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Background: We hypothesized that avelumab plus axitinib could improve clinical outcomes in patients with advanced
non-small-cell lung cancer (NSCLC) or urothelial carcinoma (UC).

Patients and methods: We enrolled previously treated patients with advanced or metastatic NSCLC, or untreated,
cisplatin-ineligible patients with advanced or metastatic UC. Patients received avelumab 800 mg every 2 weeks
(Q2W) and axitinib 5 mg orally two times daily. The primary endpoint was objective response rate (ORR).
Immunohistochemistry was used to assess programmed death-ligand 1 (PD-L1) expression (SP263 assay) and the
presence of CD8+ T cells (clone C8/144B). Tumor mutational burden (TMB) was assessed by whole-exome sequencing.
Results: A total of 61 patients were enrolled and treated (NSCLC, n = 41; UC, n = 20); 5 remained on treatment at data
cut-off (26 February 2021). The confirmed ORR was 31.7% in the NSCLC cohort and 10.0% in the UC cohort (all partial
responses). Antitumor activity was observed irrespective of PD-L1 expression. In exploratory subgroups, ORRs were
higher in patients with higher (>median) CD8+ T cells in the tumor. ORRs were higher in patients with lower TMB
(<median) in the NSCLC cohort and higher TMB (>median) in the UC cohort. Treatment-related adverse events
(TRAEs) occurred in 93.4% of patients, including grade >3 TRAEs in 55.7%. Avelumab exposures with 800 mg Q2W
dosing were similar to those observed with 10 mg/kg Q2W dosing.

Conclusions: In previously treated patients with advanced/metastatic NSCLC, ORR appeared to be superior to anti-PD-
L1 or anti-programmed cell death protein 1 monotherapy, irrespective of PD-L1 status, whereas in untreated, cisplatin-
ineligible patients with advanced/metastatic UC, ORR was lower than expected, potentially limited by small patient
numbers.

Trial registration: Clinicaltrial.gov NCT03472560; https://clinicaltrials.gov/ct2/show/NCT03472560
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Merkel cell carcinoma and locally advanced or metastatic uro-
thelial carcinoma [UC; first-line (1L) maintenance and second-
line (2L) therapy], and in combination with axitinib, a tyrosine
kinase inhibitor (TKI) of vascular endothelial growth factor
(VEGF) receptor, for advanced renal cell carcinoma (RCC).°
Avelumab was initially approved with weight-based dosing of
10 mg/kg every 2 weeks (Q2W), which was changed to flat
dosing with 800 mg Q2W in several countries (including the
United States and European countries) based on modeling and
simulations that showed similar exposures and no meaningful
differences in exposure—safety/exposure—efficacy profiles for
the two dosing regimens.’

The VEGF pathway is known to be activated in several
solid cancers, and agents that target the VEGF pathway,
including VEGF receptor TKls (e.g. nintedanib) and anti-VEGF
antibodies (e.g. bevacizumab and ramucirumab), have shown
activity in non-small-cell lung cancer (NSCLC) and UC.5™*°
Regimens in advanced NSCLC that feature a VEGF pathway-
targeting agent include 1L bevacizumab in combination
with chemotherapy with or without atezolizumab (approved
in the European Union and United States), 1L ramucirumab
in combination with erlotinib in patients with epidermal
growth factor receptor exon 19 deletions or exon 21 muta-
tions (approved in the European Union and United States),
2L nintedanib in combination with docetaxel (approved in
the European Union), and ramucirumab plus docetaxel in
patients with disease progression on or after platinum-based
chemotherapy (approved in the European Union and United
States).”*** In UC, monotherapy with VEGF pathway-
targeting agents has shown limited clinical activity® and
combinations with chemotherapy showed clinical activity in
patients with platinum-refractory disease but did not
improve overall survival (0S).*%*°

Axitinib has been studied in patients with NSCLC as
monotherapy and in combination with chemotherapy.'®*°
In a phase Il trial, axitinib demonstrated a manageable
safety profile and preliminary single-agent antitumor
activity, including an objective response rate (ORR) of 9%
and disease control rate of 41%."” In a single-arm phase I
trial of axitinib in combination with cisplatin/gemcitabine in
chemotherapy-naive patients with NSCLC, the ORR
was 39.5%."° In a randomized phase Il trial of cisplatin/
pemetrexed with or without axitinib in patients with
nonsquamous NSCLC, the ORR was numerically higher with
the axitinib—chemotherapy combination, but no significant
difference was seen in progression-free survival (PFS)
between treatment arms."’

