European Journal of Cancer 171 (2022) 259—268

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ejcancer.com

Original Research

Evaluation of pembrolizumab monotherapy in patients 'l)
with previously treated advanced salivary gland
carcinoma in the phase 2 KEYNOTE-158 study

Caroline Even **, Jean-Pierre Delord °, Katharine A. Price ¢,

Kazuhiko Nakagawa ¢, Do-Youn Oh ™, Matthew Burge £ _
Hyun C. Chung &, Toshihiko Doi ", Marwan Fakih ', Shunji Takahashi,
Lili Yao ¥, Fan Jin ¥, Kevin Norwood ¥, Aaron R. Hansen

* Gustave Roussy, Villejuif, France

Y mnstitut Claudius Regaud, IUCT-Oncopole, Toulouse, France

¢ Mayo Clinic, Rochester, MN, USA

4 Kindai University Hospital, Osaka, Japan

¢ Department of Internal Medicine, Seoul National University Hospital, Seoul, Republic of Korea
f Royal Brisbane and Women’s Hospital and University of Queensland, Herston, QLD, Australia
€ Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Republic of Korea

Y National Cancer Center Hospital East, Kashiwa, Japan

! City of Hope National Medical Center, Duarte, CA, USA

I Cancer Institute Hospital of the Japanese Foundation for Cancer Research, Tokyo, Japan

X Merck & Co., Inc., Rahway, NJ, USA

! Princess Margaret Cancer Centre, Toronto, ON, Canada

™ Cancer Research Institute, Seoul National University College of Medicine, Integrated Major in Innovative Medical Science,
Seoul National University Graduate School, Seoul, Republic of Korea

Received 18 February 2022; received in revised form 10 May 2022; accepted 15 May 2022
Available online 28 June 2022

KEYWORDS Abstract Aim: We evaluated pembrolizumab monotherapy in patients with advanced sali-
Salivary gland vary gland carcinoma on the phase 2 KEYNOTE-158 study (NCT02628067).

neoplasms; Methods: Eligible patients had histologically/cytologically confirmed advanced salivary gland
Immune checkpoint carcinoma with prior failure or intolerance to standard therapy, measurable disease per
inhibitors; Response Evaluation Criteria in Solid Tumours (RECIST) v1.1., and ECOG performance sta-
Clinical trial tus 0—1. Patients were enrolled irrespective of tumour PD-L1 expression. Patients received

pembrolizumab 200 mg Q3W for up to 35 cycles (~2 years). Radiographic imaging occurred
every 9 weeks through month 12, then every 12 weeks. PD-L1 positivity was defined as
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combined positive score >1 (evaluated using PD-L1 IHC 22C3 pharmDx). The primary
endpoint was objective response rate per RECIST v1.1.

Results: In total, 109 patients were enrolled (PD-L1—positive, 25.7%). At the data cutoff
(October 5, 2020), median follow-up was 53.3 (range, 50.8—56.3) months. Objective response
rate was 4.6% (95% CI, 1.5—10.4%) among all patients (complete response, n = 1; partial
response, n = 4) and was 10.7% (95% CI, 2.3—28.2%) in patients with PD-L1—positive disease
and 2.6% (95% CI, 0.3—9.1%) in patients with PD-L1—negative disease. Duration of response
was >24 months for all 5 responders; median duration of response was not reached (range,
25.1—-49.84+ months). Median progression-free survival and overall survival were 4.0 (95%
CI, 2.6—4.2) and 21.1 (95% CI, 15.9—25.5) months, respectively. Treatment-related adverse
events occurred in 75.2% (grade 3—4, 15.6%; grade 5, 0%) of patients. Immune-mediated
adverse events occurred in 22.0% of patients (grade 3, 5.5%; grade 4—5, 0).

Conclusions: A small subset of patients with advanced salivary gland carcinoma treated with
pembrolizumab had a response; all had response duration >2 years. The safety profile of pem-
brolizumab was manageable.

© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Salivary gland cancers are rare cancers with incidence
rates that vary by region [1]. Globally, malignant sali-
vary gland cancers are estimated to occur in 0.4—2.6/
100,000 individuals each year [1,2]. Outcomes are
particularly poor for patients who develop metastatic
disease [3—5]. Although S-year survival estimates for
patients with localised disease are 95%, estimates for
patients with distant metastases are 15%—44% [4,6,7],
with lower estimates for patients with high-grade,
unresectable tumours [4,8].

