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ABSTRACT

Introduction: Cancer immunotherapy repre-
sents one of the most important innovations in
modern medicine. Durvalumab is an anti-pro-
grammed cell death ligand1 (PDL-1) agent
which is currently under investigation in sev-
eral studies in combination with the anti-cyto-
toxic T lymphocyte-associated protein 4 (CTLA-
4) drug tremelimumab. The aim of this review
was to systematically identify and revise the
current scientific literature investigating the
combination of these two drugs in solid tumors.
Methods: A digital search on the Medline
(PubMed interface) and Scopus databases for

Caterina Arru and Maria Rosaria De Miglio contributed
equally to this work.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s12325-021-01796-6.

C. Arru - C. Carru - A. Zinellu - P. Paliogiannis
Department of Biomedical Sciences, University of
Sassari, Viale San Pietro 43, 07100 Sassari, Italy

M. R. De Miglio (<) - A. Cossu - M. R. Muroni
Department of Medical, Clinical and Experimental
Sciences, University of Sassari, Viale San Pietro 43,
07100 Sassari, Italy

e-mail: demiglio@uniss.it

C. Carru - P. Paliogiannis
Laboratory Quality Control Unit, University
Hospital Sassari (AOU-SS), 07100 Sassari, Italy

articles published from inception to 26 February
2021 was performed. The terms used for the
search were durvalumab AND tremelimumab.
Trials reported in English involving adult
patients with solid cancers treated with the
combination durvalumab plus tremelimumab
were retrieved; the references of the articles
were cross-checked to identify missing papers.

Results: The electronic search produced 267
results; after exclusion of duplicates, irrelevant
articles, reviews, and papers not in English or
missing data, 19 articles were included for
revision. The total number of patients treated
with the combination of durvalumab and
tremelimumab in the studies retrieved was
2052.

Conclusion: The combination of durvalumab
plus tremelimumab showed some oncological
advantages in comparison with traditional
chemotherapies in some subsets of tumors, but
generally has not shown consistent advantages
in comparison with the employment of dur-
valumab monotherapy. A number of the studies
examined had intrinsic methodological limita-
tions; therefore, future well-designed studies
involving larger cohorts are warranted.
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Key Summary Points

Immunotherapy represents one of the
most important innovations in modern
clinical oncology, and numerous solid
tumors are currently treated with immune
checkpoint inhibitors.

Durvalumab is an anti-PDL-1 agent which
was introduced in clinical practice in
2017, while tremelimumab is an anti-
CTLA-4 drug under investigation in
several settings.

The combination of durvalumab plus
tremelimumab has been recently
investigated in thoracic, gastrointestinal,
genitourinary, and other tumors.

We performed a systematic review of the
literature and identified 19 articles
reporting results on the combination of
durvalumab plus tremelimumab.

Globally, the combination of these two
drugs showed only sporadic benefits in
comparison with the use of durvalumab
alone or other treatments compared in the
trials reviewed.

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.14595981.

INTRODUCTION

Cancer immunotherapy represents one of the
most important innovations in modern medi-
cine. Despite the involvement of immunity
against cancer and the concept of neoplastic
immunosurveillance dating back to the second
half of the twentieth century, the modern era of

immunotherapy started substantially in the last
two decades with the discovery of cytotoxic
T lymphocyte-associated protein4 (CTLA-4)-
blocking antibodies, which can enhance anti-
tumor immunity [1, 2]. Ipilimumab and
tremelimumab were the first anti-CTLA-4
human antibodies which entered clinical trials
in patients with advanced cancer; ipilimumab
was approved by the US Food and Drug
Administration (FDA) in 2011 for the treatment
of patients with metastatic melanoma [3]. Fur-
ther drugs were subsequently investigated with
the discovery of another pivotal immune
checkpoint, the programmed cell death recep-
tor 1 (PD-1) protein, which negatively regulates
antitumor T cell function when bound to pro-
grammed cell death ligand 1 (PDL-1) [4]. Pem-
brolizumab and nivolumab were the first PD-1-
blocking antibodies approved by the FDA for
the treatment of melanoma in 2014 and
advanced non-small cell lung cancer (NSCLC)
in 2015, respectively [5, 6]. Since then, numer-
ous other medications have been introduced in
clinical practice, and are currently used alone or
integrated in combinations with other therapies
(surgery, traditional chemotherapy, radiation
therapy, etc.) in first-line or subsequent treat-
ment protocols for the management of several
solid tumors.

Durvalumab is a human IgG monoclonal
antibody directed at the PDL-1 molecule. This
molecule is expressed on the cell membrane of
dendritic cells, macrophages, T cells, as well as
in cancer cells. In the last case, upon interaction
with PD1, PDL-1 causes inhibition of T cell
activation and a reduced immunologic response
against cancer cells [7]. Durvalumab, which
blocks PDL-1 and its inhibitory effects on
T cells, was initially approved by the FDA in
2017 for the treatment of locally advanced or
metastatic urothelial cancer, as well as stage III
unresectable NSCLC [8], and it is currently
under investigation in numerous other solid
tumors, alone or in combination with other
treatments. Often, durvalumab is tested in
combination with other immunotherapy agents
which target CTLA-4, in order to enhance the
spectrum of their immunological action, the
therapeutic effect, and the oncological
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outcomes, possibly reducing side and undesir-
able effects [8, 9].

Most of the studies recently designed to
investigate durvalumab-based combination
therapies combine durvalumab with tremeli-
mumab, an anti-CTLA-4 antibody that has been
tested in clinical trials for melanoma, colon
cancer, gastric cancer, and mesothelioma
[10-12]. Tremelimumab alone in these tumors
globally showed low antineoplastic activity and
considerable (although treatable) side effects
[13]. Its performance in combination with other
drugs is currently under investigation in trials
including several types of solid tumors. The aim
of the present review is to systematically iden-
tify studies publishing oncological outcomes
regarding the combination of durvalumab plus
tremelimumab in solid cancers, and to discuss
their results and conclusions, along with the
perspectives for future studies.

