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ABSTRACT

Purpose: Chemotherapy can potentially enhance the activity of immune
checkpoint inhibitors by promoting immune priming. The phase Ib/II
JAVELIN Chemotherapy Medley trial (NCT03317496) evaluated first-line
avelumab+ concurrent chemotherapy in patients with advanced urothelial
carcinoma or non–small cell lung cancer (NSCLC).

Materials andMethods:Avelumab 800 or 1,200mgwas administered con-
tinuously every 3 weeks with standard doses of cisplatin + gemcitabine in
patientswith urothelial carcinoma, or carboplatin+ pemetrexed in patients
with nonsquamous NSCLC. Dual primary endpoints were dose-limiting
toxicity (DLT; phase Ib) and confirmed objective response (phase Ib/II).

Results: In phase Ib, urothelial carcinoma and NSCLC cohorts received
avelumab 800 mg (n= 13 and n= 6, respectively) or 1,200 mg (n= 6 each)
+ chemotherapy. In evaluable patients with urothelial carcinoma treated
with avelumab 800 or 1,200 mg + chemotherapy, DLT occurred in 1/12
(8.3%) and 1/6 (16.7%), respectively; no DLT occurred in the NSCLC co-
hort. In phase II, 35 additional patients with urothelial carcinoma received

avelumab 1,200 mg+ chemotherapy. Across all treated patients, safety pro-
files were similar irrespective of avelumab dose. Objective response rates
(95% confidence internal) with avelumab 800 or 1,200mg+ chemotherapy,
respectively, across phase Ib/II, were 53.8% (25.1–80.8) and 39.0% (24.2–
55.5) in urothelial carcinoma, and 50.0% (11.8–88.2) and 33.3% (4.3–77.7)
in NSCLC.

Conclusions: Preliminary efficacy and safety findings with avelumab +
chemotherapy in urothelial carcinoma and NSCLC were consistent with
previous studies of similar combination regimens. Conclusions about
clinical activity are limited by small patient numbers.

Significance: This phase Ib/II trial evaluated avelumab (immune check-
point inhibitor) administered concurrently with standard first-line
chemotherapy in patients with advanced urothelial carcinoma or ad-
vanced nonsquamous NSCLC without actionable mutations. Efficacy and
safety appeared consistent with previous studies of similar combinations,
although patient numbers were small.

Introduction
Avelumab, an anti–programmed cell death ligand-1 (PD-L1) immune check-
point inhibitor (ICI), is approved in various countries as monotherapy for
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renal cell carcinoma (1, 2). In the phase Ib JAVELIN Solid Tumor trial, 1 L
treatment with avelumab showed preliminary antitumor activity and a tolerable
safety profile in a cohort of patients with advanced non–small cell lung cancer
(NSCLC; ref. 3). In patients with NSCLC and high-expression PD-L1–positive
tumors (≥80% of tumor cells) from the phase III JAVELIN Lung 100 trial, nu-
merically improvedmedian overall survival (OS) and progression-free survival
(PFS) were observed with 1 L avelumab every 2 weeks or avelumab once weekly
versus platinum-based doublet chemotherapy, but results were not statistically
significant (4).

Platinum-based chemotherapy is an established treatment for patients
with advanced urothelial carcinoma or NSCLC (5, 6). Chemotherapy can
have immunostimulatory effects in the tumor microenvironment, including
enhancement of antigen presentation, immune cell infiltration, and immuno-
genicity, providing a mechanism for potential increased antitumor activity
when administered in combination with ICIs (7–10). In particular, preclinical
and clinical studies suggest that platinum-based chemotherapy can promote
immune priming by stimulating MHC class I and increasing immune cell in-
filtration, and may also increase PD-L1 expression (7, 8). In NSCLC and some
other tumors types (e.g., gastric cancer, squamous cell carcinoma of the head
and neck, cervical cancer, and triple-negative breast cancer), platinum-based
chemotherapy in combination with an ICI is an established treatment approach
(11–13). However, in patients with advanced urothelial carcinoma, several phase
III trials of ICIs in combination with 1 L platinum-based chemotherapy (or as
1 L monotherapy) did not result in improved OS compared with platinum-
based chemotherapy alone (14–16). In contrast, in the phase III JAVELIN
Bladder 100 trial, avelumab 1 L maintenance added to best supportive care
in patients with advanced urothelial carcinoma that had not progressed with
1 L platinum-based chemotherapy significantly prolonged OS versus best sup-
portive care alone (17, 18). Consequently, avelumab 1 L maintenance has
become a standard of care in this setting (6, 19, 20). However, limited data are
available for avelumab treatment administered in combination with standard
chemotherapy.

Avelumab was initially approved with a weight-based dose of 10 mg/kg every
2 weeks (17, 21–24), but subsequent pharmacokinetic modeling and simulation
showed comparable exposure with 800 mg every 2 weeks flat dosing versus
weight-based dosing (historical control), leading to the approval of the 800-mg
flat dose (1, 2, 25). The optimal dose and schedule for avelumab in combination
with chemotherapy has not been defined. Administration of avelumab 800 mg
every 3 weeks was predicted to achieve>90% target occupancy [the level of tar-
get occupancy associated with clinical activity (26, 27)], and avelumab 1,200mg
every 3 weeks predicted to achieve>90% target occupancy with a similar aver-
age serum concentration to the approved 800mg every 2weeks dosing regimen.
Hence, both regimens could extend the avelumab dosing interval to align with
every 3 weeks chemotherapy regimens.