Treatment options are limited for patients with
recurrent, unresectable, or metastatic salivary gland
tumours. No systemic treatments have an indication for
salivary gland cancer, and cisplatin-based regimens are
the only systemic approach that is generally recom-
mended by the National Comprehensive Cancer
Network [9]. These regimens confer moderate activity,
with overall response rates of 27%—44%, but the me-
dian duration of response (DOR) is limited (7—15+
months) [10,11]. Current National Comprehensive
Cancer Network and ASCO clinical practice guidelines
provide support for certain targeted therapies (anti-
—vascular endothelial growth factor receptor inhibitors;
neurotrophic tyrosine receptor kinase [NTRK] therapy
for NTRK gene fusion-positive tumours; anti—human
epidermal growth factor receptor 2 [HER?2] therapy for
HER2-positive tumours; anti-androgen therapy for
androgen receptor—positive tumours) and immuno-
therapies (for tumours with high tumour mutation
burden [TMB-high]) [9,12]. However, given the poor
outcomes for patients with advanced salivary gland
cancer, a need exists for treatments that elicit more
durable responses in a broad range of patients.

The anti—programmed death 1 (PD-1) monoclonal
antibody pembrolizumab has demonstrated antitumour
activity in multiple tumour types, including in patients with
salivary gland cancer [13]. The phase 1b KEYNOTE-028
study (ClinicalTrials.gov, NCT02054806) enrolled a
cohort of 26 patients with programmed death ligand 1
(PD-L1)-positive advanced salivary gland cancer [13].
The objective response rate (ORR) in this cohort was 12%
(95% CI, 2—30%) and included three partial responses
(PRs), with a median DOR of 3.9 months (range, 3.5—20.6
months). Treatment-related adverse events (AEs) were
reported for 85% of patients.

KEYNOTE-158 (ClinicalTrials.gov, NCT02628067)
is an open-label, phase 2, multicohort study evaluating
pembrolizumab monotherapy in patients with one of 10
rare cancer types, and in patients with advanced solid
tumours assessed as high microsatellite instability (MSI-
H) or TMB-high. Herein, we report results from the
cohort of patients with previously treated salivary gland
cancer in KEYNOTE-158. In contrast to the phase 1b
KEYNOTE-028 study, patients were enrolled in
KEYNOTE-158 irrespective of tumour PD-L1 expres-
sion. Evaluation of outcomes by tumour biomarker
status was a prespecified study objective.

2. Methods
2.1. Study design and ethics

The ongoing KEYNOTE-158 study is a phase 2, single-
arm, multicentre, multicohort, open-label study evalu-
ating pembrolizumab monotherapy. Cohort J, for which
enrolment is complete, includes patients with salivary
gland carcinoma.
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Patients >18 years old were eligible to enrol in cohort
J if they had histologic or cytologic confirmation of
advanced, unresectable, and/or metastatic salivary gland
carcinoma, excluding sarcomas and mesenchymal tu-
mours, that was deemed incurable and for which prior
standard first-line therapy had failed. Tumours must
have progressed on or been intolerant to therapies
known to provide clinical benefit. Eligible patients had
measurable disease per Response Evaluation Criteria in
Solid Tumours (RECIST), version 1.1, confirmed by
independent central radiologic review, Eastern Cooper-
ative Oncology Group performance status of 0 or 1, life
expectancy of at least 3 months, and adequate haema-
tologic and organ function. Patients were required to
provide a tumour sample at screening for assessment of
PD-L1 status but were enrolled irrespective of
biomarker status.

Patients were excluded from the study if they had any
of the following: a diagnosis of immunodeficiency or
receipt of systemic steroid therapy or other immuno-
suppressive therapy within 7 days before receiving pem-
brolizumab; active autoimmune disease that required
systemic treatment within the previous 2 years; prior
anticancer monoclonal antibody treatment within 4
weeks before study day 1; received chemotherapy, tar-
geted small-molecule therapy, or radiation therapy within
2 weeks before study day 1; other known malignancy
within 2 years before enrolment (exceptions were cura-
tively treated basal or squamous cell carcinoma and
curatively resected in situ cancers); active central nervous
system metastasis and/or carcinomatous meningitis;
glioblastoma multiforme; or history or current evidence
of noninfectious pneumonitis requiring steroids.

