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IMPORTANCE Current treatment options for progressive ovarian cancer provide limited
benefit, particularly in patients whose disease has become resistant to platinum-based
chemotherapy.

OBJECTIVE To assess the efficacy and safety of avelumab, an anti–programmed death-ligand 1
agent, in a cohort of patients with previously treated recurrent or refractory ovarian cancer.

DESIGN, SETTING, AND PARTICIPANTS In an expansion cohort of a phase 1b, open-label study
(JAVELIN Solid Tumor), 125 patients with advanced ovarian cancer who had received
chemotherapy including a platinum agent were enrolled between November 6, 2013, and
August 27, 2015. Statistical analysis was performed from December 31, 2016, to October 9,
2018.

INTERVENTION Patients received avelumab, 10 mg/kg, every 2 weeks until disease
progression, unacceptable toxic effects, or withdrawal from the study.

MAIN OUTCOMES AND MEASURES Prespecified end points in this cohort included confirmed
best overall response (per Response Evaluation Criteria In Solid Tumors, version 1.1),
immune-related best overall response, duration of response, progression-free survival,
overall survival, results of programmed death-ligand 1 expression–based analyses, and safety.

RESULTS A total of 125 women (median age, 62.0 years [range, 27-84 years]) who had
received a median of 3 prior lines of treatment (range, 0-10) for advanced disease were
enrolled in the study. Patients received avelumab for a median of 2.8 months (range, 0.5-27.4
months), with a median follow-up of 26.6 months (range, 16-38 months). A confirmed
objective response occurred in 12 patients (9.6%; 95% CI, 5.1%-16.2%), including a complete
response in 1 patient (0.8%) and a partial response in 11 patients (8.8%). The 1-year
progression-free survival rate was 10.2% (95% CI, 5.4%-16.7%) and median overall survival
was 11.2 months (95% CI, 8.7-15.4 months). Infusion-related reactions occurred in 25 patients
(20.0%). Other frequent treatment-related adverse events (any grade event occurring in
�10% of patients) were fatigue (17 [13.6%]), diarrhea (15 [12.0%]), and nausea (14 [11.2%]).
Grade 3 or higher treatment-related adverse events occurred in 9 patients (7.2%), of which
only the level of lipase increased (3 [2.4%]) occurred in more than 1 patient. Twenty-one
patients (16.8%) had an immune-related adverse event of any grade. No treatment-related
deaths occurred.

CONCLUSIONS AND RELEVANCE Avelumab demonstrated antitumor activity and acceptable
safety in heavily pretreated patients with recurrent or refractory ovarian cancer.
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O varian cancer is the most common cause of death
among gynecologic malignant neoplasms in the United
States and is responsible for 5% of cancer-related

deaths in women.1 Approximately 239 000 new cases are di-
agnosed worldwide annually2 and more than 70% of US pa-
tients are diagnosed with late-stage disease, largely owing to
the absence of effective screening.3 Ovarian cancer is a hetero-
geneous disease with various subtypes that have varying
histologic characteristics, molecular characteristics, and
prognosis.4 Platinum-based chemotherapy, with or without
bevacizumab, is the standard-of-care first-line treatment,5

although rates of relapse are high (approximately 70% within
3 years).6 Clear cell carcinoma, in particular, responds poorly
to chemotherapy and has a poorer prognosis than cancers with
more common histologic types.7,8 Standard therapies for plati-
num-resistant or refractory ovarian cancer, including peg-
ylated liposomal doxorubicin, weekly paclitaxel, and topote-
can, provide limited benefits,3,5,6 and overall survival (OS) in
patients with relapsed disease who have received multiple
lines of prior treatment is particularly short (eg, median, 10.6
months with fourth-line chemotherapy vs 3.3 months with-
out treatment).9 Standard chemotherapy regimens are also as-
sociated with a high level of toxic effects. Poly-(ADP [adeno-
sine diphosphate]-ribose) polymerase (PARP) inhibitors have
efficacy in patients with BRCA-mutated (BRCA1: OMIM, 113705;
and BRCA2: OMIM, 600185) recurrent ovarian cancer10,11 or
with high-grade serous and endometrioid tumors, irrespec-
tive of BRCA status, when used as switch-maintenance treat-
ment after platinum-sensitive recurrence.12-14 Additional treat-
ment options are needed to prolong OS and improve quality
of life in patients with advanced ovarian cancer regardless of
their treatment history.