Here we report results from the phase Ib/II JAVELIN Chemotherapy Medley
trial (NCT03317496), which evaluated the safety, efficacy, and pharmacoki-
netics of two flat doses of avelumab (800 or 1,200 mg every 3 weeks) in
combination with standard-of-care chemotherapy in cisplatin-eligible patients
with advanced urothelial carcinoma or patients with advanced nonsquamous
NSCLC. The trial was designed to include an initial phase Ib lead-in to assess
safety followed by phase II expansion cohorts.

Materials and Methods
Study Design and Participants
JAVELIN Chemotherapy Medley (NCT03317496) was a phase Ib/II, multicen-
ter, open-label trial that investigated avelumab 800 or 1,200 mg every 3 weeks
in combination with standard doses and cycles of cisplatin + gemcitabine in
patients with urothelial carcinoma or carboplatin + pemetrexed in patients
with NSCLC. The study was initially designed to investigate avelumab 800 mg
every 3 weeks in combination with chemotherapy, but the protocol was
amended to add a 1,200 mg every 3 weeks cohort based on the FDA’s recom-
mendation to evaluate an additional dose. The phase Ib lead-in assessed the
safety of avelumab 800 or 1,200 mg every 3 weeks in combination with either
cisplatin + gemcitabine in patients with urothelial carcinoma or carboplatin+
pemetrexed in patients with NSCLC. Enrollment of expansion cohorts in phase
II was permitted at the highest dose of avelumab for which the number of pa-
tients with dose-limiting toxicity (DLT) in phase Ib was ≤1 of 6 or ≤3 of 12.
Although both the urothelial carcinoma and NSCLC cohorts met the criteria
for expansion at the highest dose level in phase II, no additional patients were
enrolled in the NSCLC cohort per the sponsor’s strategic decision (not based
on safety concerns). Therefore, phase II assessed preliminary efficacy and fur-
ther evaluated safety in patients with urothelial carcinoma only, who received
avelumab 1,200mg (the highest dose level of avelumab deemed safe in phase Ib)
in combination with cisplatin + gemcitabine. A total of approximately 40 pa-
tients with urothelial carcinoma treated at the highest selected dose of avelumab
plus chemotherapy, including patients from phase Ib and phase II, would per-
mit objective response rate (ORR) estimation with a maximum SE of 0.079.
Patients still on treatment at study termination were enrolled in a continuation
study to receive further treatment.

Eligibility criteria included: age ≥18 years; histologically confirmed unre-
sectable locally advanced or metastatic urothelial carcinoma or NSCLC; ≥1
measurable lesion per RECIST version 1.1; Eastern Cooperative Oncology
Group performance status of 0 or 1; no prior ICI treatment; no prior systemic
treatment for unresectable locally advanced ormetastatic disease; and a disease-
free interval in patients who had received prior systemic chemotherapy in the
adjuvant or neoadjuvant setting (with or without radiotherapy) of ≥6 months
for patients with NSCLC and ≥12 months for patients with urothelial carci-
noma. Patients with urothelial carcinoma were required to be cisplatin eligible.
Patients with NSCLC were required to have a tumor with nonsquamous histol-
ogy thatwaswild type forEGFR/ALK/ROS; patients forwhompembrolizumab
monotherapywas available as a standard treatment optionwere also required to
have a tumor proportion score of <50% for PD-L1, as determined by the 22C3
pharmDx or Ventana SP263 PD-L1 IHC assay.

Additional inclusion criteria included: life expectancy of ≥3 months; adequate
hepatic function [total bilirubin level of ≤1.5 × the upper limit of normal
(ULN), aspartate aminotransferase level of ≤2.5 × ULN, and alanine amino-
transferase level of≤2.5×ULN]; adequate renal function (estimated creatinine
clearance of ≥50 mL/minute); adequate bone marrow function [absolute neu-
trophil count of ≥1.5 × 109/L; platelet count of ≥100 × 109/L; and hemoglobin
level of ≥9 g/dL (transfusion permitted)].

Exclusion criteria included: persistent grade >1 toxicity from prior anti-
cancer therapy per NCI Common Terminology Criteria for Adverse Events
(NCI-CTCAE) v4.03; prior grade ≥3 hypersensitivity (NCI-CTCAE v4.03) to
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platinum-related compounds (all patients), pemetrexed (NSCLC cohort), or
gemcitabine (urothelial carcinoma cohort); symptomatic central nervous sys-
temmetastases requiring steroids; diagnosis of othermalignancy≤2 years prior
to enrollment (except adequately treated basal cell or squamous cell skin cancer;
carcinoma in situ of the bladder, breast, or cervix; or low-grade prostate can-
cer with no plans for treatment intervention); major surgery or radiotherapy
≤28 days or ≤14 days prior to enrollment, respectively; immunosuppressive
agents (except inhaled or topical steroids, local steroid injection, systemic
corticosteroids at physiologic doses, or steroids as premedication for hy-
persensitivity reactions); active infection requiring systemic therapy; and
active or history of autoimmune disease that may deteriorate with an
immune-stimulatory agent.

