraging rates of major
pathologic response (mPR) [85–87].

The phase 3 AEGEAN trial [66, 67, Data on
file] (Table 1) will assess the clinical benefit of
combining durvalumab with CT in the neoad-
juvant setting in patients with resectable stage
IIA to select IIIB NSCLC; patients will continue
their randomized treatment (durvalumab or
placebo) after surgery. The primary end points
are pathologic complete response (pCR) and
event-free survival (EFS).

Minimal residual disease (MRD), as indicated
by the presence of circulating tumor DNA
(ctDNA), has shown promise as a prognostic
marker for disease recurrence [88]. Its detection,
in the absence of radiologic evidence of disease,
may improve clinical outcomes via earlier
detection and selective intervention with adju-
vant therapy, minimizing overtreatment of
MRD-negative (MRD–) patients, most of whom

are expected to have been cured by their sur-
gery. In addition, MRD detection may help
identify patients at high risk of clinical relapse
who may benefit from more intense or earlier
therapeutic intervention. Such a novel pro-
posed management strategy would replace the
current paradigms in which treatment is often
reactive, unable to catch-up with the progress-
ing disease, and allow identification of patients
at risk for relapse who may need additional
therapies (e.g., to maximize curative intent) in a
setting where cure is still potentially achievable
(Fig. 2).

The phase 3 MERMAID-1 and -2 studies
[69, 70] (Table 1) will aim to build a better
understanding of the value of MRD in identi-
fying the risk of relapse and the need for ther-
apeutic intervention in patients with
completely resected stage II–III NSCLC. In both
studies, each patient’s post-surgery MRD status
will be assessed using an innovative, highly
sensitive, personalized assay developed by
ArcherDX that uses whole exome sequencing
(WES) of the patient’s resected tumor tissue to
detect ctDNA in collected plasma samples. In
MERMAID-1, a ‘landmark’ approach with
respect to MRD detection immediately after
surgery will be utilized, whereas, in MERMAID-
2, longitudinal monitoring for ‘emergent’
relapse will be used.

In MERMAID-1 [69], patients will be ran-
domized following successful surgery to

Fig. 2 Proposed treatment management strategy to eradicate cancer and prevent resistance
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standard-of-care adjuvant CT plus either dur-
valumab or placebo. The primary end point is
DFS in patients who have detectable MRD
(MRD?) following surgery, who are at high risk
of relapse. In MERMAID-2 [70], patients who
have completed curative-intent therapy (com-
plete resection ? optional neoadjuvant and/or
adjuvant therapy) will be enrolled in a 96-week
surveillance period during which they will be
monitored for the emergence of MRD; patients
who subsequently become MRD? will then be
rescreened and, if eligible, randomized to
treatment. The primary end point in MER-
MAID-2 is DFS in patients with PD-L1 TC C 1%.

Although combinations of neoadjuvant PD-
1/PD-L1 inhibitors with CT seem to improve
efficacy (as measured by mPR rate) compared
with immunotherapy alone [89], improved
efficacy may come at risk of combined and
increased toxicity; as such, novel combinations
of immunotherapy may reduce the level of
preoperative toxicity.

In this context, the phase 2 multidrug plat-
form NeoCOAST study [64, 65] (Table 1) will
explore the efficacy of durvalumab alone or
combined with novel agents (known to be
additive to or synergistic with durvalumab) in
the neoadjuvant setting. These agents include
oleclumab, a monoclonal antibody that binds
to CD73, inhibiting production of immuno-
suppressive adenosine; monalizumab, an
immune checkpoint inhibitor targeting NKG2A
receptors; or danvatirsen, an antisense
oligonucleotide that inhibits the STAT3 tran-
scription factor.