In addition to the antiangiogenic activity, VEGF pathway-
targeting therapies, including axitinib, have shown
immunomodulatory properties,””*? providing a basis for
potential synergy and enhanced antitumor activity for the
combination of ICls and VEGF pathway inhibitor therapy
compared with either agent alone.”® In the phase IlI
JAVELIN Renal 101 study, the combination of avelumab and
axitinib resulted in significantly prolonged PFS versus
sunitinib as 1L treatment in patients with advanced RCC.!
Furthermore, in the phase Il IMpowerl50 study, the
combination of atezolizumab plus chemotherapy and
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bevacizumab showed superior PFS versus chemotherapy
and bevacizumab as 1L treatment of patients with advanced
nonsquamous NSCLC.>* We hypothesized that the combina-
tion of avelumab and axitinib could improve clinical out-
comes in patients with advanced NSCLC or UC. Here, we
report results from JAVELIN Medley VEGF (NCT03472560), a
phase Il trial that investigated avelumab in combination with
axitinib in patients with advanced or metastatic NSCLC
who had received one or more prior platinum-containing
chemotherapy regimens and patients with cisplatin-ineligible,
treatment-naive advanced or metastatic UC.

PATIENTS AND METHODS

Study design and patients

JAVELIN Medley VEGF is a phase Il, open-label, multicenter
trial of avelumab in combination with axitinib with two
cohorts. Patients eligible for the NSCLC cohort had histo-
logically or cytologically confirmed locally advanced or met-
astatic NSCLC and no activating epidermal growth factor
receptor mutations, anaplastic lymphoma kinase transloca-
tions or rearrangements, or ROS proto-oncogene 1, receptor
tyrosine kinase translocations or rearrangements where
testing is standard of care. Patients with NSCLC had received
one or more prior platinum-containing chemotherapy regi-
mens, two or fewer prior lines of systemic therapy, and no
prior ICl therapy. Patients eligible for the UC cohort had
histologically or cytologically confirmed locally advanced or
metastatic transitional cell carcinoma of the urothelium (e.g.
bladder, urethra, ureter, or renal pelvis), had received no
prior systemic treatment, and were ineligible for cisplatin-
based chemotherapy [Eastern Cooperative Oncology Group
performance status (ECOG PS) of 2; renal dysfunction
(defined as creatinine clearance <60 ml/min); grade >2
peripheral neuropathy; grade >2 hearing loss]. Additional
inclusion criteria were measurable disease per RECIST
version 1.1; ECOG PS of 0 or 1 for patients with NSCLC and
0-2 for patients with UC; and adequate hepatic, renal, and
bone marrow function. Exclusion criteria included prior
treatment with a TKI of the VEGF pathway and newly diag-
nosed brain metastases or known symptomatic brain
metastases requiring steroids. The trial was conducted in
accordance with the International Ethical Guidelines for
Biomedical Research Involving Human Subjects, the Inter-
national Conference on Harmonization Guidelines for Good
Clinical Practice, and the Declaration of Helsinki. All patients
provided written, informed consent prior to enrollment. The
protocol was approved by the institutional review board or
independent ethics committee at each participating center.
Patients and the public were not involved in the study
design.

Treatment and assessments

Avelumab was administered by intravenous infusion at a
dose of 800 mg Q2W on days 1 and 15 of a 28-day cycle.
Axitinib was orally administered at a dose of 5 mg two times
per day. Treatment was continued until confirmed disease
progression, patient withdrawal, loss to follow-up, or
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unacceptable toxicity. Patients with disease progression
who benefited from study treatment could continue with
avelumab and/or axitinib treatment at the discretion of the
treating physician. Avelumab dose reductions were not
permitted; however, the next administration could be omitted
in cases of persisting toxicity. Axitinib dose interruptions were
permitted in the event of toxicity; dose reduction could occur
dependent on the severity of toxicity.

Tumors were assessed radiologically at baseline, every
8 weeks for 12 months, and every 12 weeks thereafter until
disease progression, irrespective of discontinuation of study
treatment or the initiation of subsequent anticancer ther-
apy. Occurrences of complete response or partial response
(PR) per RECIST version 1.1 were confirmed by repeat
imaging >4 weeks apart.

Adverse events (AEs) were graded according to the National
Cancer Institute’s Common Terminology Criteria for Adverse
Events v4.03. Infusion-related reactions (including drug
hypersensitivity reactions) and immune-related AEs (irAEs)
were identified as AEs of special interest for avelumab and
were based on a prespecified list of MedDRA preferred
terms followed by comprehensive medical review.

Whole-blood samples were collected at various time-
points and were analyzed for pharmacokinetics (PK) and
immunogenicity. Baseline tumor tissue samples were
collected for biomarker analysis. Immunohistochemistry
was carried out on tumor tissue samples to assess PD-L1
and CD8 expression using the SP263 assay and clone
C8/144B (M71030; Cell Carta), respectively. PD-L1+ status
was defined as PD-L1 expression in >1% of tumors cells for
NSCLC and using an algorithm that combines the assess-
ment of PD-L1 staining on tumor cells and immune cells,
scored by pathologists, for UC.>> CD8 expression was scored
via a quantitative method using image analysis software
(Visiopharm). Tumor mutational burden (TMB) was assessed
by whole-exome sequencing (Personalis, ACE ImmunolD)
and was described according to the number of non-
synonymous somatic mutations (single-nucleotide variants
and indels; mut) per megabase (Mb).