MATERIALS AND METHODS

An electronic search on the Medline (PubMed
interface) and Scopus databases for articles
published from inception to 26 February 2021
was performed. The terms used for the search
were durvalumab AND tremelimumab. The
inclusion criteria were (a) full-text articles
reporting on series of adult patients with solid
tumors treated with durvalumab and tremeli-
mumab combined, regardless of their design;
(b) English language; (c) reports with data
regarding oncological outcomes and side effects
available; (d) studies approved by an ethics
committee and performed in accordance with
the principles of the declaration of Helsinki.
Abstracts were screened, and the selected full-
text articles were independently reviewed by
two investigators (Caterina Arru and Panagiotis
Paliogiannis); in cases of discordance, a third
investigator was involved to establish the rele-
vance of the papers discussed (Maria Rosaria De
Miglio). References of the retrieved articles were
also cross-checked to identify missing studies.
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.

TOTAL
DOCUMENTS
(Pubmed - Scopus)
267
DUPLICATES
111
ARTICLES
ASSESSED 156
*IRRILEVANT
*'REVIEWS
— > | -OTHER
137
FULL TEXT
ARTICLES
ASSESSED
N° 19
A 4
STUDIES
ENROLLED
19

Fig. 1 Flowchart depicting the literature search strategy
and results

RESULTS

The electronic search identified 267 articles;
after exclusion of duplicates, irrelevant articles,
reviews, and papers not in English or with
missing data, 19 articles were finally included
for revision [14-32]. Figurel depicts a
flowchart describing the details of the docu-
ment screening process, while Table 1 reports
the principal details of the articles finally
selected. The total number of patients treated
with the combination of durvalumab and
tremelimumab in the studies enrolled was 2052.
Seven studies reported on patients affected by
lung cancer and mesothelioma, two affected by
head and neck tumors, five by gastrointestinal
cancers, four by urogenital malignancies, while
one article investigated multiple types of solid
malignancies. The oncological outcomes of
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Table 1 Main characteristics of the articles selected and revised

Authors, country, Cancer type Treatments compared Patients treated with References
year Durv + Trem

Lung and mesothelioma

Antonia et al; USA, NSCLC Durv + Trem 102 [14]
2016

Rizvi et al; NSCLC Durv vs Durv + Trem vs C 371 [15]
multinational, 2020

Planchard et al; NSCLC Durv vs Durv + Trem vs Trem vs 174 [16]
multinational, 2020 SoC

Juergens et al;; NSCLC Durv + Trem + several C 73 (17]
Canada, 2020

Goldman et al,; SCLC Durv + Trem + Plat-Eto vs 268 [18]
multinational, 2020 Durv + Plat-Eto vs Plat-Fto

Pakkala et al.; USA, SCLC Durv + Trem + Radio vs 18 [19]
2020 Durv 4+ Trem

Juergens et al; SCLC Durv + Trem + several C 18 [17]
Canada, 2020

Calabro et al; Italy, Mesothelioma Durv + Trem 40 [20]
2018

Juergens et al;; Mesothelioma Durv + Trem + several C 7 (17]
Canada, 2020

Kim et al.; Korea, Pulmonary Durv + Trem 18 [21]
2020 sarcomatoid

carcinoma

Head and neck cancer

Siu et al,; HNSCC Durv vs Trem vs Durv + Trem 133 [22]

multinational, 2018

Ferris et al; HNSCC Durv vs Durv + Trem vs SoC 247 (23]

multinational, 2020

Juergens et al;; HNSCC Durv + Trem + several C 1 [17]
Canada, 2020

Gastrointestinal cancer

Segal et al;; USA, Colorectal cancer Durv + Trem + Radio 24 [24]
2021
Kelly et al; Gastric and Durv vs Trem vs Durv + Trem 52 [25]
multinational, 2020 gastroesophageal

cancer
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Table 1 continued

Authors, country, Cancer type Treatments compared Patients treated with References
year Durv + Trem
O’Reilly et al; USA, Pancreatic cancer Durv vs Durv + Trem 32 [26]
2019
Xie et al.; USA, 2020 Pancreatic cancer Durv + Radio vs 35 [27]
Durv + Trem + Radio
Juergens et al;; Pancreatic cancer Durv + Trem + several C 4 (17]
Canada, 2020
Boileve et al; France, Biliary tract cancer Durv + Trem vs 20 (28]
2021 Durv + Trem + paclitaxel
Urogenital cancer
Gao et al; USA, Urothelial cancer Durv + Trem 45 [29]
2020
Powels et al; Urothelial cancer Durv vs Durv + Trem + SoC 340 (30]
multinational, 2020
Sarfaty et al;; USA, Non-urothelial Durv + Trem 13 [31]
2021 urinary cancer
Juergens et al;; Bladder cancer Durv + Trem + several C 9 (17]
Canada, 2020
Necchi et al.; Italy, Germ cell tumors Durv vs Durv + Trem 11 [32]

2018

C chemotherapy, Durv durvalumab, HNSCC head and neck squamous cell cancer, NSCLC non-small cell lung cancer, Plaz-
Ero platinum-etoposide, Radio radiation therapy, SCLC small cell lung cancer, SoC standard of care, Trem tremelimumab

patients treated with durvalumab plus tremeli-
mumab were variably compared within several
patient groups, i.e., receiving traditional
chemotherapy, radiation therapy, durvalumab
alone, tremelimumab alone, etc. The high
heterogeneity of cases and controls, along with
the small number of patients, prevented a meta-
analysis; therefore, a systematic revision and
discussion of the articles found has been per-
formed. The PRISMA guidelines were used to
report methods and results, and the related
checklist is available as supplementary material.

