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Abstract
Background: Agents targeting the programmed cell death-1 pathway have dem-
onstrated encouraging activity across multiple solid tumor types. The dose expan-
sion phase of this phase I study evaluated the safety, tolerability, and antitumor 
activity of durvalumab monotherapy, and durvalumab plus tremelimumab (an 
anti-cytotoxic T-lymphocyte-associated antigen 4 monoclonal antibody) combina-
tion therapy, in patients from Asia with biliary tract cancer (BTC), esophageal squa-
mous cell carcinoma (ESCC), or head and neck squamous cell carcinoma (HNSCC).
Methods: Patients with advanced BTC, ESCC, or HNSCC with disease pro-
gression during or following ≥1 platinum-based therapy received durvalumab 
monotherapy (10 mg/kg every 2 weeks) or durvalumab plus tremelimumab (dur-
valumab 20 mg/kg every 4 weeks [Q4W] plus tremelimumab 1 mg/kg Q4W for 4 
doses, followed by durvalumab 20 mg/kg Q4W). The primary objective was safety 
and tolerability. Secondary objectives included antitumor activity.
Results: Durvalumab monotherapy was assessed in 116 patients (median age 
63.5 years, 75.9% male) of whom, 42, 42, and 32 had BTC, ESCC, or HNSCC, 
respectively. Grade ≥3 treatment-related adverse events (TRAEs) were reported 
in 19.0%, 9.5%, and 25.0% of patients with BTC, ESCC, and HNSCC, respectively. 
Objective response rate (ORR) was 4.8%, 7.1%, and 9.4% in BTC, ESCC, and 
HNSCC. Durvalumab plus tremelimumab was evaluated in 124 patients (median 
age 62.0 years, 79.8% male) of whom 65 had BTC and 59 had ESCC. Grade ≥3 
TRAEs were reported in 23.1% and 13.6% of patients with BTC and ESCC. ORR 
was 10.8% and 20.3% in BTC and ESCC. There were two complete responses and 
10 partial responses in ESCC, and seven partial responses in BTC.
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1   |   INTRODUCTION

The principles underlying programmed cell death-1 (PD-1) 
or programmed death ligand-1 (PD-L1) inhibition as a can-
cer immunotherapy are well established,1 and single agents 
targeting this pathway have demonstrated encouraging ac-
tivity across multiple solid tumor types.1,2 The efficacy and 
safety of durvalumab (anti-PD-L1 monoclonal antibody 
[mAb]) have been demonstrated in large, international 
studies of patients with advanced/metastatic non-small-
cell lung cancer (NSCLC),3,4 extensive-stage small-cell 
lung cancer,5 and urothelial carcinoma.6,7 Following these 
recent successes across solid tumors and lines of therapy, 
evaluating checkpoint inhibitors in other malignancies, es-
pecially those with high unmet need, could demonstrate 
potential to improve upon standard of care, especially in 
tumors thought to be highly immunogenic.

Preclinical data and preliminary clinical studies sug-
gest encouraging mechanistic effects for immunotherapy 
in biliary tract cancers (BTC), including intrahepatic and 
extrahepatic cholangiocarcinoma, gallbladder cancer, and 
ampullary carcinoma subtypes.8–10 In esophageal squa-
mous cell carcinoma (ESCC), agents targeting the PD-1/
PD-L1 pathway have demonstrated encouraging activity; 
nivolumab is approved in the United States for patients 
with unresectable advanced, recurrent, or metastatic ESCC 
after prior fluoropyrimidine and platinum-based chemo-
therapy11; pembrolizumab is approved for patients with re-
current locally advanced or metastatic ESCC with disease 
progression after ≥1 prior line of systemic therapy and 
whose tumors express high PD-L1.12 PD-1/PD-L1 mAbs 
are approved for the treatment of platinum-refractory re-
current or metastatic (R/M) head and neck squamous cell 
carcinoma (HNSCC).12 Furthermore, the US Food and 
Drug Administration (FDA) has approved pembrolizumab 
in combination with platinum and fluorouracil for all pa-
tients with HNSCC, and as monotherapy for patients with 
PD-L1-positive disease as first-line treatment for metastatic 
or unresectable, recurrent HNSCC. US FDA approval has 
also been granted for pembrolizumab monotherapy for all 
patients with R/M HNSCC and disease progression during 
or after platinum-containing chemotherapy.12,13 Consistent 
with the EAGLE (phase III), HAWK, and CONDOR (both 
phase II) studies, durvalumab demonstrated antitumor ac-
tivity in R/M HNSCC.14–16