Increasing evidence indicates that immune responses may
influence patient outcomes in ovarian cancer.15 In particular,
the presence of tumor-infiltrating lymphocytes, especially
CD8+ tumor-infiltrating lymphocytes, is associated with a bet-
ter prognosis.15-18 Furthermore, ovarian tumor cells often
express the immune checkpoint protein programmed death-
ligand 1 (PD-L1) and tumor-infiltrating lymphocytes often ex-
press its receptor (programmed cell death 1 [PD-1]).19,20 The
interaction between PD-1 and PD-L1 is a key therapeutic tar-
get for reactivating immune responses against multiple
cancers21-23; thus, agents targeting this interaction could pro-
vide therapeutic benefit in ovarian cancer.

Avelumab is a human immunoglobulin G1 monoclonal
antibody with a wild-type Fc region that blocks PD-L1.24 In
addition to activating adaptive immune responses by inhib-
iting interactions between PD-L1 and PD-1, preclinical mod-
els suggest that avelumab may also activate innate immune
effector cells.25 Avelumab has been well tolerated and asso-
ciated with durable clinical activity in various types of
tumors, including advanced non–small cell lung cancer and
urothelial carcinoma that progressed after platinum-based
chemotherapy.26-28 Avelumab has been approved in various
countries for the treatment of metastatic Merkel cell carci-
noma and for locally advanced or metastatic urothelial
carcinoma that has progressed during or after platinum-
containing chemotherapy.29,30

We report phase 1b data from the JAVELIN Solid Tumor trial
in patients with recurrent or refractory ovarian cancer and dis-
ease progression after platinum-based chemotherapy.

Methods
Study Design and Patients
The JAVELIN Solid Tumor trial (protocol in Supplement 1) is
an ongoing phase 1, global, open-label trial. In the dose-
expansion cohort reported here, eligible patients enrolled be-
tween November 6, 2013, and August 27, 2015, had stage III
to IV epithelial ovarian, fallopian tube, or peritoneal cancer (ac-
cording to American Joint Committee on Cancer [Cancer Stag-
ing Manual, 7th edition]/Union for International Cancer Con-
trol TNM [TNM Classification of Malignant Tumours, 6th
edition]31 and International Federation of Gynecology and Ob-
stetrics Staging System, seventh edition)32 and recurrent or re-
fractory disease (defined as progression within 6 months of
platinum-based chemotherapy [ie, platinum-resistant dis-
ease] or progression after subsequent therapy in patients whose
disease had previously relapsed). Patients who had pro-
gressed after adjuvant therapy or therapy for metastatic dis-
ease were eligible. Other eligibility criteria included age 18 years
or older, Eastern Cooperative Oncology Group performance
status of 0 or 1, estimated life expectancy more than 3
months, and adequate hematologic, hepatic, and renal func-
tion values. All patients were required to have a fresh or ar-
chival tumor specimen for assessment of PD-L1 expression, but
eligibility was independent of tumor PD-L1 status. Exclusion
criteria included prior treatment with a T-cell–targeting im-
mune checkpoint inhibitor, other cancer diagnosis within 5
years, rapidly progressive disease, central nervous system
metastases, and known autoimmune disease.27

The trial was conducted in accordance with the ethics prin-
ciples of the Declaration of Helsinki33 and the International
Council on Harmonisation Guidelines on Good Clinical Prac-
tice. The protocol was approved by the institutional review
board or independent ethics committee of each center (eTable 1
in Supplement 2). All patients provided written informed con-
sent before enrollment.