DISCUSSION

Durvalumab Plus Tremelimumab in Lung
Cancer and Malignant Mesothelioma

Lung cancer is one of the most common and
lethal cancers with more than 2,200,000 new
cases and approximately 1,800,000 deaths esti-
mated worldwide in 2020 [33]. NSCLC accounts
for approximately 80-85% of lung cancers
comprising the most common histotypes like
adenocarcinoma, squamous cell carcinoma, and
large cell carcinoma, while small cell lung can-
cer (SCLC), which accounts for the remaining
10-15%, is generally treated with chemo- and
radiotherapy with high relapse and mortality
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rates [34, 35]. Targeted therapies and
immunotherapy with immune checkpoint
inhibitors (ICIs) targeting PD-1 or its ligand
PDL-1 as monotherapies or in combination
with anti-CTLA-4 drugs reshaped the landscape
of the treatment of patients with metastatic
NSCLC and represent a great opportunity for
the treatment of SCLC [35, 36].

Focusing on NSCLC, nivolumab, pem-
brolizumab, atezolizumab, and cemipimab,
alone or in combination with platin-based or
other chemotherapies, are currently established
weapons in the armamentarium of clinical
oncologists for first-line treatment of squamous
and non-squamous tumors. Durvalumab has
been used since 2017 to treat patients with
unresectable stage III NSCLC whose disease has
not progressed after platinum-based chemo-
and radiation therapy [37, 38]. It has been
hypothesized that the combination with
tremelimumab may amplify anti-tumor T cell
responses through immune checkpoint block-
ade and provide additive or synergistic activity,
as combination therapies of the two antibodies
have shown clinical activity in patients with
advanced NSCLC in phasel and II investiga-
tions [39]. The first clinical study performed to
evaluate such a hypothesis and the safety of the
scheme was performed by Antonia et al. in 2016
[14]; the authors evaluated durvalumab plus
tremelimumab in 102 immunotherapy-naive
patients with advanced NSCLC in a non-ran-
domized study at five cancer centers in the USA.
Over approximately 2 years, treatment-related
grade 3 and 4 adverse events were observed in
36% of the cases, and among the 22 dead
patients observed during the study, three were
shown to have died because of the treatment.
The authors concluded that durvalumab plus
tremelimumab combination showed a man-
ageable tolerability profile; interestingly, clini-
cal activity was noted regardless of PDL-1
expression.

Our search identified two better designed
trials, which were published in 2020 (Table 2).
The randomized phase III MYSTIC clinical trial
investigated whether first-line treatment with
durvalumab, with or without tremelimumab,
improved survival in patients with metastatic
NSCLC [15]. The study included 1118 patients

and was conducted for more than 3 years at 203
cancer centers in 17 countries. Patients received
treatment with durvalumab alone, durvalumab
plus tremelimumab, or chemotherapy. In this
study, first-line treatment with durvalumab did
not significantly improve overall survival (OS)
compared with chemotherapy, but it was asso-
ciated with a lower risk of death, suggesting a
long-term advantage. Although statistical sig-
nificance was not reached, the MYSTIC study
evidenced that first-line treatment with durval-
umab was associated with greater OS compared
with patients treated with chemotherapy alone,
whereas durvalumab plus tremelimumab did
not significantly improve OS or progression-free
survival (PFS) compared with chemotherapy.
The ARCTIC trial, a phase IlI, randomized,
open-label study, evaluated durvalumab with or
without tremelimumab versus standard of care
(SoC) as a third-line treatment [16]. The study
included patients from 205 centers in 26 coun-
tries for approximately 18 months. The trial was
designed to include two independent studies: a
first one (study A) with 126 patients with PDL-1
TC > 25% treated with durvalumab or SoC, and
a second study (study B) with 469 patients with
PDL-1 TC < 25% treated with durvalumab plus
tremelimumab, SoC, durvalumab alone, or
tremelimumab alone. In study A, the median
OS was 11.7 (95% confidence interval (CI)
8.2-17.4) months with durvalumab versus 6.8
(95% CI 4.9-10.2) months with SoC, while the
median PFS was 3.8 (95% CI 1.9-5.6) months
with durvalumab versus 2.2 (95% CI 1.9—
3.7) months for those treated with SoC. In
study B, the median OS was 11.5 (95% CI 8.7—
14.1) months with the combination durval-
umab plus tremelimumab, and 8.7 (95% CI
6.5-11.7) months in those treated with SoC,
while the median PFS was 3.5 (95% CI 2.3-4.6 /
1.9-3.9) months in both groups. Adverse events
occurred most often in SoC than in durvalumab
monotherapy or durvalumab plus tremeli-
mumab treatment. The authors concluded that
durvalumab alone showed significantly
improved OS and PFS compared with SoC,
especially in patients with PDL-1 > 25%; simi-
larly, the OS and PFS of durvalumab plus
tremelimumab were higher when compared
with SoC in patients with PDL-1 TC < 25%. The
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Table 2 Oncological outcomes of the combination of durvalumab plus tremelimumab in comparison with other treatments

in patients affected by lung cancers or malignant mesothelioma

Author Value (95% Treatments Comment
[References] CI)
D+T
Antonia et al. [14] AE 36% Single-arm study
Immunotherapy-naive patients
D D+T C
Rizvi et al. [15] OS m 163 11.9 129 MYSTIC trial
PFS m 4.7 3.9 5.4 First-line treatment
ORR % 35.60% 34.40% 37.70%
Study A Study B
D SoC D+T  SoC
Planchard et al. [17] OS m 11.7 6.8 11.5 8.7 ARCTIC trial
PES m 3.8 22 3.5 35 Third-line treatment
AE 9.70% 4440% 22.00% 36.40% Study A: PDL-1 TC > 25%