Tremelimumab (a mAb that blocks cytotoxic T-
lymphocyte-associated antigen 4 [CTLA-4]) may pro-
vide additive or synergistic effects in combination with 
anti–PD-1/PD-L1 therapy.2 Accordingly, combined anti–
PD-L1/anti–CTLA-4 therapy has been shown to be effec-
tive across multiple tumor types, as initially confirmed 
in advanced melanoma17–19 and also in NSCLC20 and 
renal cell carcinoma.21 Further evidence of the efficacy 
of durvalumab, either alone or combined with tremelim-
umab, is required from additional populations.

This phase I study investigated durvalumab monother-
apy in patients from Japan with advanced solid tumors, 
and durvalumab monotherapy, and durvalumab plus 
tremelimumab combination therapy, in patients from Asia 
with BTC, ESCC, or HNSCC. In the preliminary dose esca-
lation study of durvalumab monotherapy, the maximum 
tolerated dose was not reached, and dose-limiting toxici-
ties were not identified.22 For the dose expansion phase, a 
durvalumab dose of 10 mg/kg every 2 weeks (Q2W) was 
selected in the monotherapy cohort. For the combination 
cohort, durvalumab 20 mg/kg every 4 weeks (Q4W) plus 
tremelimumab 1 mg/kg Q4W for four doses, followed by 
durvalumab 20  mg/kg Q4W, was selected. This report 
presents the safety, tolerability, and antitumor activity 
of durvalumab as monotherapy, or in combination with 
tremelimumab, in patients with BTC, ESCC, or HNSCC 
from Japan, Taiwan, and the Republic of Korea.

2   |   METHODS

2.1  |  Study design and conduct

This was a phase I, open-label, multicenter study 
(NCT01938612). During the previously published dose-
escalation phase, durvalumab monotherapy was evalu-
ated in patients with advanced solid tumors.22 During 
the dose-expansion phase, durvalumab monotherapy, 
and durvalumab plus tremelimumab were evaluated in 
patients with advanced BTC, ESCC, or HNSCC with dis-
ease progression during or following ≥1 platinum-based 
therapy for advanced or metastatic disease.

For the study expansion phase, two regimens were se-
lected. The first cohort of patients received durvalumab 
monotherapy: 10  mg/kg Q2W, via intravenous (IV) 

Conclusion: In general, durvalumab monotherapy and durvalumab plus treme-
limumab combination therapy displayed acceptable safety profiles consistent 
with published literature, and also demonstrated clinical benefit, in patients from 
Asia with BTC, ESCC, or HNSCC with disease progression on ≥1 prior treatment. 
ClinicalTrials.gov Identifier: NCT01938612.
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infusion, for either a maximum of 12  months or until 
confirmed progressive disease or unacceptable toxicity, 
initiation of an alternative cancer therapy, or withdrawal 
of consent. This dosing schedule for the durvalumab 
monotherapy cohort was determined by previous safety 
and efficacy data available for this dose. The durvalumab 
monotherapy cohort included three groups of patients 
with BTC, ESCC, or HNSCC. Approximately 20 to 60 pa-
tients were to be enrolled in each group. The second cohort 
received durvalumab and tremelimumab (durvalumab 
20 mg/kg Q4W IV + tremelimumab 1 mg/kg Q4W IV for 
four doses) followed by durvalumab 20 mg/kg Q4W IV for 
either a maximum of 12 months or until confirmed pro-
gressive disease or unacceptable toxicity, initiation of an 
alternative cancer therapy, or withdrawal of consent. The 
dosing rationale for the combination cohort was based 
on data from another durvalumab plus tremelimumab 
study in solid tumors.23 The durvalumab plus tremelim-
umab cohort included two groups of patients with BTC or 
ESCC. Approximately 20 to 60 patients were to be enrolled 
in each group.

The protocol for this study (Study 2) was reviewed and 
approved by the appropriate review committees for each 
institution within which this work was undertaken. This 
study conforms to the provisions of the Declaration of 
Helsinki (as revised in Fortaleza, Brazil, October 2013). 
All patients were required to provide written informed 
consent prior to any study procedures.