This trial was conducted in accordance with the ethical principles of the Dec-
laration of Helsinki and the Good Clinical Practice guidelines, defined by
the International Council for Harmonization. All participating patients pro-
videdwritten informed consent. The protocol was approved by the Institutional
Review Board or independent ethics committee at each participating center.
Investigations were performed in accordance with an assurance filed with and
approved by the U.S. Department of Health and Human Services.

Procedures
Avelumabwas administered at a dose of 800 or 1,200mg as a 1-hour intravenous
infusion on day 1 of each 3-week cycle; patients received an antihistamine
and acetaminophen prior to the first four infusions. Premedication for subse-
quent doses was based on clinical judgment and the presence and severity of
prior infusion-related reactions. Chemotherapy was administered according to
established prescribing information (28–31).

Premedication for carboplatin, cisplatin, and gemcitabine followed local guide-
lines. Premedication for pemetrexed included folic acid, vitamin B12, and
dexamethasone according to the U.S. prescribing information or local guide-
lines. Patients with urothelial carcinoma received chemotherapy until optimal
response was achieved. Patients with NSCLC received carboplatin and peme-
trexed for a maximum of four to six cycles with pemetrexed maintenance
administered at the discretion of the investigator.

Patients received study treatment until disease progression, unacceptable tox-
icity, patient withdrawal, or study termination by the sponsor. Patients with
disease progression who had ongoing clinical benefit based on the investigator’s
judgment were permitted to continue treatment.

Endpoints and Assessments
Dual primary endpoints were DLT within the first two treatment cycles (21-
day cycles) in phase Ib and confirmed objective response [best overall response
of complete response (CR) or partial response (PR)] per RECIST 1.1 by in-
vestigator assessment in phase Ib and II. Secondary endpoints included safety
[adverse events (AE)/laboratory abnormalities]; duration of response [DOR;
assessed from first documentation of CR or PR until progressive disease,
death, or last tumor assessment]; time to tumor response (TTR), and PFS
per RECIST 1.1; OS; pharmacokinetics; biomarker analyses; and immuno-
genicity.

DLT was defined as the occurrence of any of the following within the DLT
observation period (first two cycles of treatment in the phase Ib lead-in):
(i) hematologic AEs, including grade 4 neutropenia lasting for >7 days, febrile

neutropenia, neutropenic infection, grade ≥3 thrombocytopenia with bleed-
ing, grade 4 thrombocytopenia, and grade 4 anemia; (ii) nonhematologic AEs,
including grade 4 toxicities, grade 3 toxicities lasting for >3 days despite
adequate medical management (except endocrinopathies controlled with hor-
monal treatment), potential Hy law cases, and persistent grade 3 QT interval
corrected using Fridericia formula prolongation; and (iii) ≥3-week delay in
scheduled administration due to persisting treatment-related toxicities or fail-
ure to deliver≥75%of the planned doses during the first two cycles of treatment
due to treatment-related toxicities.

AEs were classified and graded according to the NCI-CTCAE v4.03. Antitumor
activity was assessed radiologically every 6 weeks for the first year followed by
every 12 weeks thereafter.

Biomarker Analyses
Biomarker analyses were performed on baseline tumor tissue (archived tissue
or fresh biopsy). PD-L1 expression was determined using the Ventana PD-L1
SP263 IHC assay. In the urothelial carcinoma cohorts, PD-L1–positive status
was defined using an algorithm that combines assessments of PD-L1 staining on
tumor and immune cells, whichwere scored by pathologists (32); in theNSCLC
cohorts, PD-L1–positive status was defined as PD-L1 expression on ≥1% of tu-
mor cells. Whole-exome and whole-transcriptome sequencing was performed
on baseline tumor tissue using ACE ImmunoID tumor with matched normal
configuration where matched normal blood was available. Tumor mutational
burden (TMB), assessed by whole-exome sequencing, was described accord-
ing to the number of nonsynonymous somatic mutations (single-nucleotide
variants and indels) per megabase.

Pharmacokinetic Analyses
Systemic concentrations of avelumab and chemotherapies were measured in
patient blood samples to estimate relevant pharmacokinetic parameters. Blood
samples (3.5 mL) for avelumab pharmacokinetic analyses were collected prior
to dosing and at the end of infusion on day 1 of cycles 1, 2, 3, 6, 10, and 14;
additional samples were collected on day 15 of cycles 1, 2, and 3. Blood samples
(3.5 mL) for avelumab immunogenicity analyses were collected prior to dosing
on day 1 of cycles 1, 2, 3, 6, 10, and 14 and at the end of treatment.