Inoperable Stage I/II NSCLC

Most patients with unresectable NSCLC have
stage III disease, although some patients with
localized, stage I or II NSCLC will be medically
inoperable because of comorbidities such as
heart disease or emphysema. Stereotactic body
RT (SBRT) is a recommended standard-of-care
treatment for these patients [20, 31], with local
tumor control of[90% at 5 years, and a 5-year
OS rate of 40% in stage I medically inoperable
patients [90]. The efficacy of durvalumab,
compared with placebo, given concurrently

with definitive SBRT to patients who have
refused surgery or with medically inoperable
stage I/II, lymph node-negative NSCLC, will be
assessed in the phase 3 PACIFIC-4 trial [71, 72]
(Table 1).

Unresectable Stage III NSCLC

Stage III NSCLC is heterogeneous in presenta-
tion, and the majority of cases are unsuitable for
curative surgery as the primary treatment
modality [91]. Historically, definitive treatment
for unresectable stage III NSCLC had been
concurrent CRT; however, based on the PACI-
FIC trial, durvalumab after CRT is now the
standard of care for eligible patients who have
not progressed following platinum-based con-
current CRT.

Several hypothesized mechanisms may have
contributed to the unprecedented efficacy
observed with durvalumab in the PACIFIC trial.
These include upregulation of tumor PD-L1
expression by CT and/or RT [45–48] and/or
increased availability of tumor neo-antigens (as
a result of DNA damage and cell death from RT),
promoting both the priming and effector pha-
ses of the antitumor immune response medi-
ated by T cells [49, 50]. Moreover, in vivo
experiments have demonstrated the synergistic
effects of RT and, specifically, PD-1/PD-L1
blockade [46, 47]. However, the optimum
sequencing of durvalumab and CRT was not
explored in PACIFIC and has not yet been fully
investigated in a clinical setting; in addition,
preclinical studies suggest that efficacy may be
increased when immune checkpoint inhibitors
are administered concurrently with RT
[47, 50, 92].

In this context, the next key study antici-
pated to read out in this setting is the PACIFIC-2
trial [79, 80] (Table 1), which will assess whether
durvalumab given concurrently with CRT (fol-
lowed by durvalumab consolidation treatment)
provides additional benefit versus concurrent
CRT alone.

Although concurrent CRT is superior to
sequential CRT for treatment of unre-
sectable stage III NSCLC with respect to sur-
vival, it is associated with greater acute
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esophageal toxicity [93]; sequential CRT may
therefore be preferable for some older patients,
those with poorer performance status or those
with specific comorbidities unable to tolerate
the increased toxicity [31, 94, 95]. The ongoing
phase 3 PACIFIC-5 trial [73, 74] (Table 1) was
therefore designed to assess the efficacy and
safety of durvalumab in patients with no disease
progression following either sequential or con-
current CRT. However, unlike the PACIFIC trial,
the window for randomization in PACIFIC-5 is
up to 28 days post-CRT, rather than up to
42 days, and consolidation treatment with
durvalumab or placebo is continued until dis-
ease progression (because of the poorer 5-year
OS and DFS rates seen for this broader popula-
tion, which includes patients who progress
during the induction CRT therapy
[11–14, 57, 93, 96, 97]), unacceptable toxicity or
other discontinuation criteria.

Finally, additional studies of durvalumab in
patients with unresectable, stage III NSCLC
include the three phase 2 trials, PACIFIC-6
[75, 76], COAST [77, 78] and DUART [81]
(Table 1).

Limited-Stage SCLC

Approximately one-third of patients diagnosed
with SCLC present with limited-stage disease,
for which the curative-intent standard of care is
generally platinum-based CT with concurrent
thoracic RT, followed by prophylactic cranial
irradiation (PCI) if indicated [98, 99]. However,
recurrence of disease is common with a 5-year
survival rate of 31–34% [100].

The phase 3 CASPIAN study demonstrated a
significant improvement in OS for patients with
extensive-stage SCLC who received first-line
durvalumab, in combination with a choice of
platinum-etoposide (EP) chemotherapy (fol-
lowed by durvalumab maintenance) versus EP
alone (HR, 0.73, 95% CI 0.59–0.91; P = 0.0047)
[101], leading to worldwide regulatory approv-
als for durvalumab as a new standard of care in
this setting.