Goldman et al. [18] OS m
PFS m

Pakkala et al. [19] ORR
PES m
OS m

Calabro et al. [20] PFS m
OS m
AE

Kim et al. [21] PES m
OS m

D+T+PE D+PE PE

10.4 12.9 10.5
4.9 5.1 5.4
D+T SBRT
0% 28.60%
2.1 33
2.8 5.7
D4+T

5.7

16.6

75%

D+T

5.9

15.4

Study B: PDL-1 TC < 25%

CASPIAN trial

First-line treatment

More than 2 previous chemotherapy

lines

NIBIT-MESO-1 trial
Single-arm study

First-line treatment

Single-arm study

First-line treatment

AE treatment-related adverse events, C chemotherapy, CI confidence interval, D durvalumab, ORR objective response rate,
OS m median overall survival, PDL-1 TC tumor cell programmed cell death ligand 1, PE platinum-etoposide, PFS
median progression-free survival, SBRT stereotactic body radiation therapy, SoC standard of care, T tremelimumab
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authors underlined the need for an accurate
classification of the patients in terms of PDL-1
positivity, but globally did not show any sub-
stantial advantage of the combination durval-
umab plus tremelimumab in comparison to
durvalumab alone.

A group of 73 patients with NSCLC treated
with durvalumab plus tremelimumab has been
also included in the multicenter phaseIb
Canadian Cancer Trials Group study published
in 2020 [17]. The study sought to establish a
recommended dose for durvalumab with or
without tremelimumab in combination with
standard platinum-doublet chemotherapy in
patients who had histologically and/or cyto-
logically confirmed advanced, metastatic,
recurrent, or unresectable cancer for which
there were no curative treatment options [17].
The objective response rate (ORR) was 51%
(95% CI 39-63%), with a median duration of
6.8 (95% CI 4.2-9.9) months, while the median
PFS was 6.5 (95% CI 5.5-9.4) months, and the
median OS was 19.8 (95% CI 14.8-not yet
reached) months. The efficacy among patients
with NSCLC was therefore encouraging; this
study showed also better responses in PDL-1-
positive subtypes.

Globally, the studies performed on NSCLC
did not show any substantial advantage of the
combination of durvalumab plus tremeli-
mumab among durvalumab alone, despite the
better outcomes in comparison with
chemotherapy. PDL-1 classification of the
tumors appears to be particularly interesting in
order to identify subgroups of better responders;
further trials are necessary to better clarify this
finding.

Regarding SCLC, it is well known that
approximately two-thirds of the patients are
diagnosed with advanced stage disease, and that
the prognosis for these patients is particularly
poor, with a 2-year survival rate of less than 5%
when treated with platinum-doublet
chemotherapy [40]. Immunotherapy represents
an extremely attractive perspective in this set-
ting, and several trials are currently ongoing.
The CASPIAN trial is a phaselll randomized
controlled trial involving 209 cancer centers in
23 countries worldwide, with 805 patients
enrolled over 1 year and randomly assigned to

treatment with durvalumab plus tremelimumab
plus platinum-etoposide (n = 268) versus dur-
valumab plus platinum-etoposide (n = 268), or
platinum-etoposide alone (n=269) [18]. The
combination durvalumab plus tremelimumab
with platinum-etoposide did not show a sig-
nificant improvement in OS compared with
platinum-etoposide alone; in fact, median OS
was 10.4 (95% CI 9.6-12.0) months compared
with 10.5 (95% CI 9.3-11.2) months. In con-
trast, durvalumab plus platinum-etoposide
showed a sustained improvement in OS com-
pared with platinum-etoposide, with a median
OS of 129 (95% CI 11.3-14.7) months. The
authors suggest that durvalumab plus platinum-
etoposide should be the new standard of care
for first-line treatment of extended stage SCLC.

Pakkala et al. performed a study with the aim
to evaluate the efficacy of ICIs with or without
radiation in patients with SCLC [19]. In partic-
ular, the primary objective of this phase II study
was to determine the efficacy of the combina-
tion of durvalumab and tremelimumab with or
without stereotactic body radiation therapy
(SBRT) in relapsed SCLC, using as primary end-
points the PFS and ORR. The study enrolled a
total of 18 patients who were given either dur-
valumab and tremelimumab without SBRT
(arm A, nine patients) or SBRT to a selected
tumor site followed by durvalumab plus
tremelimumab (arm B, nine Patients). The
median PFS and ORR were 2.1 (95% CI 0.8—
3.2) months and 0% in arm A, and 3.3 (95% CI
0.9-4.9) months and 28.6% in arm B. Median
OS was 2.8 (95% CI 0.8-12.4) months in arm A
and 5.7 (95% CI 1.6-14.5) months in arm B. The
study showed that the combination of the drugs
with and without SBRT was safe, but did not
show a significant efficacy in relapsed SCLC. In
other words, also in SCLC the combination of
durvalumab with tremelimumab did not show
any notable advantage, even when combined
with radiation therapy. Obviously, these find-
ings need confirmation in further studies.