Key Points
Question Does avelumab have clinical activity in the treatment of
recurrent or refractory ovarian cancer?

Findings In this phase 1b cohort study, 125 patients with heavily
pretreated ovarian cancer (median, 3 prior lines) received
avelumab, 10 mg/kg, every 2 weeks. The objective response rate
was 9.6%, complete response occurred in 1 patient (0.8%), the
1-year progression-free survival rate was 10.2%, median overall
survival was 11.2 months, grade 3 or 4 treatment-related adverse
events occurred in 7.2% of patients, and immune-related adverse
events occurred in 16.8% of patients.

Meaning Avelumab demonstrated antitumor activity and an
acceptable safety profile in heavily pretreated patients with
recurrent or refractory ovarian cancer.
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Procedures and Assessments
All patients received avelumab, 10 mg/kg, via 1-hour intrave-
nous infusion every 2 weeks until disease progression, unac-
ceptable toxic effects, or any other protocol-based criteria for
withdrawal from the study occurred.27 Dose modifications
were not permitted. Premedication with an antihistamine
(eg, diphenhydramine hydrochloride, 25 to 50 mg) and acet-
aminophen, 500 to 650 mg (modified per local standards), was
administered 30 to 60 minutes before all infusions of ave-
lumab. Grade 2 adverse events (AEs) were managed by treat-
ment delays; events that did not resolve to grade 1 or lower by
the end of the next treatment cycle or that recurred led to per-
manent discontinuation of avelumab therapy (except for hor-
mone insufficiencies that could be managed by replacement
therapy).

Safety was assessed at each biweekly trial visit. Safety
assessments included assessment of AEs, physical examina-
tion, clinical laboratory tests (hematology, hepatic panels,
and serum chemistry), and documentation of concurrent
medications. Adverse events and laboratory abnormalities
were classified and graded according to National Cancer
Institute Common Terminology Criteria for Adverse Events,
version 4.03.34 A serious AE was defined as any untoward
event that was life threatening, required hospitalization,
resulted in disability, was a congenital anomaly, or resulted
in death. Immune-related AEs were identified using a
prespecified list of Medical Dictionary for Regulatory
Activities35 terms followed by comprehensive medical
review.

Clinical activity was assessed by investigators using Re-
sponse Evaluation Criteria In Solid Tumors (RECIST), version
1.1, and modified immune-related response criteria to deter-
mine the best overall response.36 Radiographic tumor assess-
ments were performed at baseline and then every 6 weeks. For
patients who had a partial response (PR) or complete re-
sponse (CR), a confirmatory computed tomographic scan or
magnetic resonance imaging scan was performed no sooner
than 28 days later and preferably at the scheduled 6-week
interval.

Expression of PD-L1 was assessed using a proprietary im-
munohistochemistry assay (Dako PD-L1 IHC 73-10 pharmDx)
based on an anti–PD-L1 rabbit monoclonal antibody clone (73-
10) under license to Merck KGaA.26,37 Collection of blood
samples for cancer antigen 125 (CA125) testing was manda-
tory and performed before the first administration of ave-
lumab, at week 7, and then once every 6 weeks. Germline
BRCA1/2 mutational status was collected where available, but
was not mandatory for this study.

Outcomes
Prespecified end points in this expansion cohort of the
JAVELIN Solid Tumor trial included best overall response
per investigator assessment (defined as best response per
RECIST, version 1.1, obtained among all tumor assessments af-
ter the start of treatment with avelumab until documented pro-
gression of disease), immune-related best overall response, du-
ration of response (defined as the time from first documented
PR or CR until disease progression or death, whichever oc-

curred first), progression-free survival (PFS), OS, evaluation
of PD-L1 expression in tumors, and safety (including inci-
dence and severity of AEs).