Statistical Analyses
Occurrence of DLT was assessed in the DLT analysis set and defined as all
patients enrolled in the phase Ib who received ≥1 dose of combination treat-
ment and either had DLT within the first two cycles of treatment or completed
the DLT observation period. Patients who withdrew before receiving ≥75%
of the planned dose of study treatment during the first two cycles for reasons
other than treatment-related toxicity were not evaluable for DLT. Efficacy and
safety were assessed in all patients who received ≥1 dose of study treatment.
Pharmacokinetics was analyzed in all treated patients who had ≥1 postdose
concentration measurement above the limit of quantitation. Observed maxi-
mum serum concentration (Cmax), trough serum concentration (Ctrough), and
day 15 concentrations of avelumab at various cycles are reported. Immuno-
genicity was assessed in all patients with ≥1 antidrug antibody (ADA) sample.
The Kaplan–Meier method was used to analyze DOR, PFS, and OS, and con-
fidence intervals (CI) for median values were calculated using the Brookmeyer
and Crowleymethod. CIs for ORRswere calculated using the Clopper–Pearson
method.
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Data Availability Statement
Any requests for data by qualified scientific and medical researchers for
legitimate research purposes will be subject to the healthcare business of
Merck KGaA’s (CrossRef Funder ID: 10.13039/100009945) Data Sharing Policy.
All requests should be submitted in writing to the healthcare business of
Merck KGaA’s data sharing portal (https://www.emdgroup.com/en/research/
our-approach-to-research-and-development/healthcare/clinical-trials/
commitment-responsible-data-sharing.html). When the healthcare business
of Merck KGaA has a co-research, co-development, or co-marketing or
co-promotion agreement, or when the product has been out-licensed, the
responsibility for disclosure might be dependent on the agreement between
parties. Under these circumstances, the healthcare business of Merck KGaA
will endeavor to gain agreement to share data in response to requests.

Results
Patients
Between January 15, 2018, and August 5, 2020, 66 patients were enrolled and
started treatment at 24 centers, including 54 cisplatin-eligible patients with
urothelial carcinoma and 12 patients with NSCLC. The data cutoff (last pa-
tient last visit) was December 20, 2022. In phase Ib, 19 patients with urothelial
carcinoma received either avelumab 800 mg (n = 13) or 1,200 mg (n = 6)
every 3 weeks in combination with cisplatin + gemcitabine, and 12 patients
with NSCLC received either avelumab 800 mg (n = 6) or 1,200 mg (n =
6) every 3 weeks in combination with carboplatin + pemetrexed. Enroll-
ment in the avelumab 1,200 mg cohort began approximately 9 months after
the start of enrollment in the avelumab 800 mg cohort. In phase II, 35 pa-
tients with urothelial carcinoma received avelumab 1,200 mg every 3 weeks in
combination with cisplatin + gemcitabine. Across all cohorts, most patients
were White, male, and had an Eastern Cooperative Oncology Group perfor-
mance status of 0, metastatic disease at enrollment, and no history of receiving
neoadjuvant or adjuvant anticancer drug treatment (Supplementary Table S1).
Most patients in the urothelial carcinoma cohorts had visceral disease. Tumors
were PD-L1–positive (as determined by the Ventana PD-L1 SP263 IHC assay)
in 34 patients (63.0%) with urothelial carcinoma and 1 patient (8.3%) with
NSCLC.

In patients with urothelial carcinoma who received either avelumab dose, me-
dian (range) duration of treatment with avelumab, cisplatin, and gemcitabine
was 28.6 (3.0–217.9), 15.2 (3.0–23.4), and 15.6 weeks (1.0–24.1), respectively
(Supplementary Table S2). Median duration of treatment with avelumab 800
or 1,200 mg was 32.0 and 28.0 weeks, respectively. In patients with NSCLC
who received either avelumab dose, median (range) duration of treatment with
avelumab, carboplatin, and pemetrexed was 41.5 (9.9–216.6), 12.3 (9.9–21.0),
and 26.5 weeks (9.9–210.0), respectively. Median duration of treatment with
avelumab 800 or 1,200 mg was 55.1 and 21.7 weeks, respectively. The study was
terminated at data cutoff, and patientswhowere still on treatmentwere enrolled
in a continuation study.

DLT
DLTs were assessed in patients enrolled in phase Ib. In DLT-evaluable patients
with urothelial carcinoma, DLT occurred in 1 of 12 patients (8.3%) treated
with avelumab 800 mg (grade 4 thrombocytopenia) and 1 of 6 patients (16.7%)
treated with avelumab 1,200 mg (grade 2 asthenia, which resulted in failure
to deliver ≥75% of the planned doses of study treatment within the first two

cycles). No DLT was reported in the NSCLC cohorts. The recommended phase
II dose for avelumab in combination with chemotherapy was 1,200 mg every
3 weeks in the urothelial carcinoma and NSCLC cohorts.

Safety
Safety data, including all patients from phase Ib and phase II, are presented by
tumor type and dose level in Table 1.