The study was conducted in accordance with the
Declaration of Helsinki, the International Conference
on Harmonisation Good Clinical Practice guidelines,
and all applicable local and/or national regulations. At
each study site, the appropriate institutional review
board(s) or independent ethics committee(s) approved
the protocol and informed consent forms before the first
patient was enrolled. All patients provided written
informed consent to participate.

2.2. Study treatment

Pembrolizumab 200 mg was administered as an intra-
venous infusion once every 3 weeks for up to 35 cycles
(approximately 2 years) or until disease progression,
unacceptable toxicity, intercurrent illness that prevented
further pembrolizumab treatment, noncompliance with
the protocol, patient pregnancy, or physician or patient
decision. Clinically stable patients with radiologic pro-
gression could remain on treatment until progression
was confirmed on subsequent imaging assessment. Pa-
tients who attained complete response (CR) were
permitted to stop pembrolizumab treatment after
receiving at least eight treatment cycles. Eligible patients

who completed a full course (35 cycles) of pem-
brolizumab and achieved stable disease (SD), PR, or
CR, or who discontinued treatment early after attaining
CR, were allowed to receive up to 1 year of additional
pembrolizumab therapy if they had subsequent radio-
logic disease progression.

2.3. Assessments

PD-L1 status was assessed centrally using the PD-LI
IHC 22C3 pharmDx assay (Agilent Technologies, Car-
pinteria, CA, USA). PD-L1 status was defined accord-
ing to the combined positive score (CPS), which was
calculated as the number of PD-Ll-—staining cells
(tumour cells, lymphocytes, and macrophages) divided
by the total number of viable tumour cells, multiplied by
100. PD-L1—positive tumours were defined as CPS >1;
PD-L1—negative tumours were defined as CPS <I.
Tumour TMB status was assessed using the Founda-
tionOne CDx assay. TMB-high tumours were defined as
having at least 10 mutations per megabase. MSI status
was assessed retrospectively at a central laboratory
(Almac Group, Craigavon, UK), using PCR-based as-
says to analyse five tumour microsatellite loci (BAT25,
BAT26, NR21, NR24, and Mono27), as described pre-
viously [14].

Tumour imaging (using computed tomography
[preferred] or magnetic resonance imaging) was con-
ducted at baseline, every 9 weeks for 12 months, and
every 12 weeks thereafter. Imaging was continued until
disease progression, the start of new anticancer treat-
ment, withdrawal of consent, or death.

Safety assessments included the evaluation of new or
worsening AEs at all study visits, including the 30-day
safety follow-up (90-day follow-up for serious AEs) and
efficacy follow-up visits (every 12 weeks after treatment
discontinuation). AEs were graded according to the
National Cancer Institute Common Terminology
Criteria for Adverse Events (CTCAE) version 4.0.

2.4. Study endpoints

The primary efficacy endpoint was the ORR, defined as
the proportion of patients with CR or PR according to
RECIST version 1.1, as determined by independent
central radiologic review. ORR was analysed for the
cohort overall and in subgroups defined according to
tumour PD-L1 status. Secondary efficacy endpoints
included DOR, defined as the time from first docu-
mented evidence of CR or PR until disease progression
or death; progression-free survival (PFS), defined as the
time from first dose of study treatment to the first
documented disease progression according to RECIST
version 1.1, by independent central review, or death; and
overall survival (OS), defined as the time from first dose
of study treatment to death. The primary safety
endpoint was the incidence of AEs.
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2.5. Statistical analyses

The study was planned to enrol approximately 100 pa-
tients in cohort J regardless of the biomarker status of
the primary tumour. No statistical hypothesis testing
was planned for the study. Efficacy and safety analyses
included all patients who received >1 dose of pem-
brolizumab. Analyses of ORR used point estimates,
accompanied by Clopper—Pearson 95% CIs. DOR,
PFS, and OS were analysed using the Kaplan—Meier
method. Statistical analyses were done using SAS
version 9.4 (SAS Institute Inc., Cary, NC, USA).