To date, only sporadic studies have investi-
gated the role of durvalumab plus tremeli-
mumab in rarer thoracic tumors. Calabro et al.
performed recently a study (NIBIT-MESO-1) on
malignant mesothelioma, an aggressive tumor
originating  from  mesothelial  surfaces,
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characterized by extremely poor prognosis, and
generally managed with a multidisciplinary
approach; nivolumab is currently the only ICI
recommended for first-line treatment of
patients with malignant pleural mesothelioma,
while pembrolizumab and ipilimumab (in
combination with nivolumab) are employed in
subsequent therapy regiments [41-43]. NIBIT-
MESO-1 was an open-label, non-randomized
phase 2 study performed in Italy with the aim to
evaluate the efficacy and safety of first- or sec-
ond-line durvalumab plus tremelimumab in
patients with malignant mesothelioma [20].
The study enrolled 40 patients with unre-
sectable pleural or peritoneal mesothelioma.
Patients were followed up for a median of 19.2
(interquartile range (IQR) 13.8-20.5) months,
and the median immune-related PFS was 8.0
(95% CI 6.7-9.3) months, while the median PFS
was 5.7 (95% CI 1.7-9.7) months, and the
median OS was 16.6 (95% CI 13.1-
20.1) months. Seventy-five percent of the
patients experienced treatment-related adverse
events, but toxicity was generally manageable
and reversible. Therefore, the combination of
the drugs appeared attractive in this study, with
a good safety profile.

Pulmonary sarcomatoid carcinoma (PSC) is a
rare type of lung cancer (less than 1% of all lung
cancers) [44, 45], which is highly resistant to
conventional cytotoxic chemotherapy [46]. The
clinical course is aggressive with a poor prog-
nosis and a median OS of approximately
6 months, even in the early stages of the disease
[46-48]. Therefore, new therapeutic strategies
that can improve life expectancy of patients
with PSC are urgently needed. The KCSG-LU16-
07 study investigated the efficacy and safety of
durvalumab and tremelimumab combined for
the treatment of recurrent or metastatic PSCs
[21]. This non-randomized, open-label phase II
study included 18 patients and showed a med-
ian PFS and OS of 5.9 (95% CI 1.1-11.9) months
and 15.4 (95% CI 11.1-not reached) months,
respectively. The combination also showed a
manageable toxicity profile and should be taken
into consideration for the clinical management
of patients with advanced PSCs and for further
studies.

Durvalumab Plus Tremelimumab in Head
and Neck Squamous Cell Carcinoma
(HNSCC)

Head and neck squamous cell carcinoma
(HNSCC) is among the ten most common can-
cers worldwide [49], with a S-year OS rate of
approximately 40-50% [50]. It is progressively
increasing in incidence, and up to 60,000 new
cases are diagnosed in the USA yearly [51].
Approximately 60% of the patients have locally
advanced or metastatic disease at the time of
diagnosis, with subsequent frequent locore-
gional or distant relapses [52]. The prognosis of
patients with distant metastases is poor and the
standard of care is palliative chemotherapy with
combinations of cetuximab, platinum, and flu-
orouracil, with a median OS of 10 months and
an ORR of 30% [53]. In addition to
chemotherapy, local surgical debulking or
radiation therapy may be used to achieve a
prolonged PFS and to cure in some cases [54].
Immunotherapy is an attractive option because
HNSCC is highly immunogenic, with up to 60%
PDL-1 expression and high levels of intra-tumor
regulatory T cell infiltrates [55, 56]. Two studies
were recently performed to evaluate the safety
and efficacy of durvalumab and tremelimumab
combined in comparison with monotherapy
(CONDOR [22]) and/or SoC therapy (EAGLE
[23]) in advanced HNSCC unsuccessfully treated
with platinum-based chemotherapy (Table 3).
The CONDOR trial was a phase Il study of
267 patients with recurrent and/or metastatic
HNSCC, recruited over approximately 1 year
from North America, Europe, and Asia Pacific
centers [22]. In this study, the authors aimed to
evaluate the safety and ORR of durvalumab and
tremelimumab alone or in combination, while a
phase III extension study is ongoing to evaluate
the combination of these drugs as a second-line
treatment in patients with PDL-1-high (TC
> 25%) and PDL-1-low/negative (TC < 25%)
HNSCC. Grade 3/4 treatment-related adverse
events occurred in 21 patients (15.8%) treated
with durvalumab + tremelimumab, 8 (12.3%)
treated with durvalumab, and 11 (16.9%) trea-
ted with tremelimumab. ORR was 7.8% (95% CI
3.78-13.79%) in the combination arm
(n=129), 9.2% (95% CI 3.46-19.02%) for
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Table 3 Oncological outcomes of the combination of durvalumab plus tremelimumab in comparison with other treatments

in patients affected by head and neck cancers

Author [References]  Value (95% CI)  Treatments Comment
D+T D T
Siu et al. [22] OS m 7.6 6 5.5 CONDOR trial
PES m 2 1.9 1.9 Treatment after one platinum-based cycle
ORR % 7.8% 9.20% 1.60%
AE 15.80%  12.30%  16.90%
D D+T SoC
Ferris et al. [23] OS m 7.6 6.5 8.3 EAGLE trial
PFS m 2.1 2 3.7 Treatment after one platinum-based cycle
ORR % 17.90%  18.20%  17.30%  SoC = paclitaxel 4 cetuximab

AE treatment-related adverse events, CI confidence interval, D durvalumab, ORR objective response rate, OS 7 median
overall survival, PFS 7 median progression-free survival, SoC standard of care, 7" tremelimumab

durvalumab monotherapy (n = 65), and 1.6%
(95% CI 0.04-8.53%) for tremelimumab
monotherapy (n =63); median OS for all
patients treated was 7.6 (95% CI 4.9-10.6), 6.0
(95% CI 4.0-11.3), and 5.5 (95% CI 3.9—
7.0) months, respectively. Therefore, durval-
umab alone or with tremelimumab showed
similar efficacy and a good manageability of the
adverse effects.