Urothelial Carcinoma
In total, 54 patients with urothelial carcinomawere treatedwith avelumab every
3 weeks + chemotherapy in phase Ib and phase II combined, including 13 pa-
tients treated with avelumab 800 mg and 41 patients treated with avelumab
1,200 mg. Treatment-related AEs (TRAE) of any grade and related to any study
drug were reported in 52 of 54 patients (96.3%) with urothelial carcinoma,
including grade 3 TRAEs in 45 patients (83.3%). Frequencies of TRAEs were
similar in patients treated with avelumab 800 or 1,200 mg. No TRAEs leading
to death were reported. The most common TRAEs of any grade in all patients
with urothelial carcinomawere anemia (59.3%), neutropenia (55.6%), and nau-
sea (50.0%), and themost common grade≥3TRAEswere neutropenia (38.9%),
anemia (14.8%), and thrombocytopenia (14.8%; Table 2). TRAEs leading to dis-
continuation of any study drug occurred in 16 of 54 patients (29.6%), including
3 of 13 patients (23.1%) at the avelumab 800 mg dose level and 13 of 41 pa-
tients (31.7%) at the avelumab 1,200 mg dose level (Supplementary Table S3).
Immune-related AEs (irAE) of any grade were reported in 14 of 54 patients
(25.9%), including grade≥3 irAEs in 6 patients (11.1%). At the avelumab 800mg
dose level, 5 of 13 patients (38.5%) had an irAE of any grade and 2 (15.4%) had
a grade ≥3 irAE. At the avelumab 1,200 mg dose level, 9 of 41 patients (22.0%)
had an irAE of any grade and 4 (9.8%) had a grade≥3 irAE (Table 1). The most
common irAEs of any grade by cluster were immune-related rash in 7 (13%) and
immune-related hepatitis in 2 (3.7%), and themost common grade≥3 irAEwas
immune-related hepatitis in 3 (3.7%; Supplementary Table S4). Infusion-related
reactions (IRR) of any grade were reported in 6 of 54 patients (11.1%), including
grade ≥3 IRRs in 2 patients (3.7%; Table 1).

NSCLC
In total, 12 patients with NSCLC were treated with avelumab every 3 weeks +
chemotherapy in phase Ib, including 6 patients each who received avelumab
800 or 1,200 mg. No patients with NSCLC were enrolled in phase II. TRAEs of
any grade and related to any study drug were reported in all 12 patients with
NSCLC, including grade ≥3 TRAEs in 8 patients (66.7%; Table 1). One pa-
tient with NSCLC died because of a TRAE of pneumonitis. The most common
TRAEs of any grade in all patients with NSCLCwere nausea (58.3%), neutrope-
nia (58.3%), and fatigue (50.0%), and the most common grade ≥3 TRAEs were
neutropenia (41.7%), platelet count decreased (16.7%), and pneumonitis (16.7%;
Table 2). TRAEs leading to discontinuation of any study drug occurred in 5 of
12 patients (41.7%), including 3 of 6 patients (50%) at the avelumab 800mg dose
level and 2 of 6 patients (33.3%) at the avelumab 1,200 mg dose level (Supple-
mentary Table S3). irAEs of any grade were reported in 6 of 12 patients (50%),
including grade ≥3 irAEs in 5 patients (41.7%). At the avelumab 800 mg dose
level, 4 of 6 patients (66.7%) had an irAE of any grade and 3 (50%) had grade≥3
irAE. At the avelumab 1,200 mg dose level, 2 of 6 patients (33.3%) had an irAE
of any grade and 2 (33.3%) had grade ≥3 irAEs (Table 1). The most common
irAEs of any grade by clusters in all patients with NSCLCwere immune-related
pneumonitis (33.3%) and immune-related rash (25%), and the most common
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TABLE 1 Summary of safety in the urothelial carcinoma and NSCLC cohorts

Urothelial carcinoma cohorts NSCLC cohorts

Avelumab
800 mg +
cisplatin +
gemcitabine
(n = 13)

Avelumab
1,200 mg +
cisplatin +
gemcitabine
(n = 41)

Total urothelial
carcinoma
cohorts
(n = 54)

Avelumab
800 mg +
carboplatin +
pemetrexed
(n = 6)

Avelumab
1,200 mg +
carboplatin +
pemetrexed
(n = 6)

Total NSCLC
cohorts
(n = 12)

Any-grade AE, n (%) 13 (100) 40 (97.6) 53 (98.1) 6 (100) 6 (100) 12 (100)
Grade ≥3 12 (92.3) 37 (90.2) 49 (90.7) 5 (83.3) 6 (100) 11 (91.7)

Any-grade TRAE, n (%) 12 (92.3) 40 (97.6) 52 (96.3) 6 (100) 6 (100) 12 (100)
Grade ≥3 11 (84.6) 34 (82.9) 45 (83.3) 4 (66.7) 4 (66.7) 8 (66.7)

AE leading to discontinuation
of any study drug, n (%)

6 (46.2) 14 (34.1) 20 (37.0) 3 (50.0) 2 (33.3) 5 (41.7)

TRAE leading to
discontinuation of any
study drug, n (%)

3 (23.1) 13 (31.7) 16 (29.6) 3 (50.0) 2 (33.3) 5 (41.7)

AE leading to death, n (%) — 2 (4.9) 2 (3.7) — 1 (16.7) 1 (8.3)
TRAE leading to death, n (%) — — — — 1 (16.7)a 1 (8.3)
irAE, n (%) 5 (38.5) 9 (22.0) 14 (25.9) 4 (66.7) 2 (33.3) 6 (50.0)

Grade ≥3 2 (15.4) 4 (9.8) 6 (11.1) 3 (50.0) 2 (33.3) 5 (41.7)
irAE leading to death, n (%) — — — — 1 (16.7) 1 (8.3)
IRR, n (%) — 6 (14.6) 6 (11.1) 1 (16.7) — 1 (8.3)
Grade ≥3 — 2 (4.9) 2 (3.7) — — —

aPneumonitis.