3. Results
3.1. Patients

Between January 28, 2016, and July 12, 2016, 109 pa-
tients were enrolled at 36 sites in 13 countries. All patients
received at least one dose of pembrolizumab and were
included in the efficacy analyses. As of the data cutoff
(October 5, 2020), nine patients (8.3%) had completed
pembrolizumab treatment and 100 (91.7%) had dis-
continued treatment, including 85 (78.0%) who dis-
continued because of clinical or radiographic disease
progression, 10 (9.2%) who withdrew consent, and 5
(4.6%) who discontinued because of an AE. Three pa-
tients (2.8%) received a second course of pembrolizumab,
all of whom received all 17 doses during the second
course of treatment. The median time from first dose to
data cutoff was 53.3 (range, 50.8—56.3) months. Patients
had a median (range) age of 60.0 (22—82) years (Table 1).
All patients had stage IV disease, and 28 patients (25.7%)
had PD-L1—positive tumours (i.e., PD-L1 CPS >1).
Twenty-two patients (20.2%) had received more than two
prior lines of systemic therapy, and a majority received
prior radiation therapy (n = 94 [86.2%)]).

3.2. Antitumour activity

The ORR in the total population was 4.6% (95% CI,
1.5—10.4%), with one CR and four PRs (Table 2). For
the five patients who achieved a PR (n = 4) or CR
(n = 1), the median time to response was 2.0 months
(range, 1.9—4.2 months). The DOR exceeded 24 months
for all patients who had a response; the median DOR
was not reached (range, 25.1 to 49.8+ months) (Fig. 1).
At the data cutoff, four of the five responders had not
progressed (one had an ongoing response and three had
been censored because their last adequate assessment
was >5 months prior to the data cutoff date).

Of the 103 patients who had at least one postbaseline
tumour assessment, a reduction in the size of target le-
sions relative to baseline was observed for 24 patients
(23.3%), including eight (7.8%) who had at least a 30%
reduction in tumour size (Fig. 2). Among these eight

Table 1
Patient demographics and baseline characteristics.

Characteristic All patients
N = 109

Age, median (range), y 60.0 (22—82)

<65y 77 (70.6)
Sex

Men 54 (49.5)

Women 55 (50.5)
ECOG performance status

0 58 (53.2)

1 51 (46.8)
Metastatic stage

MO 2(1.8)

M1 107 (98.2)
Disease stage

v 22 (20.2)

IVB 1 (0.9)

IvC 86 (78.9)
Histologic subtype®

Adenoid cystic carcinoma 59 (54.1)

Adenocarcinoma 25 (22.9)

Other 25(22.9)
Number of prior lines of systemic therapy

0 15 (13.8)

1 46 (42.2)

2 26 (23.9)

3 or more 22 (20.2)
Received prior radiation therapy 94 (86.2)
PD-L1 status

CPS <1 77 (70.6)

CPS >1 28 (25.7)

Not evaluable® 4 (3.7)
TMB status

TMB-high (>10 mut/Mb) 3(2.8)

Non—TMB-high (<10 mut/Mb) 79 (72.5)

Unknown” 27 (24.8)
MSI status

MSI-high® 1(0.9)

Non—MSI-high 100 (91.7)

Missing” 8(7.3)

CPS, combined positive score; ECOG, Eastern Cooperative Oncology
Group; MSI, microsatellite instability; PD-L1, programmed death
ligand 1; TMB, tumour mutational burden.
Values are presented as n (%) unless stated otherwise.

% A complete description of patients’ tumour histology is provided in
Supplemental Table 1.

® Tissue sample not available or inadequate for evaluation of
biomarker expression.

¢ MSI-high status was determined using PCR-based central testing
evaluating five mononucleotide loci, as described previously [14].

patients, reductions were observed in patients with a
variety of baseline characteristics, including tumour
histology (adenocarcinoma, n = 3; adenoid cystic car-
cinoma, n = 2; squamous cell carcinoma, n = 1;
epithelial-myoepithelial carcinoma of the left parotid,
n = 1; mucinous carcinoma, n = 1) and prior therapy
(1 line, n = 5; >2 lines, n = 3).The disease control rate,
defined as the proportion of patients who achieved CR,
PR, or SD, was 53.2% (n = 58).

The ORR was 10.7% (95% CI, 2.3—28.2%) among
the 28 patients with PD-L1—positive tumours (CPS >1)
and included three patients who attained PR. The ORR
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Table 2
Antitumour activity of pembrolizumab, according to RECIST version 1.1 criteria, as assessed by blinded independent central radiologic review."