The positive OS outcomes demonstrated in
both the CASPIAN and PACIFIC studies suggest
the potential for durvalumab to provide benefit

for the treatment of limited-stage SCLC. The
ADRIATIC study [82, 83] (Table 1), therefore,
builds on these studies and will enroll patients
with limited-stage SCLC (stages I–III) and no
disease progression after concurrent CRT;
patients will be randomized to receive durval-
umab, durvalumab plus tremelimumab or pla-
cebo up to 24 months or until disease
progression or intolerable toxicity.

DURVALUMAB CLINICAL
DEVELOPMENT PROGRAM
IN OTHER EARLY-STAGE CANCERS

Bladder Cancer

As noted above, there is significant variation in
survival rates for patients with bladder cancer,
depending on the stage at diagnosis. Manage-
ment of low-risk disease focuses on preventing
recurrence or progression to HR-NMIBC or
muscle-invasive bladder cancer (MIBC) for
which the 5-year mortality rate is 50–70% (even
after radical cystectomy) [102, 103]. The most
common treatment for early-stage or superficial
(non-muscle invasive) bladder cancers is trans-
urethral resection of the bladder tumor
(TURBT), which is commonly followed by
intravesical therapy with CT or immunotherapy
(as induction and/or maintenance therapy)
[19].

It has long been known that bladder cancer
is immuno-responsive, when it was demon-
strated that intravesical instillation of BCG, a
live-attenuated tuberculosis-related bacteria,
could be used to stimulate an immunologic
reaction in NMIBC, thereby, inducing a pro-
inflammatory cytokine and direct cell-to-cell
cytotoxicity [104]. BCG is the most common
intravesical immunotherapy for treating early-
stage bladder cancer. In addition, among all
cancer types, bladder has one of the highest
mutational burdens and, as such, is likely to
elicit a relatively large T-cell mediated antitu-
mor immune response and benefit from check-
point inhibition [105]. Higher mutation rates
have been shown to be associated with higher
responses to ICB therapy in several cancer types,
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including melanoma, lung cancer and urothe-
lial carcinoma [106–108]. Notably, recent anal-
yses of patients with urothelial carcinoma from
a phase 1 trial of durvalumab plus tremeli-
mumab and a phase 1/2 trial of durvalumab
monotherapy demonstrated that the tumor
mutation burden (TMB) was associated with
survival benefit [109]. Finally, upregulation of
the PD-1 pathway has also been observed in
BCG-resistant NMIBC [110].

Based on the preceding data, combined with
the incentive to treat patients with bladder
cancer early, there is a strong rationale to study
durvalumab in this setting. As such, durval-
umab is being assessed in two early-stage blad-
der cancer trials (Table 2). The ongoing phase 3
NIAGARA trial [111, 112] in patients with
resectable MIBC is investigating the effect of
adding durvalumab to standard-of-care cis-
platin-based neoadjuvant treatment [113, 114]
followed by radical cystectomy with extended
lymphadenopathy and then adjuvant durval-
umab monotherapy. The phase 3 POTOMAC
trial [115, 116] will assess whether the addition
of durvalumab to standard-of-care BCG, after
complete resection of papillary tumors,
improves DFS compared with BCG alone.

Liver Cancer

The development of HCC is facilitated by the
intrinsic intra-hepatic immunosuppressive
microenvironment and chronic inflammation,
making HCC an appropriate candidate for
immune checkpoint inhibitors [117]. A phase 2
study of patients with advanced HCC (Study 22)
recently demonstrated promising clinical activ-
ity for durvalumab in combination with the
anti-CTLA4 tremelimumab [118]. Durvalumab
plus tremelimumab was recently granted
orphan drug designation by the US FDA for
patients with advanced HCC [119].