TABLE 2 Summary of the most common TRAEs (any grade in ≥30% of patients or grade ≥3 in ≥10% of patients) in the urothelial carcinoma and
NSCLC cohorts

Urothelial cohorts NSCLC cohorts

Avelumab
800 mg +
cisplatin +
gemcitabine
(n = 13)

Avelumab
1,200 mg +
cisplatin +
gemcitabine
(n = 41)

Total urothelial
carcinoma
cohorts
(n = 54)

Avelumab
800 mg +
carboplatin +
pemetrexed
(n = 6)

Avelumab
1,200 mg +
carboplatin +
pemetrexed
(n = 6)

Total NSCLC
cohorts
(n = 12)

Any-grade TRAE, n (%) 12 (92.3) 40 (97.6) 52 (96.3) 6 (100) 6 (100) 12 (100)
Anemia 10 (76.9) 22 (53.7) 32 (59.3) 2 (33.3) 1 (16.7) 3 (25.0)
Neutropenia 8 (61.5) 22 (53.7) 30 (55.6) 3 (50.0) 4 (66.7) 7 (58.3)
Nausea 9 (69.2) 18 (43.9) 27 (50.0) 3 (50.0) 4 (66.7) 7 (58.3)
Thrombocytopenia 4 (30.8) 20 (48.8) 24 (44.4) — 4 (66.7) 4 (33.3)
Fatigue 7 (53.8) 12 (29.3) 19 (35.2) 3 (50.0) 3 (50.0) 6 (50.0)
Platelet count decreased 4 (30.8) 9 (22.0) 13 (24.1) 3 (50.0) 1 (16.7) 4 (33.3)
Diarrhea 3 (23.1) 7 (17.1) 10 (18.5) 2 (33.3) 3 (50.0) 5 (41.7)

Grade ≥3 TRAE, n (%) 11 (84.6) 34 (82.9) 45 (83.3) 4 (66.7) 4 (66.7) 8 (66.7)
Neutropenia 7 (53.8) 14 (34.1) 21 (38.9) 2 (33.3) 3 (50.0) 5 (41.7)
Anemia 3 (23.1) 5 (12.2) 8 (14.8) 1 (16.7) — 1 (8.3)
Thrombocytopenia 1 (7.7) 7 (17.1) 8 (14.8) — — —
WBC count decreased 3 (23.1) 3 (7.3) 6 (11.1) 1 (16.7) — 1 (8.3)
Neutrophil count decreased 3 (23.1) 3 (7.3) 6 (11.1) — — —
Platelet count decreased 1 (7.7) 4 (9.8) 5 (9.3) 2 (33.3) — 2 (16.7)
Pneumonitis — — — — 2 (33.3) 2 (16.7)

Abbreviations: NSCLC, non–small cell lung cancer; TRAE, treatment-related adverse event; UC, urothelial carcinoma; WBC, white blood cell.
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TABLE 3 Summary of efficacy in the urothelial carcinoma and NSCLC cohorts

Urothelial carcinoma cohorts NSCLC cohorts

Avelumab
800 mg +
cisplatin +
gemcitabine
(n = 13)

Avelumab
1,200 mg +
cisplatin +
gemcitabine
(n = 41)

Total urothelial
carcinoma
cohorts
(n = 54)

Avelumab
800 mg +
carboplatin +
pemetrexed
(n = 6)

Avelumab
1,200 mg +
carboplatin +
pemetrexed
(n = 6)

Total NSCLC
cohorts
(n = 12)

Confirmed BOR, n (%)
CR 2 (15.4) 3 (7.3) 5 (9.3) — — —
PR 5 (38.5) 13 (31.7) 18 (33.3) 3 (50.0) 2 (33.3) 5 (41.7)
SD 5 (38.5) 13 (31.7) 18 (33.3) 3 (50.0) 3 (50.0) 6 (50.0)
PD 1 (7.7) 9 (22.0) 10 (18.5) — — —
NE — 3 (7.3) 3 (5.6) — 1 (16.7) 1 (8.3)

ORR (95% CI), % 53.8 (25.1–80.8) 39.0 (24.2–55.5) 42.6 (29.2–56.8) 50.0 (11.8–88.2) 33.3 (4.3–77.7) 41.7 (15.2–72.3)
PFS, median (95% CI), months 9.8 (2.2-NE) 5.4 (2.9–6.0) 5.5 (3.1–7.0) NA NA NA
OS, median (95% CI), months 18.1 (5.0–NE) 15.1 (8.7–22.0) 15.1 (9.4–22.0) NA NA NA

Abbreviations: BOR, best overall response; NA, not assessed; PD, progressive disease; PR, partial response; SD, stable disease.

irAE grade ≥3 was immune-related pneumonitis 16.7%; Supplementary Table
S4). IRRs of any grade were reported in 1 of 12 patients (8.3%); no grade ≥3
irAEs were reported in patients with NSCLC (Table 1).

Antitumor Activity
Antitumor activity was assessed in all patients treated in the study, irrespective
of study phase.