The EAGLE study, conducted at 156 centers
worldwide over approximately 1.5 years,
recruited 736 patients who were randomly
assigned  to  durvalumab  monotherapy
(n = 240), durvalumab plus tremelimumab
combination therapy (n = 247), or conventional
chemotherapy (paclitaxel plus cetuximab,
n = 249) [23]. The study did not demonstrate a
statistically significant survival benefit for
immunotherapy over single-agent SoC as sec-
ond-line treatment. Indeed, no statistically sig-
nificant improvements in OS were observed for
durvalumab versus SoC (95% CI 0.72-1.08) or
durvalumab plus tremelimumab versus SoC
(95% CI 0.85-1.26). Interestingly, in this study
a higher proportion of patients died within the
first 3 months after randomization. However,
patients who live beyond the initial treatment
period appear to be the most likely to survive

longer, given the higher survival rates for dur-
valumab monotherapy. Globally, the results of
the CONDOR and EAGLE trials suggest that the
combination of durvalumab plus tremeli-
mumab does not introduce any consistent
oncological advantage either in comparison to
monotherapy with durvalumab nor in compar-
ison with traditional chemotherapy, in patients
with HNSCC.

Durvalumab Plus Tremelimumab
in Gastrointestinal Tumors

Colorectal cancer (CRC) is the most common
cancer of the gastrointestinal tract, with
approximately two million new cases estimated
in 2020 worldwide [57]. CRC is a well-studied
malignancy for which extensive and heteroge-
neous genomic aberrations, well-defined risk
factors, slow progression, and identifiable and
treatable preneoplastic lesions have been
described [58, 59]. Recent data have also vali-
dated the significant role of epigenetics in reg-
ulating the function of CRC cells [60-62].
Despite extensive knowledge of CRC biology
and improvements in therapy and in popula-
tion-based screening, it remains one of the
hard-to-treat cancers considering the high
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frequency of metastases and recurrences after
surgery, and frequent resistance to first- or sec-
ond-line of treatment [63]. In fact, chemother-
apy has been the main treatment in the past
decades; survival rates have begun to increase
with the introduction of targeted monoclonal
antibodies [64]. Immunotherapy has shown
promising results in several gastrointestinal
cancers, including gastroesophageal cancer,
hepatocellular carcinoma, and CRC. Regarding
CRC, pemrolizumab and ipilimumab are cur-
rently used in clinical practice for the treatment
of specific subsets of patients with CRC, who
have progressed through first-line chemother-
apy [65]. Numerous ongoing clinical trials are
investigating further agents and their
combinations.

Recently, Segal et al. performed a single-
center phase II study including 24 patients with
chemotherapy-refractory with mismatch repair
(MMR)-proficient metastatic CRC treated with
durvalumab plus tremelimumab plus radio-
therapy (Table 4) [24]. In this study, the ORR
was 8.3% (95% CI 1.0-27.0), the median PFS
was 1.8 (95% CI 1.7-1.9) months, and the
median OS was 11.4 (95% CI 10.1-
17.4) months. Twenty-five percent of patients
had grade 3/4 treatment-related adverse events.
The scheme did not meet the prespecified end-
point criteria, even if some cases of systemic
immune enhancement and regression were
observed in non-irradiated lesions. The study
showed that the combination durvalumab and
tremelimumab in addition to radiotherapy is
feasible, but its clinical advantages need to be
further evaluated in future studies.

Kelly et al. tested durvalumab and tremeli-
mumab in patients with gastric and gastroe-
sophageal junction (GE]) cancer. These cancers
are among the eight most common global can-
cers worldwide [66], and their incidence has
increased significantly in Western countries in
the last decades [67]. In addition, approxi-
mately 40% of patients with gastric cancer/GE]J
cancer express PDL-1 on tumor and immune
cells [68, 69]. Kelly et al. performed a random-
ized, multicenter, open-label, phase Ib/II trial to
study the clinical benefits of durvalumab and
tremelimumab in combination and as
monotherapy in  chemotherapy-refractory

advanced gastric cancer/GEJ carcinoma [25], in
particular patients who progressed after two or
more lines of systemic platinum- or fluoropy-
rimidine-based chemotherapy, and presence of
a measurable biopsy-eligible lesion. ORR and
PFS at 6 and 12 months were evaluated, and no
significant differences were observed between
treatment arms. Nevertheless, the combination
of durvalumab and tremelimumab demon-
strated numerically higher ORR than durval-
umab monotherapy. The authors highlighted
that although response rates with durvalumab
or tremelimumab monotherapy or in combi-
nation were low, the combination approach
resulted in a 12-month OS rate of approxi-
mately 37% (95% CI 19.6-54.6%).

Our search identified two studies performed
in patients with pancreatic cancer [26, 27].
Pancreatic ductal adenocarcinoma (PDAC) is
the third leading cause of cancer-related death
in the USA, having recently surpassed breast
cancer [70], and is projected to become the
second leading cause of cancer death by 2030
[71]. It has an extremely poor prognosis, with a
S-year survival rate at approximately 7%
[72, 73]. The only curative treatment is com-
plete surgical resection, but unfortunately only
a small proportion of patients have surgically
treatable disease. Although FOLFIRINOX or
gemcitabine-based chemotherapies have
improved the OS, they only marginally improve
survival [74-76]. A distinctive feature of PDAC is
its immunosuppressive  microenvironment
making it an attractive candidate for
immunotherapy, and some anti-PD-1 agents
have been studied or are currently under
investigation.