Assessment All patients Patients with Patients with
(N = 109) PD-L1—positive tumours* PD-L1—negative tumours”
(n = 28) (n=177)
ORR, n (95% CI)° 4.6 (1.5-10.4) 10.7 (2.3-28.2) 2.6 (0.3-9.1)
Best overall response, n (%)
CR 1(0.9) 0 1(1.3)
PR 4 (3.7 3 (10.7) 1(1.3)
SD¢ 53 (48.6) 9 (32.1) 43 (55.8)
Non-CR/non-PD 1(0.9) 0 1(1.3)
PD 42 (38.5) 11 (39.3) 29 (37.7)
Not evaluable? 5 (4.6) 4 (14.3) 0
No assessment® 3(2.8) 1(3.6) 2 (2.6)
Time to response, median (range), months 2.0 (1.9-4.2) - -
DOR, median (range), months Not reached (25.1—49.8+) — —
Patients with response >24 months, n (%) 5(100.0) — —

CR, complete response; DOR, duration of response; ORR, objective response rate; PD, progressive disease; PD-L1, programmed death ligand 1;
PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease.

# Four patients (3.7%) had tumours that were not evaluable for tumour PD-L1 status. PD-LI status was not assessed in three patients (2.8%).
PD-L1 status was determined according to a combined positive score >1 for PD-L1—positive or <1 for PD-L1—negative.

® Includes patients with confirmed CR or PR. At the time of analysis, all responses were confirmed.

¢ Best overall response assessment required SD of at least 6 weeks in duration.

4 Two patients had imaging results showing SD within 42 days of randomisation but had no subsequent imaging and were therefore classified as
not evaluable. Three patients had missing anatomies or non-evaluable lesions.

¢ No postbaseline assessment available for response evaluation.

B ) CR
L | PR
] ® PD

* | ast Dose

A4 | ® Ongoing Response

e ® Censored

0 6 12 18 24 30 36 42 48 54 60
Time, months
Fig. 1. Time to response and duration of response. Response (i.e., patients with complete or partial response) was assessed according to

Response Evaluation Criteria in Solid Tumors version 1.1 criteria by independent central review. Green bar indicates duration of follow-
up. CR, complete response; PD, progressive disease; PR, partial response.

was 2.6% (95% CI, 0.3—9.1%) among the 77 patients
with PD-L1—negative tumours (CPS <1) and included
one patient with a CR and one with a PR. Confirmed
objective response was achieved in one patient (33.3%)
with TMB-high disease and three (3.8%) with non-
TMB-high disease. One further patient with a response
had unknown TMB status. Additionally, confirmed
objective response was achieved in one patient (100%)
with MSI-high disease and four (4.0%) with non-MSI-
high disease. One patient in the cohort had a tumour
that was both MSI-H and TMB-high and achieved a
CR.

3.3. Progression-free survival and overall survival

At data cutoff, 101 patients (92.7%) had experienced
disease progression or death. Median PFS was 4.0 (95%

CI, 2.6—4.2) months; the estimated 6-, 12-, and 24-
month PFS rates were 35.8%, 14.2%, and 10.9%,
respectively (Fig. 3A).

Eighty-three patients (76.1%) died during the study.
Median OS was 21.1 (95% CI, 15.9—25.5) months; the
estimated 24-, 36-, and 48-month OS rates were 44.9%,
32.7%, and 23.2%, respectively (Fig. 3B).

3.4. Safety

Treatment-related AEs occurred in 82 of 109 (75.2%)
patients (Table 3). The most frequently occurring
treatment-related AEs were fatigue (n = 29 [26.6%)]),
asthenia (n = 16 [14.7%]), pruritus (n = 15 [13.8%)]),
diarrhoea (n = 13 [11.9%]), and hypothyroidism
(n = 12 [11.0%]). Sixteen patients (14.7%) experienced
grade 3 events and one (0.9%) experienced a grade 4
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Fig. 2. Best percentage change from baseline in target lesion size. Change from baseline in target lesion size was assessed according to
Response Evaluation Criteria in Solid Tumors version 1.1 criteria by independent central radiologic review (N = 99). Percentage changes
>100% are presented as 100%. PD-L1, programmed death ligand 1. a Eight patients had a >30% reduction in tumour size; three patients
also developed new lesions and were therefore not assessed as having an objective response. Tumour histology in these patients was
adenocarcinoma (n = 3), adenoid cystic carcinoma (n = 2), squamous cell carcinoma (n = 1), epithelial-myoepithelial carcinoma of the
left parotid (n = 1), and mucinous carcinoma (n = 1). Asterisks indicate patients with a confirmed objective response.
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Median
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101/109 (92.7%) 4.0 (2.6-4.2)