Urothelial Carcinoma
In the 54 patients with urothelial carcinomawho received either avelumab dose,
the ORR was 42.6% [95% confidence interval (CI), 29.2–56.8], and in those
treated with avelumab 800 mg (all enrolled in phase Ib) or 1,200 mg (enrolled
in phase Ib or phase II), ORRs were 53.8% (95% CI, 25.1–80.8) and 39.0% (95%
CI, 24.2–55.5), with CR rates of 15.4% and 7.3%, respectively (Table 3). Median
TTR was 1.4 months (range, 1.1–4.3) and median DOR was 9.6 months [95%
CI, 5.1–not evaluable (NE)], with responses ongoing in 7 patients at data cutoff.
Long-term responses (lasting≥15months) were observed in 10 patients (Fig. 1).
In all patients with urothelial carcinoma, median PFS was 5.5 months (95% CI,
3.1–7.0) and median OS was 15.1 months (95% CI, 9.4–22.2). In patients treated
with avelumab 800 or 1,200mg,median PFS (95%CI) was 9.8months (2.2–NE)
and 5.4 months (2.9–6.0), and median OS (95% CI) was 18.1 months (5.0–NE)
and 15.1months (8.7–22.0), respectively (Supplementary Fig. S1). Seven patients
were alive and responding to treatment after 24months of treatment (avelumab
800 mg, n = 4; avelumab 1,200 mg, n = 3), 2 patients (avelumab 800 mg) were
alive and responding after 35 months, and 1 patient (avelumab 800 mg) was
alive and responding after 45 months.

NSCLC
In the 12 patients with NSCLC (all enrolled in phase Ib), the overall ORR was
41.7% (95% CI, 15.2–72.3), and in patients treated with avelumab 800 or 1,200
mg, ORRs (95% CI) were 50.0% (11.8–88.2) and 33.3% (4.3–77.7), respectively
(Table 3). Two patients, who both received avelumab 800 mg, were still alive
and responding to treatment after 45 months (Fig. 1). Median PFS and median
OS were not derived because of the small number of patients.

Biomarker Analyses
In the urothelial carcinoma cohort, ORRs (95% CIs) in patients treated with
avelumab 800 mg who had PD-L1–positive (n = 6) or PD-L1–negative (n = 7)
tumors were 50.0% (11.8–88.2) and 57.1% (18.4–90.1), respectively. ORRs (95%
CI) in patients treated with avelumab 1,200 mg who had PD-L1–positive (n =
28) or PD-L1–negative (n= 13) tumors were 32.1% (15.9–52.4) and 53.8% (25.1–
80.8), respectively (Supplementary Table S1). Best percentage changes from
baseline in tumor size by PD-L1 and TMB status in patients with urothelial
carcinoma and NSCLC are shown in Fig. 1. Of patients evaluable for TMB,
1 of 52 with urothelial carcinoma and 2 of 9 with NSCLC had high TMB
(>10 mut/Mb), and associations with efficacy could not be assessed. Molec-
ular profiling of evaluable urothelial carcinoma tumors showed that 10 of 52
(19.2%) patients had FGFRmutations, with the most commonmutation being
S249C (n = 3; Fig. 1A). No associations between molecular profile and clinical
outcome were observed.

Pharmacokinetic and Immunogenicity Analyses
Avelumab Ctrough, Cmax, and day 15 concentrations over time in all cohorts are
shown in Fig. 2. Serum avelumab concentrations were similar at each dose in
patients with urothelial carcinoma or NSCLC, with moderate to high variabil-
ity observed; concentrations were generally higher with avelumab 1,200 versus
800 mg, most notably at Cmax.

The overall incidence of treatment-induced ADA response was 18.3%, ranging
from0% to 30% across the various treatment groups, with no evidence of higher
ADA levels with higher avelumab dose. Quantitative differences in ADA re-
sponse are not consideredmeaningful due to the relatively low incidence, small
samples sizes, and difference in sample size between treatment groups.

Discussion
The safety profile for avelumab in combination with cisplatin + gemcitabine
in patients with urothelial carcinoma or in combination with carboplatin +
pemetrexed in patients with NSCLC was similar to previous studies of other
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FIGURE 1 Summary of reductions in tumor size and durations of PFS or response. A, Best percentage change from baseline in target lesions (green
bars) and PFS in responding patients (gray bars) in the urothelial carcinoma cohorts.a B, DOR in responding patients and change in tumor size over
time in all patients in the urothelial carcinoma cohorts. C, Best percentage change from baseline in target lesions (green bars) and PFS in responding
patients (gray bars) in the NSCLC cohorts. TMB high represents >10 mut/Mb. In urothelial carcinoma cohorts, PD-L1–positive status was defined using
an algorithm that combines assessments of PD-L1 staining on tumor and immune cells, which were scored by pathologists (30); in NSCLC cohorts,
PD-L1–positive status was defined as PD-L1 expression on ≥1% of tumor cells. PD-L1, programmed death-ligand 1; TMB, tumor mutational burden;
FGFR, fibroblast growth factor receptor.
aTwo patients with no postbaseline tumor assessments who were receiving avelumab 1,200 mg were excluded.
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FIGURE 2 Pharmacokinetics of avelumab over time following administration of 800 and 1,200 mg every 3 weeks in the urothelial carcinoma and
NSCLC cohorts. A, Serum avelumab Ctrough by visit. B, Serum avelumab Cmax by visit. C, Serum avelumab concentrations on day 15 visit. Horizontal
black line within each box depicts the median, and upper and lower lines depict the third (Q3) and first (Q1) quantiles, respectively. Upper and lower
error bars represent Q3 + 1.5 × IQR and Q1 – 1.5 × IQR, respectively. Dashed line represents median, and dotted lines represent 5th and 95th
percentiles of historical steady state Ctrough (A and C) or Cmax (B) from population pharmacokinetic model–based simulations of avelumab 10 mg/kg
every 2 weeks in monotherapy (1, 2). IQR, interquartile range.
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ICIs in combination with chemotherapy (14, 15, 33–37). No meaningful dif-
ferences in baseline demographics or disease characteristics were observed
between patients receiving avelumab 800 or 1,200 mg in the urothelial carci-
noma or NSCLC cohorts. In the phase Ib safety lead-in cohorts, DLT occurred
in 2 patients with urothelial carcinoma (grade 4 thrombocytopenia and grade
2 treatment-related asthenia at the avelumab 800-mg and 1,200-mg doses, re-
spectively); no DLT was reported in patients with NSCLC. On the basis of
these data, the recommended phase II dose for avelumab in combination with
chemotherapywas 1,200mg every 3weeks in patients with urothelial carcinoma
or NSCLC. Although the observed frequencies of DLT met the criteria to per-
mit enrollment of both the urothelial carcinoma andNSCLC expansion cohorts
in phase II, the study sponsor chose not to open the NSCLC expansion cohort
because of changes in the treatment landscape since the study was initiated.