The first study that investigated durvalumab
plus tremelimumab in patients with previously
treated metastatic disease was published by
O’Reilly et al. in 2019 [26]. The study was car-
ried out between November 2015 and March
2017 and included 65 patients who had previ-
ously received only first-line treatment with
fluorouracil or gemcitabine at 21 centers in six
countries. The ORR was 3.1% (95% CI
0.08-16.22) for patients receiving combination
therapy and 0% (95% CI 0.00-10.58) for
patients receiving monotherapy. The median
PFS was 1.5 (95% CI 1.2-1.5) months in both
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Table 4 Oncological outcomes of the combination of durvalumab plus tremelimumab in comparison with other treatments
in patients affected by gastrointestinal cancers

Author Value Treatments Comment
[References] (95%
CI)
D+T+R
Segal etal.  ORR % 8.30% Single-arm study
[24] OS m 114 Chemotherapy-refractory tumors
PFS m 1.8
AE 25%
D4T (A) D T DT (B)
Kellyeta. PFSr6 6.10% 0% 20% 15% A: second line
[25] OSr12 37% 4.60% 22.90% 38.80% B: third line
ORR % 7.40% 0% 8.30% 4.00%
AE 17% 4% 42% 16%
D+T D
O’Reilly ORR % 3.10% 0% After one first-line fluorouracil-
et al. [26] PESm 15 15 based or gemcitabine-based
treatment
PES 3 9.4 10.9
PES 6 9.4 10.9
OS m 3.1 3.6
OS 6 36.2 349
oS 12 8.8 6.3
D+SRBT D+SRBT D+T+SRBT D+T+SRBT
(A1) (A2) (B1) (B2)
Xie et al. OS m 1.7 25 0.9 2.3 After at least one line of prior
[27] PFSm 3.3 9 21 42 systemic chemotherapy

AI1/A2 radiation dose levels 8 Gy in 1 fraction on day, AE treatment-related adverse events, BI/B2 radiation dose levels
25 Gy in 5 fractions over 5 days, D durvalumab, ORR% objective response rate, OS 6/12 overall survival for 6/12 months,
OS m median overall survival, OS » 12 overall survival rate for 12 months, PES 3/6 progression-free survival for 3/6 months,

PFS m median progression-free survival, PFS » 6 progression-free survival rate for 6 months, R radiotherapy, SBRT
stereotactic body radiation therapy, T tremelimumab

treatments, and the median OS was 3.1 (95% CI
2.2-6.1) months in combination therapy com-
pared with 3.6 (95% CI 2.7-6.1) months in
monotherapy. Despite a good tolerability of the
treatments, the study was stopped because the

initial results did not meet the prespecified
endpoint (10% ORR in both arms).

The second study published in 2020 by Xie
et al. and aimed to evaluate the safety of the
combination durvalumab plus tremelimumab
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or durvalumab alone, both associated with
SBRT in patients with metastatic PDAC [27].
The rationale is based on evidences that radia-
tion therapy, which is used in the management
of advanced stages of pancreatic cancer,
increases the peripheral antitumor immunity
[77-79]. Xie et al. enrolled 59 patients, includ-
ing 39 evaluable patients who had received at
least one line of prior systemic chemotherapy.
Two groups received durvalumab plus a differ-
ent fraction of SBRT (Al and A2), while two
further groups received durvalumab plus
tremelimumab and the same fractions of SBRT
(B1 and B2). The primary objective of the study
was to evaluate the safety and feasibility of the
treatments, and it was continued until unac-
ceptable toxicity or disease progression occur-
red. The ORR was 5.1%, and better PFS and OS
were observed in the B2 group of patients
(durvalumab plus tremelimumab plus 25 Gy in
five fractions over 5 days), with respectively 2.3
95% CI 1.9-3.4) and 4.2 (95% CI 2.9
9.3) months. The authors concluded that the
combination of ICIs and SBRT had an accept-
able safety profile, and a good clinical benefit in
patients with metastatic PDAC. This evidence
resizes the initial disappointment that followed
the study by O’Reilly et al., and opens a new
horizon for research regarding the use of dur-
valumab plus tremelimumab in patients with
PDAC.

Finally, we identified one study reporting on
the use of the combination in biliary tract can-
cers (BTC), which comprise intrahepatic
cholangiocarcinoma (ICC), extrahepatic ICC,
and gallbladder carcinoma, all with distinct
biological, molecular, and oncological features
[80]. These malignancies are again characterized
by extremely high mortality rates, and only a
few therapeutic options are currently available
for patients affected by advanced stage disease.
Active research is currently ongoing to identify
novel targeted therapies and immunothera-
peutic agents in this setting [81-86] The
IMMUNOBIL PRODIGE 57 trial was designed to
evaluate the efficacy and safety of durvalumab
plus tremelimumab, with or without paclitaxel,
in patients with advanced BTC after failure of
platinum-based chemotherapy [28]. Twenty
patients in total, 10 in each arm, were enrolled.

No dose-limiting toxicities (DLTs) were
observed in the arm without paclitaxel, while
six DLTs were observed in that including all
three medications, leading to study discontin-
uation. Therefore, the ongoing phase Il study
will evaluate only the combination of durval-
umab and tremelimumab.

Durvalumab Plus Tremelimumab
in Urogenital Tumors

Bladder cancer represents a major cause of
morbidity and mortality worldwide, with an
estimated 180,500 new cases and 38,200 deaths
in Europe each year [87]. Urothelial carcinoma
(UC) accounts for approximately 90% of all
bladder cancers [88]. Gao et al. [29] carried out a
pilot study investigating the neoadjuvant com-
bination of durvalumab plus tremelimumab in
28 cisplatin-unsuitable patients with high-risk
tumors (Table 5). The primary endpoint was
safety and was observed in 21% of patients.
They also reported a pathologic complete
response in 37.5% of the cases, 88.8% (standard
error SE = 6.1%) 1-year OS, and 82.8% (SE =
7.9%) recurrence-free survival at 1 year in the
24 patients who underwent cystectomy. The
authors advocate that the issue warrants further
investigation.