2.2  |  Patient eligibility

Adults at least 20 years of age, with histologically or cy-
tologically confirmed advanced or metastatic BTC, ESCC, 
or HNSCC, were eligible for enrollment. Patients with 
BTC or ESCC must have experienced disease progres-
sion during or following ≥1 platinum-based therapy for 
unresectable disease for locally advanced, R/M disease. 
Patients with ESCC that demonstrated disease progres-
sion within 24 weeks of completing platinum-containing 
therapy were enrolled. Patients with HNSCC must have 
demonstrated disease progression during or following 
≥1 platinum-based therapy for R/M disease. Eligible pa-
tients had ≥1 measurable lesion by Response Evaluation 
Criteria In Solid Tumors (RECIST) v1.1, an Eastern 
Cooperative Oncology Group (ECOG) performance sta-
tus (PS) of 0 or 1, a minimum life expectancy of 16 weeks, 
and adequate organ and marrow function. Patients in the 
durvalumab monotherapy cohort were required to pro-
vide an unstained archived tumor tissue sample, as well 
as a recent tumor biopsy (taken following completion of 
the most recent therapy). The durvalumab plus tremeli-
mumab cohort were to provide a fresh tumor biopsy at 

screening (preferred) or, alternatively, an archived tumor 
tissue sample obtained less than 3 years prior to screening. 
For both cohorts, the lesions for biopsy should not have 
been a RECIST target lesion, unless no others were suit-
able. If a RECIST target lesion was used, the longest diam-
eter had to be ≥2 cm.

Exclusion criteria included treatment with any immu-
notherapy (including, but not restricted to, any anti-PD-1, 
anti-PD-L1, or anti-CTLA-4 antibody) or investigational 
anticancer treatment within 4  weeks prior to the initial 
dose of the study drug (within 6 weeks if mAb therapy). 
Other exclusion factors included: current or previous use 
of immunosuppressants within 28 days of the initial study 
drug dose (intranasal or inhaled corticosteroids or systemic 
corticosteroids at physiologic doses ≤ 10 mg/day of prednis-
olone were exempt); receipt of live attenuated vaccination 
within 30  days either preceding study enrollment or fol-
lowing receipt of study drug; major surgery within 30 days 
prior to the initial study drug dose, or undergoing recov-
ery from previous surgery; and unresolved toxicity from 
previous anticancer treatment or any previous Grade ≥ 3 
immune-mediated adverse events (imAEs) while receiv-
ing immunotherapy. For the combination cohort, patients 
who experienced Grade ≥ 3 interstitial lung disease follow-
ing any therapy were not enrolled. Additional exclusions 
included: any symptomatic or untreated central nervous 
system metastases requiring concurrent treatment; other 
invasive malignancy within 5  years preceding study en-
rollment; uncontrolled intercurrent illness; active or prior 
documented autoimmune disease within the last 2 years; 
history of primary immunodeficiency; or any condition 
that the investigators considered likely to interfere with as-
sessment of the study drug.

2.3  |  Study assessments

The primary objective was to assess the safety and toler-
ability of durvalumab (±tremelimumab) in patients with 
advanced BTC, ESCC, or HNSCC. Secondary objectives 
were to evaluate the immunogenicity and antitumor activ-
ity of durvalumab (±tremelimumab). Analyses were per-
formed by tumor type, with summary statistics reported 
for patient demographics and baseline characteristics, as 
well as safety data. PD-L1 expression was measured from 
either archival or fresh (obtained at screening) tumor 
samples using the VENTANA PD-L1 (SP263) Assay 
(Ventana Medical Systems, Inc.). PD-L1 positive and 
high-expression cutoffs evaluated were ≥1% tumor cells 
(TC ≥ 1%) or ≥25% tumor cells (TC ≥ 25%), respectively, 
at any staining intensity exceeding background.