Across phase Ib and II, no new safety concerns were observed with any com-
bination regimen. The safety profiles of avelumab and chemotherapies in this
study were consistent with known toxicities of each individual drug, and the
frequencies and severities of AEs with avelumab 800 mg every 2 weeks and
1,200 mg every 3 weeks were similar. In addition, despite the higher expo-
sure confirmed by pharmacokinetic analyses, avelumab 1,200mg every 3 weeks
did not result in an increased risk of toxicity, suggesting that a higher dose
administered every 3 weeks may be a tolerable alternative to 800 mg every
2 weeks.

Combination treatment with ICIs plus chemotherapy is standard of care in
NSCLC but not urothelial carcinoma (5, 6). Efficacy results in this study were
generally consistent with previous data for combination treatment with ICIs
plus chemotherapy (14, 15, 35–38), although patient populations were small
in this study. Long-term responses were observed in subsets of patients with
urothelial carcinoma andNSCLC. Consistent with prior combination studies in
urothelial carcinoma, the addition of avelumab to platinum-based chemother-
apy did not result in higher response rates compared with platinum-based
chemotherapy in previous trials (42.6% vs. 44%-49%, respectively; refs. 14,
16, 38). On the basis of results from the phase III JAVELIN Bladder 100 trial,
avelumab administered as 1 L maintenance treatment is standard of care in
patients with advanced urothelial carcinoma that has not progressed with 1 L
platinum-based chemotherapy (1, 2, 6, 17). In patients with NSCLC, the
ORR with avelumab plus platinum-based chemotherapy was similar or lower
than ORRs observed in other ICI-based combination studies in patients with
nonsquamous NSCLC (41.7% vs. 43%–55%, respectively; refs. 33, 35–37).

Avelumab pharmacokinetic exposures at 800 mg every 3 weeks or 1,200 mg
every 3 weeks were as predicted and overlapped with previous model-based
simulations of the approved 800 mg every 2 weeks regimen administered
as monotherapy (historical control; ref. 25), with no evidence of meaningful
changes in avelumab exposure to suggest a drug interaction. The overall inci-
dence of immunogenicity in this study is comparable to that in earlier studies
of avelumab (1).

In biomarker analyses, no association was detected between tumor PD-L1
status and antitumor activity. Fewer than expected patients had high TMB
(≥10 mut/Mb), particularly in the urothelial carcinoma cohort, and the me-
dian TMB (1.68 mut/Mb) was lower than that reported in the phase III
JAVELIN Bladder 100 trial, which may indicate lower tumor immunogenicity
(39). Biomarker analyses were limited by the small patient numbers within the
cohorts, hence interpretation of results was limited.

This study was not designed to formally compare safety, efficacy, or phar-
macokinetics between avelumab 800 and 1,200 mg, and further conclusions

cannot be drawn due to the limited number of patients. The therapeutic land-
scapes in advanced urothelial carcinoma and NSCLC have evolved since the
initiation of this trial, and the combination of an antibody–drug conjugate
with an ICI has recently demonstrated improved clinical activity compared
with platinum-based chemotherapy in patients with advanced urothelial carci-
noma (40). Consequently, no further evaluation of avelumab + chemotherapy
combinations is planned in these tumor types.

Conclusions
Treatment with avelumab 1,200 mg every 3 weeks in combination with cis-
platin + gemcitabine in patients with advanced urothelial carcinoma and in
combination with carboplatin + pemetrexed in patients with advanced non-
squamous NSCLC is feasible. Avelumab pharmacokinetic exposures at 800 mg
every 3 weeks or 1,200 mg every 3 weeks overlapped with those of the approved
800 mg every 2 weeks regimen. Thus, a higher dose of avelumab with less
frequent administration may be a tolerable alternative treatment regimen.
However, results from this study, and changes in the treatment landscape
since the study was initiated, do not support further studies of avelumab in
combination with platinum-based chemotherapy in these tumor types.
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