6-month rate
35.8%

PFS, %

12-month'rate 24-month rate

10.9%

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
No. at risk Time, months
109 64 39 20 14 12 12 10 10 8 7 7 6 3 2 1 1 1 0 0 0

B 100-
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32.7%
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48-month rate
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109 102 8 78 70 65 59 54 48 39 39 37 35 30 27 25 24 24 3 0 O

Fig. 3. (A) Progression-free survival and (B) overall survival. PFS was assessed according to Response Evaluation Criteria in Solid Tumors
version 1.1 criteria by independent central review. PFS, progression-free survival.
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Table 3
Adverse events.

Adverse events, n (%) All patients

N = 109

Any treatment-related AE 82 (75.2)
Grade 3—4 17 (15.6)*
Grade 5 0
Led to treatment 5(4.6)

discontinuation
Treatment-related AEs Any Grade Grade 3—4
occurring in >5% of patients

Fatigue 29 (26.6) 3(2.8)
Asthenia 16 (14.7) 0
Pruritus 15 (13.8) 0
Diarrhoea 13 (11.9) 0
Hypothyroidism 12 (11.0) 0
Arthralgia 10 9.2) 1(0.9)
Rash 10 9.2) 1(0.9)
Decreased appetite 9 (8.3) 0
Stomatitis 7 (6.4) 0
Nausea 6 (5.5) 0
Maculopapular rash 6 (5.5) 0
Weight decreased 6 (5.5) 0

Immune-mediated AEs Any Grade Grade 3°
Any immune-mediated AE®¢ 24 (22.0) 6 (5.5)
Hypothyroidism 13 (11.9) 0
Hyperthyroidism 6 (5.5) 0
Adrenal insufficiency 3(2.8) 1(0.9)
Colitis 2(1.8) 2(1.8)
Pneumonitis 2 (1.8) 0
Severe skin reactions 2 (1.8) 1(0.9)
Hepatitis 1(0.9) 0
Hypophysitis 1(0.9) 0
Pancreatitis 1(0.9) 1(0.9)
Type 1 diabetes mellitus 1(0.9) 1(0.9)

AE, adverse event.

# Only one grade 4 event occurred (diplopia).

® No grade 4 or 5 immune-mediated AEs occurred.

¢ Immune-mediated AEs were reported based on a list of terms
specified at the time of analysis and included regardless of attribution
to study treatment or immune relatedness by the investigator. Related
terms were included.

9 There were no infusion reactions.

event (diplopia). No grade 5 treatment-related AEs
occurred. Fatigue (n = 3 [2.8%)]), colitis (n = 2 [1.8%)]),
and hypophosphatemia (n = 2 [1.8%]) were the only
treatment-related grade 3 or 4 events that occurred in
more than one patient. Five patients (4.6%) dis-
continued pembrolizumab because of a treatment-
related AE.

Immune-mediated AEs (reported based on a list of
terms specified at the time of analysis and included
regardless of attribution to study treatment) occurred in
24 patients (22.0%) (Table 3). The most frequent of these
were hypothyroidism (n = 13 [11.9%]), hyperthyroidism
(n = 6[5.5%]), and adrenal insufficiency (n = 3 [2.8%]).
Grade 3 immune-mediated AEs were reported for six
patients (5.5%), and no grade 4 to 5 immune-mediated
AEs occurred. Four patients (3.7%) discontinued treat-
ment owing to an immune-mediated AE. No infusion
reactions were reported.

4. Discussion

In this analysis from the KEYNOTE-158 study, pem-
brolizumab demonstrated antitumour activity with du-
rable response in a subset of patients with previously
treated advanced salivary gland carcinoma. In the
overall cohort, 4.6% of patients had an objective
response. All responses were maintained for at least
2 years, and at a median follow-up of more than 4 years,
the median DOR was not reached. Although responses
occurred in only a subset of patients, the durability of
the responses in this study was notable, particularly
given the heavily pretreated patient population enrolled
in this study (failure on or intolerance to standard
therapy was an entry requirement). The median PFS
was 4.0 months, and most patients experienced a PFS
event within 6 months of study entry. The median OS
was 21.1 months and approximately one third of pa-
tients remained alive at 3 years.