All patients who received ≥1 dose of durvalumab per 
protocol were included in the safety analysis set. Survival 
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data were analyzed using the full analysis set, and in-
cluded every patient that received a dose of durvalumab 
before the data cutoff. Response data were assessed using 
the response evaluable set, and included every patient in 
the full analysis set that had measurable disease at base-
line, as determined by the study investigators at a baseline 
disease assessment. AEs were analyzed using National 
Cancer Institute Common Terminology Criteria for Adverse 
Events v4.03 in the safety analysis. AEs were assessed by 
investigators; AE, serious AE (SAE), and concomitant 
treatment assessments were performed at regular inter-
vals postdosing. AEs of special interest (AESI) were re-
viewed and imAEs were reported. An imAE was defined 
as an AESI that required treatment with systemic steroids 
or other immunosuppressants and/or endocrine ther-
apy, was compatible with an immune-mediated mecha-
nism of action, and had no apparent alternative etiology. 
Serologic, immunologic, and histologic data, as required, 
were used to aid the characterization of imAEs. Antidrug 
antibody (ADA) analyses were conducted for durvalumab 
and tremelimumab; the ADA set included patients in all 
cohorts with available ADA data who received ≥ 1 dose of 
durvalumab.

3   |   RESULTS

3.1  |  Patients

The study data cutoff was March 31, 2018. Summary base-
line demographics are reported in Table 1.

3.1.1  |  Durvalumab monotherapy

In total, 120 patients were assigned durvalumab mono-
therapy (10 mg/kg Q2W). Of these, 116 patients received 
treatment. There were 42 patients with BTC, with tumor 
locations recorded as extrahepatic (n  =  8, 19.0%), gall 
bladder (n = 19, 45.2%), intrahepatic (n = 13, 3.0%), or bile 
duct (n = 2, 4.8%). There were 42 patients with ESCC and 
32 patients with HNSCC (Table 1). In the overall popula-
tion, the median age was 63.5 years, 88 (75.9%) were male, 
and 109 (94.0%) were from Japan. Overall, most patients 
were current (n = 9, 7.8%) or former (n = 74, 63.8%) smok-
ers (Table 1). Sixty-four patients (55.2% of the overall pop-
ulation) had an ECOG PS of 0. However, in BTC, a greater 
number of patients had an ECOG PS of 0 (n = 27, 64.3%) 
than 1 (n = 15, 35.7%) (Table 1). More than two previous 
lines of therapy for metastatic disease had been received 
by 47 (40.5%) patients. A PD-L1 expression of TC ≥ 1% was 
reported in 19 (45.2%), 25 (59.5%), and 19 (59.4%) patients 
with BTC, ESCC, and HNSCC, respectively (Table 1). At 

baseline, 6 (14.3%), 9 (21.4%), and 8 (25.0%) patients with 
BTC, ESCC, and HNSCC, respectively, had PD-L1 expres-
sion of TC ≥ 25% (Table 1).

3.1.2  |  Durvalumab plus tremelimumab

There were 127 patients assigned to durvalumab (20 mg/
kg Q4W) plus tremelimumab (1  mg/kg Q4W), and 124 
patients received treatment. The BTC group comprised 
65 patients with tumor locations recorded as extrahepatic 
(n = 15, 23.1%), gall bladder (n = 16, 24.6%), intrahepatic 
(n = 31, 47.7%), ampulla of Vater (n = 2, 3.1%), and un-
known (n = 1, 1.5%). There were 59 patients with ESCC 
(Table 1). The median age of the overall population was 
62.0 years and 99 (79.8%) were male. Just over half of the 
patients (n = 69, 55.6%) were from Japan, 28 (22.6%) were 
from the Republic of Korea, and 27 (21.8%) were from 
Taiwan (Table 1). In the overall population, most patients 
were current (n  =  10, 8.1%) or former (n  =  73, 58.9%) 
smokers. An ECOG PS of 0 was recorded in 58 (46.8%) pa-
tients (Table 1) and 53 (42.7%) patients had received more 
than two previous lines of chemotherapy. At baseline, a 
PD-L1 expression of TC ≥ 1% was recorded in 18 (27.7%) 
and 33 (55.9%) patients with BTC and ESCC, respectively 
(Table 1). Additionally, a PD-L1 expression of TC ≥ 25% 
was recorded in 0 and 8 (13.6%) patients with BTC and 
ESCC, respectively (Table 1).

3.2  |  Safety

A summary of AE categories for both treatment groups 
(durvalumab monotherapy and durvalumab plus treme-
limumab combination therapy) can be found in Table S1.