Statistical Analysis
Statistical analysis was performed from December 31, 2016, to
October 9, 2018. The sample size of this expansion cohort
was based on planned enrollment of at least 120 patients to
provide 95% Clopper-Pearson CIs for potential objective re-
sponse rates (ORRs; proportion of patients with a PR or CR; eg,
10% [95% CI, 5.3%-16.8%] or 20% [95% CI, 13.3%-28.3%]).
Safety and activity were analyzed in all patients who received
1 or more doses of avelumab. Follow-up duration was defined
as time from the start of treatment to data cutoff. Change in
the sum of target lesion diameters from baseline over time was
evaluated in patients with baseline tumor assessments and 1
or more assessments after baseline. Time-to-event end points
were estimated using the Kaplan-Meier method, and 95% CIs
for the median were calculated using the Brookmeyer-
Crowley method. P values for associations between categori-
cal variables were determined using the Fisher exact test. All
P values were from 2-sided tests and results were deemed sta-
tistically significant at P < .05. Change in CA125 level was based
on the lowest value while receiving treatment compared with
the baseline value.

Results
Patients
Between November 6, 2013, and August 27, 2015, a total of 125
women were enrolled and received avelumab. At the data cut-
off date of December 31, 2016, median follow-up was 26.6
months (range, 16-38 months) (Figure 1). Median patient age
was 62.0 years (range, 27-84 years) and the most common tu-
mor histologic type was serous of any grade (93 [74.4%];

Figure 1. Study Flowchart

23 Excluded before treatment because
they did not meet eligibility criteria

120 Discontinued study treatment
88 Had disease progression
16 Had adverse events
6 Withdrew consent
1 Died
1 Protocol noncompliance
8 Other reasons

148 Patients assessed for eligibility

5 Treatment ongoing

125 Analyzed for efficacy and
safety outcomes

125 Enrolled and treated with ≥1 dose
of avelumab
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Table 1). Prior to initiating avelumab, all patients had re-
ceived standard chemotherapy including a platinum agent. The
median number of prior lines of treatment for metastatic or
locally advanced disease was 3 (range, 0-10); 5 patients (4.0%)
had received prior treatment in the adjuvant setting only; 81
patients (64.8%) had received 3 or more prior lines of treat-
ment for locally advanced or metastatic disease; and 53 pa-
tients (42.4%) had received 4 or more prior lines of treat-
ment. Of 46 patients in whom germline BRCA1/2 status was
available, tumors were BRCA mutated in 8 patients (17.4%) and
BRCA wildtype in 38 (82.6%). Based on a PD-L1 cutoff of 1%
or more in tumor cells, 76 patients (60.8%) had a PD-L1–

positive tumor. Based on a PD-L1 cutoff of 5% or more in tu-
mor cells, 32 patients (25.6%) had a PD-L1–positive tumor.
Based on a PD-L1 cutoff of 10% or more in tumor-infiltrating
immune cells, 16 patients (12.8%) had a PD-L1–positive tu-
mor. The PD-L1 status was not evaluable in 11 patients (8.8%).
The median duration of avelumab treatment was 2.8 months
(range, 0.5-27.4 months) and patients received a median of 6
administrations of avelumab (range, 1-57). Five patients (4.0%)
continued to receive avelumab treatment after the data cut-
off date. The most common reason for treatment discontinu-
ation was disease progression (88 [70.4%]); other reasons
were AEs (16 [12.8%]), death (1 [0.8%]), withdrawal of con-
sent (6 [4.8%]), nonadherence to the protocol (1 [0.8%]), and
other (8 [6.4%]).