Further evidence came from the DANUBE
trial, an open-label, randomized, controlled,
phase III study conducted at 224 centers in 23
countries, where the authors evaluated the OS
of patients who received durvalumab, with or
without tremelimumab, as first-line treatment
for metastatic urothelial carcinoma [30]. The
1032 patients enrolled randomly to receive
durvalumab as monotherapy (n = 346), durval-
umab plus tremelimumab (n = 342), or SoC
chemotherapy (n = 344; gemcitabine plus cis-
platin or gemcitabine plus carboplatin). In the
population with elevated PDL-1, the median OS
was 14.4 (95% CI 10.4-17.3) months in the
durvalumab monotherapy group, compared
with 12.1 (95% CI 10.4-15.0) months in the
chemotherapy group. The median OS in the
durvalumab plus tremelimumab group was 15.1
(95% CI 13.1-18.0) months. Nevertheless, seri-
ous treatment-related adverse events occurred
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Table 5 Oncological outcomes of the combination of durvalumab plus tremelimumab in comparison with other treatments
in patients affected by urogenital cancers

Author Value (95% Treatments Comment
[References] CI)
D+T
Gao et al. [29] PCR 37.50% Neoadjuvant
OS ly 88.80%
RES 1y 82.80%
D D+T SoC
Powles et al. [30] OS m 144 15.1 12.1 DANUBE trial
AE 9% 23% 16% First line
SoC: gemcitabine plus cisplatin or gemcitabine plus
carboplatin
D+T
Sarfaty et al. [31] OSr 6.97% Single-arm study
PES r 1.80% Treated and untreated patients
AE 38.40%
D+T D
Necchi et al. [32] PES 3 18.2 0 APACHE trial
PFS m 1.7 1.5
0S 6 41.6 29.5
OS m 3.1 3.1

AE treatment-related adverse events, D durvalumab, OS 6/1Y overall survival for 6 months or 1 year, OS 7 median overall
survival, OS r overall survival rate, PCR pathologic complete response, PFS 3 progression-free survival for 3 months, PFS m
median progression-free survival, PES r progression-free survival rate, RFS recurrence-free survival, SoC standard of care,

T tremelimumab

in 9% in the durvalumab group, 23% in the
durvalumab plus tremelimumab group, and
16% in the chemotherapy group. The study did
not meet any of the primary endpoints, sug-
gesting that the issue for future research is a
better pathological or molecular classification of
the patients with metastatic urothelial carci-
noma who might benefit from ICIs.

Sarfaty et al. performed a study on patients
with non-urothelial carcinoma, the smaller
counterpart of urologic cancers that includes
several histotypes, like squamous cell carcinoma
(SCC), adenocarcinoma (ADC), and small cell/

neuroendocrine carcinoma (NE) [89]. In this
open-label phase II study, 13 patients (seven NE,
three SCC, and three ADC) were treated with
durvalumab and tremelimumab [31]. No sig-
nificant responses were observed; the median
PFS was 1.8 (95% CI 1.25-not reached) months,
and the median OS was 6.97 (95% CI 4.34-not
reached) months. Grade 3/4 treatment-related
adverse events occurred in 38.4% of patients.
The authors concluded that in patients with
non-urothelial urinary cancer, durvalumab
combined with tremelimumab lacked clinical
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activity, even if they demonstrated a manage-
able safety profile.

Similar conclusions were drawn also by
Necchi et al. who performed a study on patients
with germ cell tumors (GCTs), which were
shown able to express PDL-1 in past studies
[90, 91]. Necchi et al. [32] with the APACHE
trial, an open-label randomized phase II study
on 22 patients who underwent treatment with
durvalumab alone or durvalumab plus tremeli-
mumab, showed that in durvalumab
monotherapy a significant number of patients
showed strong disease progression, while com-
bination immunotherapy is a therapeutic
option that could be used in selected cases,
although predictive biomarkers are lacking.

Globally, it appears clear that in urogenital
tumors the combination of durvalumab plus
tremelimumab showed relevant limitations and
it seems that it could be used in specific subsets
of patients with particular biological and
molecular features, which remain to be
elucidated.

CONCLUSIONS AND FUTURE
PERSPECTIVES

The results of the studies included in this review
globally suggest that the combination of dur-
valumab with tremelimumab does not seem to
bring consistent advantages, even in subsets of
patients with demonstrated responsiveness in
other immunotherapies, like NSCLC and
HNSCC. Certainly, it should be kept in mind
that some of the studies discussed have relevant
methodological limitations, like the single-arm,
non-randomized design, and the small number
of patients enrolled. Nevertheless, durvalumab
plus tremelimumab showed poor results also in
some of the well-designed studies retrieved.
Further studies investigating this combination
of drugs are ongoing, and the results are awaited
to draw better conclusions.

The KGOG 3046 [92] is a phase II single-arm
study initiated in Korea to evaluate the impact
of this treatment on patients with advanced
ovarian cancer. Bahig et al. published recently
the protocol of another ongoing study designed
to assess the safety and efficacy of a triple

treatment combination consisting of the
administration of durvalumab and tremeli-
mumab in combination with SBRT in metastatic
HNSCC [93]. Kelley et al. presented recently the
results of a phase I/II study, in which the com-
bination of durvalumab with tremelimumab
was evaluated in a total of 40 patients with
advanced hepatocellular carcinoma (HCC) in
comparison with the respective monotherapies
[94]. Preliminary results, again, were not par-
ticularly encouraging, especially in terms of
toxicity; further data are expected to better
understand the role of these medications in
HCC. Other trials are currently ongoing in
pediatric  (NCT03837899), neuroendocrine
(NCT03095274), thyroid (NCT03753919), pros-
tate (NCT03204812), breast (NCT03132467),
and other cancers. Data from real-life studies are
also warranted for a better evaluation of the
clinical usefulness of the combination durval-
umab-tremelimumab in specific subsets of
cancers and hopefully a better classification of
the patients according to biomarkers which
help to identify good responders and patients
who gain real prognostic benefits.
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