3.2.1  |  Durvalumab monotherapy

Median (range) treatment duration for durvalumab mono-
therapy was 9.86  (1.3–52.1) weeks. Median (range) treat-
ment duration was 11.8 (1.9–52.1) weeks in the BTC group, 
9.8 (1.9–52.1) weeks in the ESCC group, and 8.9 (1.3–42.1) 
weeks in the HNSCC group. Overall, 103 (88.8%) patients ex-
perienced an AE and 31 (26.7%) were Grade ≥ 3 (Table S1). 
Treatment-related AEs (TRAEs) of any grade were reported 
in 27 (64.3%) patients with BTC, 22 (52.4%) patients with 
ESCC, and 25 (78.1%) patients with HNSCC (Table  2). 
The most frequently reported TRAEs across all tumor 
types were fatigue, decreased appetite, diarrhea, stomati-
tis, and hypothyroidism (Table 2). Grade ≥ 3 TRAEs were 
reported in 8 (19.0%) patients with BTC, 4 (9.5%) patients 
with ESCC, and 8 (25.0%) patients with HNSCC. The most 
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frequent were interstitial lung disease (BTC and HNSCC; 
n  =  3 [2.6%]) and nausea (BTC and HNSCC), decreased 
appetite (ESCC and HNSCC), hyponatremia (BTC and 
ESCC), lymphocyte count decreased (BTC and HNSCC), 
and anemia (BTC) (n = 2 [1.7%] each). Treatment-related 
SAEs were reported in 4 (9.5%) patients with BTC, 2 (4.8%) 
patients with ESCC, and 7 (21.9%) patients with HNSCC. 
Five patients in the monotherapy cohort discontinued ther-
apy due to TRAEs (BTC, n = 2 [4.8%]; ESCC, n = 1 [2.4%]; 
HNSCC, n = 2 [6.3%]). In the monotherapy cohort, TRAEs 
with the outcome of death occurred in three patients; one 
in the ESCC group (gastrointestinal hemorrhage) and two 
in the HNSCC group (hemoptysis and hepatic function 
abnormal). Overall, there were 18 (15.5%) imAEs reported 
(BTC, n = 3 [7.1%]; ESCC, n = 8 [19.0%]; HNSCC, 7 [21.9%]) 
(Table  S1). Treatments received and imAE outcomes are 
summarized in Table S1.

3.2.2  |  Durvalumab plus tremelimumab

The median (range) duration of exposure was 12.2  (0.7–
53.9) weeks in the durvalumab plus tremelimumab cohort. 
Median (range) treatment duration was 11.9  (3.9–53.9) 
weeks for patients with BTC, and 15.7 (0.7–52.1) weeks for 
patients with ESCC. Overall, 117 (94.4%) patients experi-
enced any AE and 61 (49.2%) were Grade ≥ 3 (Table S1). 
TRAEs were reported for 53 (81.5%) patients with BTC and 
34 (57.6%) patients with ESCC. The most frequently reported 
TRAEs across tumor types were pruritus, rash, and diarrhea 
(Table 2). Grade ≥ 3 TRAEs were reported in 15 (23.1%) pa-
tients with BTC and 8 (13.6%) patients with ESCC. The most 
frequent (≥2 patients in BTC and ESCC) were adrenal in-
sufficiency (n = 4 [3.2%]), and decreased appetite, hypona-
tremia, and pruritus (≥2 patients BTC only) (n = 2 [1.6%] 
each). Treatment-related SAEs were reported in 9 (13.8%) 
patients with BTC and 8 (13.6%) patients with ESCC. Eight 
patients in the combination cohort discontinued because 
of TRAEs (BTC, n = 5 [7.7%]; ESCC, n = 3 [5.1%]). TRAEs 
with the outcome of death occurred in one patient with 
BTC who experienced drug-induced liver injury. Overall, 
there were 32 (25.8%) imAEs reported (BTC, n = 15 [23.1%]; 
ESCC, n = 11 [32.8%]) (Table S1). Treatments received and 
imAE outcomes are summarized in Table S1.

3.3  |  Immunogenicity

3.3.1  |  Durvalumab monotherapy

Among the 112 patients with baseline ADA results, there 
were two patients with ADA to durvalumab at baseline; 
1 (2.4%) patient with BTC and 1 (3.4%) with HNSCC. 