Antitumor Activity
Of 125 patients, 12 had a confirmed objective response (ORR,
9.6%; 95% CI, 5.1%-16.2%), including CR in 1 patient (0.8%) and
PR in 11 patients (8.8%) (Table 2). The median time to re-
sponse was 8.9 weeks (range, 5.3-23.6 weeks) and median
duration of response was 10.4 months (95% CI, 4.2-not esti-
mable); 5 patients had an ongoing response at the data cutoff
date (Figure 2A). In addition, 53 patients (42.4%) had stable
disease of any duration as the best response, resulting in a dis-
ease control rate of 52.0%. The immune-related ORR was 12.8%
(n = 16), consisting of 1 immune-related CR and 15 immune-
related PRs. The median time to immune-related response was
8.9 weeks (range, 5.3-23.6 weeks). Of 114 patients evaluable for
change in tumor size, 43 (37.7%) had a reduction of any level
vs baseline and 19 (16.7%) had a reduction of 30% or more
(Figure 2B and C), including 7 patients who did not meet the
criteria for confirmed objective response because of lack of con-
firmation (n = 2), or because of new lesions, progressive dis-
ease in nontarget lesions, or increase in target lesions prior to
maximum shrinkage (n = 7), which is suggestive of potential
pseudoprogression.

Table 1. Demographic and Baseline Characteristics of Patients

Characteristic Valuea (N = 125)
Age, median (range), y 62.0 (27-84)

<65 74 (59.2)

≥65 51 (40.8)

ECOG performance status

0 60 (48.0)

1 65 (52.0)

Time since first diagnosis, median (range), y 4.0 (0.8-24.3)

Time since diagnosis of metastatic disease, median
(range), y

2.4 (0.03-17.2)

No. of prior anticancer therapy lines for metastatic
or locally advanced disease

0 5 (4.0)

1 14 (11.2)

2 25 (20.0)

3 28 (22.4)

4 22 (17.6)

≥5 31 (24.8)

Median (range) 3 (0-10)

Histologic type

Serous 93 (74.4)

Mucinous 4 (3.2)

Endometrioid 3 (2.4)

Clear cell 2 (1.6)

Transitional cell 1 (0.8)

Other 3 (2.4)

Uncoded or missing 19 (15.2)

CA125 level, IU/mL

<35 8 (6.4)

35-70 13 (10.4)

>70 52 (41.6)

Unavailable 52 (41.6)

BRCA mutation status

Negative 38 (30.4)

Positiveb 8 (6.4)

Unknown 79 (63.2)

Abbreviations: CA125, cancer antigen 125; ECOG, Eastern Cooperative Oncology
Group.

SI conversion factor: To convert CA125 to kilounits per liter, multiply by 1.0.
a Data are presented as number (percentage) of patients unless otherwise

indicated.
b Deleterious mutation or mutation of uncertain significance.

Table 2. Confirmed Objective Response

Response Patients, No. (%) (N = 125)
Best overall response

Complete response 1 (0.8)

Partial response 11 (8.8)

Stable disease 53 (42.4)

Progressive disease 51 (40.8)

Not evaluable 9 (7.2)

ORR (95% CI), % 9.6 (5.1-16.2)

Disease control rate 65 (52.0)

Immune-related best overall response

Complete response 1 (0.8)

Partial response 15 (12.0)

Stable disease 61 (48.8)

Progressive disease 27 (21.6)

Not evaluable 21 (16.8)

Immune-related ORR (95% CI), % 12.8 (7.5-20.0)

Abbreviation: ORR, objective response rate.
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The median PFS was 2.6 months (95% CI, 1.4-2.8 months),
the 6-month PFS rate was 16.1% (95% CI, 10.1%-23.4%), and
the 12-month PFS rate was 10.2% (95% CI, 5.4%-16.7%), with
the Kaplan-Meier curve appearing to plateau up to 24 months
(eFigure, A, in Supplement 2). The median OS was 11.2 months
(95% CI, 8.7-15.4 months) and the 12-month OS rate was 47.0%
(95% CI, 37.6%-55.7%) (eFigure, B, in Supplement 2).