Our current findings build on earlier results from the
phase 1b multicohort KEYNOTE-028 study of pem-
brolizumab monotherapy in 26 patients with PD-
L1—positive advanced salivary gland carcinoma [13]. The
ORR of 12% (n = 3) in KEYNOTE-028 is similar to the
10.7% (n = 3) ORR observed for patients with PD-
Ll—positive tumours in the current analysis of
KEYNOTE-158. Our analysis expands on those previous
findings by including patients with PD-L1—negative tu-
mours, two of whom also attained response (2.6%),
including one with a CR. In contrast to KEYNOTE-028,
in which responders had a median DOR of 3.9 months
(range, 3.5—20.6 months), the DOR in the current anal-
ysis was not reached (range, 25.1 to 49.8+ months). The
OS was also longer in the current study than in
KEYNOTE-028 (21.1 vs. 13 months). Given the limited
number of responders in the overall cohort, it is difficult to
evaluate whether tumour PD-L1 expression was associ-
ated with outcome in this population of patients with
salivary gland cancer.

Very few patients in this study had MSI-H (n = 1) or
TMB-high (n = 3) disease. One patient with MSI-H and
TMB-high disease experienced a response, consistent
with earlier reports from the KEYNOTE-158 study
[14,15]. Taken together, these findings suggest that re-
sponses may be observed regardless of tumour
biomarker status. However, the results are difficult to
interpret given the small number of patients with MSI-H
and TMB-high salivary cancer. Investigation of associ-
ations between other potential biomarkers and tumour
response among patients with salivary gland cancer
receiving pembrolizumab therapy could help address the
unmet need in this setting.

Results from KEYNOTE-158 represent, to our
knowledge, the largest data set describing outcomes
among patients with salivary cancer receiving check-
point inhibitor therapy. We have identified three other
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clinical trials of immune checkpoint inhibitor therapy
for patients with salivary gland tumours. A phase 2
study of nivolumab in 98 patients with recurrent or
metastatic salivary gland cancer reported responses in 4
of 46 patients (8.7%) with adenoid cystic carcinoma
(ACC) and 2 of 52 patients (3.8%) with non-ACC tu-
mours (all responses were PRs) [16]. Another phase 2
study evaluated nivolumab plus ipilimumab for 64 pa-
tients with recurrent or metastatic salivary gland cancer.
Among patients with ACC, 2 of 32 (6%) had an objec-
tive response [17], and among patients with non-ACC, 5
of 32 (16%) had an objective response (all responses
were PRs) [18]. A phase 1 study of the PD-1 inhibitor
JTX-4014 enrolled 2 patients with PD-L1—positive tu-
mours. Both patients were reported to have durable
responses to treatment although the details of those re-
sponses were not described [19]. Trials evaluating
whether combining pembrolizumab with other agents
can improve outcomes among patients with salivary
gland cancer are ongoing. These trials are evaluating

combinations of pembrolizumab with lenvatinib
(NCT04209660), androgen-deprivation therapy
(NCT03942653), the MDM-2 inhibitor APG-115

(NCT03781986), and chemotherapy (NCT03360890;
NCT04895735).

The safety profile of pembrolizumab in patients with
advanced salivary gland carcinoma was consistent with
what was previously reported for pembrolizumab
monotherapy in patients with advanced solid tumours;
no unexpected safety signals were detected
[13—15,20—22]. The nature and severity of treatment-
related AEs experienced during the study was consis-
tent with those reported in previous studies
[13—15,20—22]. Few patients experienced AEs of grade
3/4 severity, and there were no treatment-related deaths.

Given the rarity of salivary gland cancer and paucity
of studies in this tumour type, the findings from
KEYNOTE-158 constitute a large and important data
set for a treatment approach (immunotherapy) that has
been only minimally explored in this setting. However,
interpretation of the current results is limited by the
single-arm study design, which was necessitated by the
lack of an appropriate comparator therapy for this rare
tumour type.

Pembrolizumab monotherapy demonstrated anti-
tumour activity and durable responses in a small subset
of patients with advanced salivary gland carcinoma.
Responses were observed in patients with both PD-
L1—positive and PD-Ll1—negative disease and irre-
spective of TMB or MSI status. These data represent the
largest prospective evaluation of immunotherapy in
patients with salivary gland cancer.
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