Neither of these patients showed evidence of ADA post 
baseline. Post baseline, there were 9 (8.0%) patients who 
were ADA positive to durvalumab (BTC, n = 6 [14.3%]; 
ESCC, n = 2 [4.9%]; HNSCC, n = 1 [3.4%]). In the BTC 
group, 2 (4.8%) patients were transient positive. None of 
the patients who were ADA positive post baseline had 
neutralizing antibodies (nAb) post baseline (Table S2).

3.3.2  |  Durvalumab plus tremelimumab

Of the 102 patients with baseline ADA results, three (5.4%) 
patients with BTC had positive ADA to durvalumab at 
baseline. None of the patients with ESCC were ADA posi-
tive at baseline. Post baseline, there were four (3.9%) pa-
tients who were ADA positive (BTC, n = 3 [5.4%], ESCC, 
n  =  1 [2.2%]). There were no transient positive results. 
The one (2.2%) patient with ESCC who was ADA positive 
post baseline was also nAb positive (Table S2).

For ADAs to tremelimumab (n = 102), there were three 
(5.4%) patients in the BTC group who were ADA positive 
at baseline and none in the ESCC group. Post baseline, 
there were 16 (17%) patients who were ADA positive 
(BTC, n  =  10 [20.8%], ESCC, n  =  6 [13%]). In addition, 
of those who were ADA positive post baseline, 10 (20.8%) 
patients in the BTC group and five (10.9%) patients in the 
ESCC group were nAb positive post baseline (Table S2).

3.4  |  Efficacy

3.4.1  |  Durvalumab monotherapy

The objective response rate (ORR; investigator assessed) 
was 4.8% (2 of 42 patients) for patients with BTC, 7.1% (3 out 
of 42 patients) for patients with ESCC, and 9.4% (3 out of 32 
patients) for patients with HNSCC (Table 3). All observed 
responses were partial responses. There were no complete 
responses. The median duration of response (DoR) was 
9.7 months in patients with BTC, 2.5 months in patients with 
ESCC, and 5.1 months in patients with HNSCC (Table 3). 
Where samples with tumor quality sufficient to detect the 
PD-L1 status were available, in ESCC or HNSCC, ORR was 
greater for patients with PD-L1 expression versus no ex-
pression using the TC ≥ 1% cutoff (Table 3). Positive PD-L1 
expression (TC ≥ 1%), was not linked to a greater ORR for 
patients with BTC. In all three groups, the ORR in patients 
with high expression (PD-L1 TC ≥ 25%) was higher than the 
patients with low-PD-L1 expression (TC < 25%) (Table 3).

Median progression-free survival (PFS) was 1.5 months 
(95% confidence interval [CI] 1.4–2.6) in patients with 
BTC, 1.4 months (95% CI 1.3–1.6) in patients with ESCC, 
and 1.4 months (95% CI 1.1–1.6) in patients with HNSCC. 
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Median overall survival (OS) was 8.1 months (95% CI 5.6–
10.1) in patients with BTC, 5.2 months (95% CI 4.0–10.0) 
in patients with ESCC, and 4.5 months (95% CI 2.1–10.9) 
in patients with HNSCC (Figure 1A–C). OS at 12 months 
was 18.8% (95% CI 7.4–34.1), 22.3% (95% CI 10.6–36.8), 
and 21.8% (95% CI 8.3–39.3) for patients with BTC, ESCC, 
and HNSCC, respectively.

3.4.2  |  Durvalumab plus tremelimumab

For patients with BTC, the ORR (investigator assessed) 
was 10.8% (7 of 65 patients) and 20.3% (12 of 59 patients) 
in patients with ESCC. Complete response was experi-
enced by two patients with ESCC, with 10 partial responses. 
In the BTC group, there were seven partial responses and 

T A B L E  3   Best overall response across treatment and PD-L1 groups

Durvalumab Durvalumab + tremelimumab

Best overall response BTC (n = 42) ESCC (n = 42) HNSCC (n = 32) BTC (n = 65) ESCC (n = 59)

ORR, n (%) [95% CI] 2 (4.8) [0.6–16.1] 3 (7.1) [1.5–19.4] 3 (9.4) [2.0–25.0] 7 (10.8) [6.1–17.5] 12 (20.3) [11.0–32.8]