Of 2 patients enrolled with clear cell tumors, 1 had a PR and
the other had an immune-related PR. Of the other 10 patients

who had an objective response, the tumor histologic type was
serous in 7, endometrioid in 2, and uncoded in 1. In patients
with 1 or fewer prior lines of therapy for locally advanced or
metastatic disease (n = 19), the ORR was 21.1% (n = 4), the 12-
month PFS rate was 15.8% (95% CI, 3.9%-34.9%), and the me-
dian OS was 16.1 months (95% CI, 8.6-18.7 months). In pa-
tients with 2 prior lines of therapy for locally advanced or
metastatic disease (n = 25), the ORR was 8.0% (n = 2), the 12-
month PFS rate was 9.0% (95% CI, 1.6%-24.7%), and the

Figure 2. Antitumor Activity of Avelumab
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median OS was 11.1 months (5.7-19.8 months). In patients with
3 or more prior lines of therapy for locally advanced or meta-
static disease (n = 81), the ORR was 7.4% (n = 6), the 12-
month PFS rate was 9.5% (95% CI, 4.0%-17.8%), and the me-
dian OS was 10.2 months (6.1-15.3 months). In a post hoc
analysis of efficacy based on the best response to last prior plati-
num-based chemotherapy regimen (in patients for whom
this information was available), the ORR was 5.3% (4 of 75 pa-
tients; 95% CI, 1.5%-13.1%) in the subgroup with refractory
disease (stable disease or disease progression on last prior plati-
num-based chemotherapy regimen) and 13.6% (3 of 22 pa-
tients; 95% CI, 2.9%-34.9%) in the subgroup with resistant dis-
ease (CR or PR on last prior platinum-based chemotherapy
regimen).

Biomarker Analyses
Responses occurred in patients irrespective of tumor PD-L1
status, with no notable trends (eTable 2 in Supplement 2).
Based on a PD-L1 expression cutoff of 1% or more for tumor
cells, the ORR for patients with PD-L1–positive tumors was
11.8% (9 of 76 patients), median PFS was 2.7 months, and
median OS was 13.8 months. Based on a PD-L1 expression
cutoff of 1% or more for tumor cells, the ORR for patients
with PD-L1–negative tumors was 7.9% (3 of 38 patients),
median PFS was 1.4 months, and median OS was 7.0
months. Based on a PD-L1 expression cutoff of 5% or more
for tumor cells, the ORR for patients with PD-L1–positive
tumors was 12.5% (4 of 32 patients), median PFS was 2.7
months, and median OS was 10.6 months. Based on a PD-L1
expression cutoff of 5% or more for tumor cells, the ORR for
patients with PD-L1–negative tumors was 9.8% (8 of 82
patients), median PFS was 2.2 months, and median OS was
11.9 months. Analyses of higher cutoffs for PD-L1 expression
in tumor cells were not informative because few patients
had tumors with high-level PD-L1 expression (≥25% in 3
patients and ≥50% in 2 patients). In analyses of PD-L1
expression in tumor-infiltrating immune cells (≥10% cutoff;
ie, those with <10% PD-L1 expression in immune cells were
included in the PD-L1–negative subgroup), patients in the
PD-L1–positive subgroup had an ORR of 0% (0 of 16
patients), median PFS of 1.5 months, and median OS of 11.1
months, and patients in the PD-L1–negative subgroup had
an ORR of 12.2% (12 of 98 patients), median PFS of 2.6
months, and median OS of 11.9 months.

Among the 73 patients evaluable for CA125 levels, the
concentration increased in 58 patients (79.5%) and decreased
in 15 patients (20.5%). Among 12 patients with an objective
response, the CA125 concentration increased in 0 patients,
decreased in 7 patients (58.3%), and was not obtained in 5
patients (41.7%). For patients with a BRCA-mutated tumor
and evaluable data (n = 8), the ORR was 12.5% (n = 1), and for
patients with BRCA-wildtype tumors (n = 38), the ORR was
7.9% (n = 3).