Transarterial chemoembolization (TACE) is a
standard locoregional treatment for patients
with intermediate-stage HCC, but many
patients relapse within a year (e.g., based on a
systematic review of efficacy across multiple
studies of TACE using lipiodal-based regimens,
the 1-year PFS rate was 40.6% and estimated 2-

and 5-year OS rates were 51.8% and 32.4%,
respectively [120]). Combination treatment
with a PD-L1 inhibitor, atezolizumab and the
VEGF inhibitor, bevacizumab, improved OS in
advanced HCC compared with sorafenib [121];
these data provide a rationale for combining
durvalumab with VEGF inhibition in locore-
gional HCC.

Two phase 3 trials of durvalumab in early-
stage HCC are currently recruiting patients,
EMERALD-1 and EMERALD-2 (Table 2). EMER-
ALD-1 [122, 123] is a placebo-controlled, phase
3 trial of TACE in combination with durval-
umab with or without bevacizumab, compared
with TACE alone, in patients with locoregional
HCC. EMERALD-2 [124, 125] is a placebo-con-
trolled, phase 3 trial evaluating durvalumab
with or without bevacizumab as adjuvant ther-
apy in patients with HCC after curative resec-
tion or ablation who are at high risk of
recurrence.

Other Cancers

Additional phase 3 trials are investigating dur-
valumab in patients with other early stage
cancers, including unresectable esophageal
squamous cell carcinoma (e.g., the placebo-
controlled KUNLUN study [126], which is
assessing durvalumab in combination with
definitive CRT), resectable gastric and gastroe-
sophageal junction cancer (e.g., a placebo-con-
trolled trial of perioperative durvalumab in
combination with FLOT [fluorouracil ? leu-
covorin ? oxaliplatin ? docetaxel] CT [127]),
and locally advanced cervical cancer (e.g., the
placebo-controlled CALLA study [128, 129],
which is assessing durvalumab with concurrent
CRT, followed by durvalumab, versus concur-
rent CRT alone (Table 2)).

CONCLUSION

Patients diagnosed with early-stage cancers fre-
quently relapse with locoregional or distant
disease. The practice-changing survival benefit
shown with durvalumab following CRT in the
phase 3 PACIFIC trial of patients with stage III,
unresectable NSCLC supports the strategy of
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using immunotherapy in a curative-intent
paradigm. There may be inherent challenges
associated with conducting a clinical develop-
ment program in early-stage cancers, e.g.,
ensuring harmonization of locoregional treat-
ments and coordinating among members of the
multidisciplinary teams, which are integral to
the patient journey. However, it is anticipated
that the program for durvalumab will add con-
siderably to our knowledge regarding its
potential use (and immunotherapies, in gen-
eral) in both resectable and unresectable early-
stage disease. For example, it will address ques-
tions related to optimal sequencing or combi-
nation of durvalumab with other standard-of-
care treatments (e.g., as adjuvant or neoadju-
vant therapy), the optimal length of treatment
with durvalumab, and the efficacy and safety of
durvalumab in novel combinations with other
agents.

In addition, the trials in the durvalumab
development program are at the forefront of
innovative, personalized cancer monitoring
(e.g., via experimental use of ctDNA to monitor
patients’ risk of relapse). These efforts, com-
bined with other investigative trends, such as
‘stage shifting’ via population-scale early cancer
detection, hold the promise to, once again, shift
the treatment landscape in the curative-intent
setting.

Finally, the extensive clinical development
program for durvalumab is complemented by
trials of other compounds in early-stage cancers,
such as the recently reported phase 3 ADAURA
trial, which assessed the EGFR inhibitor
osimertinib as adjuvant treatment, showing a
significantly prolonged DFS for patients with
early-stage EGFR-mutant NSCLC [130]. The
overall breadth and depth of AstraZeneca’s
cancer trial portfolio have the potential for sig-
nificant advances in the treatment of these
early-stage tumors over the years to come.
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