CR, n 0 0 0 0 2

PR, n 2 3 3 7 10

Median DoR, months 9.7 2.5 5.1 8.4 19.6

PD-L1 TC < 1%a n = 13 n = 10 n = 7 n = 35 n = 16

ORR, n (%) [95% CI] 1 (7.7) [0.2–36.0] 0 (0.0) [0.0–30.9] 0 (0.0) [0.0–41.0] 4 (11.4) [3.2–26.7] 1 (6.3) [0.2–30.2)

PD-L1 TC ≥ 1%a n = 19 n = 25 n = 19 n = 18 n = 33

ORR, n (%) [95% CI] 1 (5.3) [0.1–26.0] 3 (12.0) [2.6–31.2] 3 (15.8) [3.4–39.6] 1 (5.6) [0.1–27.3] 8 (24.2) [11.1–42.3]

PD-L1 TC < 25%b n = 26 n = 26 n = 18 n = 53 n = 41

ORR, n (%) [95% CI] 1 (3.9) [0.1–19.6] 1 (3.9) [0.1–19.6] 1 (5.6) [0.1–27.3] 5 (9.4) [3.1–20.7] 5 (12.2) [4.1–26.2]

PD-L1 TC ≥ 25%b n = 6 n = 9 n = 8 n = 0 n = 8

ORR, n (%) [95% CI] 1 (16.7) [0.4–64.1] 2 (22.2) [2.8–60.0] 2 (25.0) [3.1–65.1] NA 4 (50.0) [15.7–84.3]

Abbreviations: BTC, biliary tract cancer; CR, complete response; DoR, duration of response; ESCC, esophageal squamous cell carcinoma; HNSCC, head and 
neck squamous cell carcinoma; NA, not applicable; ORR, objective response rate; PD-L1, programmed cell death ligand-1; PR, partial response; TC, tumor cell.
aPD-L1 high expression cutoff ≥ 1% tumor cells (TC ≥ 1%).
bPD-L1 high expression cutoff ≥ 25% tumor cells (TC ≥ 25%).

F I G U R E  1   Overall survival in patients with BTC, ESCC, or HNSCC in the durvalumab monotherapy and durvalumab plus 
tremelimumab cohorts. Durvalumab monotherapy in patients with (A) BTC, (B) ESCC, and (C) HNSCC, and durvalumab plus 
tremelimumab in patients with (D) BTC and (E) ESCC. BTC, biliary tract cancer; ESCC, esophageal squamous cell carcinoma; HNSCC, head 
and neck squamous cell carcinoma
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no complete responses (Table  3). The median DoR was 
8.4  months in patients with BTC and 19.6  months in pa-
tients with ESCC (Table 3). In the ESCC group, the ORR in 
the PD-L1 TC ≥ 25% group was higher (50.0%) compared 
with the PD-L1 TC < 25% group (12.2%) (Table 3). Using the 
PD-L1 TC 1% cutoff, PD-L1 positive expression (TC ≥ 1%) 
was linked to a higher ORR versus no expression (TC < 1%) 
in ESCC (24.2% vs. 6.3%) but not for BTC (5.6% vs. 11.4%) 
(Table 3).

Median PFS was 1.6 months (95% CI 1.4–2.8) in patients 
with BTC and 2.9 months (95% CI 1.6–3.5) in patients with 
ESCC. Median OS was 10.1 months (95% CI 6.5–11.6) in 
the BTC group and 7.9 months (95% CI 5.9–11.5) in the 
ESCC group (Figure  1D,E). OS at 12  months was 34.3% 
(95% CI 22.6–46.4) and 35.3% (95% CI 22.3–48.5) for BTC 
and ESCC, respectively.

4   |   DISCUSSION

In this phase I study, durvalumab monotherapy and dur-
valumab plus tremelimumab both displayed an acceptable 
safety profile and preliminary clinical activity in patients 
with BTC, ESCC, or HNSCC.

In general, the safety profile for durvalumab monother-
apy was consistent with published literature. However, the 
percentage of TRAEs Grade ≥ 3 in the HNSCC group in 
this study (25%) appeared higher than previously reported 
in the literature14–16 with TRAEs Grade ≥ 3 reported at be-
tween 8%16 and 12.3%14 for durvalumab monotherapy in 
HNSCC. The reason for the higher rate of AEs observed 
is unclear, but in a small sample size it is possible to have 
fluctuations in numbers of AEs reported. Despite the 
higher rate of TRAEs in the HNSCC durvalumab mono-
therapy group, only two (6.2%) patients discontinued treat-
ment as a result of therapy, suggesting the events were 
manageable. Some TRAEs were reported more frequently 
in the durvalumab plus tremelimumab cohort versus the 
durvalumab monotherapy cohort, including pruritus and 
rash, which is consistent with the literature where a higher 
incidence of AEs and high-grade AEs are reported in anti-
PD-1/PD-L1 and anti-CTLA-4 combination therapies.