Safety
Most patients (122 [97.6%]) had an AE of any grade, including
86 patients (68.8%) who had a treatment-related AE of any
grade (Table 3). Infusion-related reactions and related symp-
toms occurred in 25 patients (20.0%). Other frequent treat-
ment-related AEs of any grade (≥10%) were fatigue (17 [13.6%]),
diarrhea (15 [12.0%]), and nausea (14 [11.2%]). Nine patients
(7.2%) had a grade 3 or 4 treatment-related AE, of which only
a lipase-level increase (3 [2.4%]) occurred in more than 1 pa-
tient; no patient had a grade 3 or higher infusion-related re-
action. Twenty-one patients (16.8%) had an immune-related
AE, which was grade 3 in 3 patients (2.4%); no patient had a
grade 4 or 5 immune-related AE (Table 3). Forty-two patients
(33.6%) had a serious AE, which was related to treatment in 3
patients (2.4%; 1 patient had type 2 diabetes, 1 patient had pe-
ripheral and localized edema, and 1 patient had noncardiac
chest pain, pyrexia, flushing, and dyspnea). Fourteen pa-
tients (11.2%) had an AE that led to death; none of the deaths
were treatment related.

Table 3. Treatment-Related Adverse Events, Infusion-Related
Reactions, and Immune-Related Adverse Eventsa,b

Adverse Event

Patients, No. (%) (N = 125)

Any Grade Grade 3 or 4
Any treatment-relatedc 86 (68.8) 9 (7.2)

Fatigue 17 (13.6) 0

Diarrhea 15 (12.0) 0

Nausea 14 (11.2) 1 (0.8)

Rash 9 (7.2) 1 (0.8)

Lipase-level increase 3 (2.4) 3 (2.4)

Amylase-level increase 2 (1.6) 1 (0.8)

Peripheral edema 2 (1.6) 1 (0.8)

Localized edema 2 (1.6) 1 (0.8)

Colitis 1 (0.8) 1 (0.8)

Type 2 diabetes 1 (0.8) 1 (0.8)

Myositis 1 (0.8) 1 (0.8)

Any infusion-related reactiond 25 (20.0) 0

Any immune-related adverse event 21 (16.8) 3 (2.4)

Colitis 1 (0.8) 1 (0.8)

Type 2 diabetes 1 (0.8) 1 (0.8)

Myositis 1 (0.8) 1 (0.8)

Hypothyroidism 8 (6.4) 0

Maculopapular rash 3 (2.4) 0

Rash 2 (1.6) 0

Autoimmune hypothyroidism 1 (0.8) 0

Pruritus 1 (0.8) 0

Diarrhea 1 (0.8) 0

Erythema 1 (0.8) 0

Pneumonitis 1 (0.8) 0

Psoriasis 1 (0.8) 0

Thyroiditis 1 (0.8) 0

a Any grade in 10% or more of patients or grade 3 or higher in any patient.
b Any grade in any patient.
c The incidence of treatment-related infusion-related reaction based on the

single Medical Dictionary for Regulatory Activities preferred term is not listed.
d Composite term, which includes adverse events categorized as

infusion-related reaction, drug hypersensitivity, or hypersensitivity reaction
that occurred on the day of infusion or day after infusion, in addition to signs
and symptoms of infusion-related reaction that occurred on the same day of
infusion and resolved within 2 days (including adverse events classified by
investigators as related or unrelated to treatment).
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Discussion

In this large phase 1b study, avelumab showed antitumor ac-
tivity in patients with heavily pretreated recurrent or refrac-
tory ovarian cancer that progressed after platinum-based
chemotherapy (28 patients [22.4%] received avelumab as
fourth-line treatment and 22 [17.6%] patients received ave-
lumab as fifth-line treatment). The ORR was 9.6% and re-
sponses were durable (median, 10.4 months). Results of bio-
marker studies suggested that neither PD-L1 status nor BRCA
status was associated with response, which is a novel find-
ing. Very few patients had tumors with high-level PD-L1
expression, which is associated with an increased probability
of clinical benefit with anti–PD-1 or anti–PD-L1 treatment of
non–small cell lung cancer.38-40 Of 2 patients who had clear cell
carcinoma, which is known to be chemoresistant, 1 patient had
a PR and the other had an immune-related PR. The overall dis-
ease control rate was 52.0%, the 1-year PFS rate was 10.2%, and
PFS appeared to plateau out to 2 years, consistent with pro-
longed response or disease control in a subset of patients.
Median OS was 11.2 months (12-month OS rate, 47.0%). In sub-
group analyses, patients with less pretreatment appeared to
have greater clinical benefit: in 19 patients with 1 or fewer prior
lines of treatment for locally advanced or metastatic disease,
the ORR was 21.1%, the 12-month PFS rate was 15.8%, and the
median OS was 16.1 months. Avelumab also showed an accept-
able safety profile, including a low rate of grade 3 or higher
treatment-related AEs (7.2%) and immune-related AEs of any
grade (16.8%). We were unable to draw conclusions about
whether response was more likely in patients with immune-
related AEs because of the small number of patients and the
confounding effects of treatment duration, although this con-
cept has been investigated in a larger cohort with various
tumors using a dedicated statistical method.41 Overall, our data
provide the rationale for further studies of avelumab in ovar-
ian cancer.