The incidence of positive ADA or nAb to durvalumab 
in this study was low and in line with previously reported 
data.24 Clinical activity was observed in both cohorts 
(durvalumab monotherapy and durvalumab plus tremeli-
mumab), and although this phase I study was not designed 
to make comparisons between monotherapy and combi-
nation therapy, or across cancer types, efficacy appeared 
to be numerically higher for the patients with BTC and 
ESCC included in the durvalumab plus tremelimumab 
cohort. In BTC, the ORR and OS in the durvalumab plus 
tremelimumab cohort compare favorably with published 

data on chemotherapy25 and immunotherapy (second- 
and third-line settings),10 and provides support for further 
development of immunotherapy combinations in BTC.

As with other checkpoint inhibitors such as pembroli-
zumab and nivolumab,26,27 which have shown activity in 
randomized controlled trials in the second-line setting, 
durvalumab showed clear signs of activity with durable re-
sponses in ESCC. Subtle differences in ORR between trials 
may be explained, in part, by differences in patient charac-
teristics. For ESCC the ORR for durvalumab monotherapy, 
7.1% (95% CI 1.5–19.4) was numerically lower than that for 
nivolumab, 19% (95 CI 14–26)26 and for pembrolizumab, 
14.3% (95% CI 6.7–25.4).27 This is likely owing to the cohort 
of patients enrolled in this study who were heavily pre-
treated and who had a poor prognosis. The ORR reported in 
patients with ESCC in the durvalumab plus tremelimumab 
group (20.3%; 95% CI 11.0–32.8) was higher than that in the 
monotherapy group (7.1%; 95% CI 1.5–19.4) with complete 
response reported in two patients. Of interest, the survival 
curve in patients with ESCC in the durvalumab plus tremeli-
mumab cohort appears to plateau at around 20%–25% be-
yond 2 years, indicating that a subgroup of individuals may 
obtain long-term benefit from this treatment. The response 
rates in this study support the application of immune check-
point inhibitors as monotherapy or combination therapy as 
important treatment strategies for patients with ESCC.

PD-L1 expression on tumor cells and immune cells 
has been linked to greater clinical benefit from anti-PD-
1-  and anti-PD-L1-targeted therapies across multiple 
tumor types. In the durvalumab monotherapy cohort in 
this study, ORR was numerically higher for all cancer 
types in patients with PD-L1 expression using both PD-
L1 cutoffs (TC ≥ 25% and TC ≥ 1%) than in patients with 
PD-L1 low or no expression (TC < 25% or TC < 1%), with 
the exception of BTC, which showed a higher ORR using 
the PD-L1 cutoff of TC ≥ 25% but not with TC ≥ 1%. For 
the durvalumab plus tremelimumab cohort, the ORR was 
also higher in patients with PD-L1 expression (TC ≥ 25% 
and TC ≥ 1%) in patients with ESCC. This trend was not 
confirmed in patients with BTC, since TC ≥ 1% was not as-
sociated with a higher ORR and none of the patients met 
the criteria for PD-L1 TC ≥ 25%. The general trend for a 
higher ORR in PD-L1 positive (TC ≥ 25% and TC ≥ 1%) 
patients with ESCC and HNSCC is consistent with pub-
lished reports regardless of tumor type; however, any po-
tential trends should be interpreted with caution due to 
the limited sample size in the PD-L1 evaluable population.

In conclusion, the safety profiles and the preliminary 
efficacy of durvalumab in combination with tremelim-
umab revealed through this study support further clini-
cal development of anti-PD-1/PD-L1 and anti-CTLA-4 
combinations in additional tumor types. Durvalumab 
monotherapy and durvalumab plus tremelimumab both 
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demonstrated acceptable toxicity profiles and clinical ben-
efit in patients from Asia with BTC, ESCC, and HNSCC 
who had progressed on previous systemic chemotherapy.
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