The data reported here for avelumab are generally consis-
tent with those of previously reported studies of anti–PD-1 or
anti–PD-L1 agents in advanced ovarian cancer, although di-
rect comparisons are hindered by differences in patient char-
acteristics and study sizes. In a phase 1b study of pembroli-
zumab in 26 patients with PD-L1–positive ovarian cancer and
prior treatment failure, of whom 39% had received 5 or more
prior lines of treatment for recurrent or metastatic disease, the
ORR was 11.5%, median PFS was 1.9 months, and median OS
was 13.1 months.42 In a recently reported phase 2 study of
pembrolizumab monotherapy in 376 patients with recurrent

advanced ovarian cancer (13.0% had received ≥5 prior lines for
recurrent or metastatic disease) who were not selected for PD-L1
expression, the ORR was 8.0%.43 In a single-center study of
nivolumab in 20 Japanese patients with platinum-resistant ovar-
ian cancer, of whom 55% had received 4 or more prior chemo-
therapy regimens, the ORR was 15.0%, median PFS was 3.5
months, and median OS was 20.0 months.44 In 9 patients with
ovarian cancer treated with atezolizumab in a phase 1a dose-
escalation study, of whom 92% had received 2 or more prior lines
of therapy, the ORR was 22%, median PFS was 2.9 months, and
median OS was 11.3 months.45

Limitations
This study had some limitations. Interpretation of the find-
ings is limited by its early-phase, single-arm design. Assess-
ment of BRCA status was not mandatory and data were avail-
able in only a minority of patients. In addition, the limited
number of responding patients hampers any analysis of pa-
tient or tumor characteristics associated with response.

Conclusions
Although response and survival findings with avelumab
monotherapy in this study are encouraging, it would be of
interest to determine whether efficacy can be increased
through combination or sequential regimens involving che-
motherapy or PARP inhibitors. Two global phase 3 trials of
avelumab in combination with chemotherapy have been ini-
tiated in patients with ovarian cancer. JAVELIN Ovarian 100
(NCT02718417) is a 3-arm trial comparing first-line carboplatin
and paclitaxel chemotherapy given in combination with
avelumab or given alone with or without avelumab
maintenance therapy. In addition, JAVELIN Ovarian 200
(NCT02580058) is a 3-arm trial comparing avelumab or
pegylated liposomal doxorubicin chemotherapy given alone or
in combination in patients with platinum-resistant or platinum-
refractory disease who have received 3 or fewer prior lines of
therapy for platinum-sensitive disease and no prior systemic
therapy for platinum-resistant disease.46 Several early-phase
studies have been initiated combining anti–PD-1 and anti–PD-L1
antibodies with PARP inhibitors, including a phase 1b/2 trial,
JAVELIN PARP Medley, which is enrolling a cohort of patients
with recurrent platinum-sensitive ovarian cancer who will be
treated with avelumab plus talazoparib (NCT03330405). Results
from these ongoing studies will help to define an appropriate
role for checkpoint inhibitors within the treatment of ovarian
cancer.
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