Outcomes

The primary endpoint was confirmed objective response (OR),
defined as complete response or PR based on investigator
assessment per RECIST version 1.1. The secondary endpoints
were duration of response (DOR), defined as the time from the
first documentation of tumor response to first documentation
of disease progression or death; PFS, defined as the time from
the first dose of study treatment to the time of disease pro-
gression or death; OS, defined as the time from the first dose
of study treatment to the date of death; time to response,
defined for patients with confirmed OR as the time from the
first dose of study treatment to the first documentation of
objective tumor response; PK; biomarker analyses; and safety.

Statistical analysis

Efficacy and safety were assessed in all patients who
received one or more doses of study treatment. PK analyses
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included all patients who had one or more postdose
concentrations above the lower limit of quantitation for
avelumab or axitinib. Biomarkers were analyzed in patients
who had one or more baseline tissue assessments for CD8
and TMB, and in all patients who received one or more
doses of study treatment for PD-L1.

Enrollment of ~40 patients per cohort was planned;
however, enrollment in the UC cohort was closed on 3 June
2019, per sponsor’s decision, and did not meet the target of
40 patients. The ORR for each cohort was determined using
collated OR data and two-sided exact 95% confidence
intervals (Cls) were calculated. DOR and PFS were analyzed
using the Kaplan—Meier method.

RESULTS

Patients and treatment

Between 24 May 2018, and 29 July 2019, 61 patients from
19 sites in 7 countries were enrolled and treated. The data
cut-off date was 26 February 2021. Forty-one patients were
enrolled in the NSCLC cohort and 20 patients were enrolled
in the UC cohort (Table 1). The median age in the overall
patient population was 66.0 years, and most patients had
stage IV disease (82.0%). Patients with NSCLC had a median
age of 64.0 years, were mostly enrolled in Asia (51.2%) and
Europe (43.9%), and had an ECOG PS of 0 (46.3%) or 1
(53.7%). Patients with UC had a median age of 71.0 years,
were mostly enrolled in Europe (75.0%), and had an ECOG
PS of 0, 1, or 2 in 20.0%, 40.0%, and 40.0%, respectively.
In the UC cohort, the most common reason for cisplatin
ineligibility was renal dysfunction (55.0%).

At data cut-off, 56 patients had discontinued treatment
and 5 patients remained on treatment (Table 2). The most
common reason for avelumab or axitinib treatment
discontinuation was disease progression (49.2% and 44.3%,
respectively). Three patients in the NSCLC cohort and 2
patients in the UC cohort were still receiving avelumab and
axitinib at data cut-off. The median durations of avelumab
or axitinib treatment in the NSCLC and UC cohorts were
18.1 and 13.1 weeks, respectively. Across both cohorts,
relative dose intensities of avelumab and axitinib were
81.1% and 81.8%, respectively.

Overall efficacy by cohort

In the NSCLC cohort, the confirmed ORR was 31.7% (95% ClI
18.1% to 48.1%) and all responses were PRs (n = 13;
Table 3); 16 patients (39.0%) had stable disease as the best
response. Responses occurred irrespective of histology,
although patient numbers were small (nonsquamous, n = 7,
squamous, h = 6; Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2023.101173). ORRs were
comparable in patients who had received one (8/27, 29.6%)
or two or more (5/14, 35.7%) prior lines of treatment. The
median DOR was 7.5 months (95% Cl 3.7-15.5 months;
Table 3, Figure 1). The median PFS and OS were 5.5 months
(95% CI 2.5-7.0 months) and 21.3 months (95% Cl 14.9-24.6
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Table 1. Patient demographics and baseline characteristics
Characteristics NSCLC (n = 41) ucC (n = 20) Total (N = 61)
Age, years
<65, n (%) 22 (53.7) 4 (20.0) 26 (42.6)
>65, n (%) 19 (46.3) 16 (80.0) 35 (57.4)
Median (range) 64.0 (43.0-84.0) 71.0 (51.0-83.0) 66.0 (43.0-84.0)
Race, n (%)
White 20 (48.8) 17 (85.0) 37 (60.7)
Asian 21 (51.2) 1 (5.0) 22 (36.1)
Multiracial 1 (5.0) 1(1.6)
Not reported 1 (5.0) 1(1.6)
Sex, n (%)
Female 11 (26.8) 8 (40.0) 19 (31.1)
Male 30 (73.2) 12 (60.0) 42 (68.9)
Geographic region, n (%)
North America 2 (4.9) 4 (20.0) 6 (9.8)
Europe 18 (43.9) 15 (75.0) 33 (54.1)
Asia 21 (51.2) 1 (5.0) 22 (36.1)
ECOG PS, n (%)
0 19 (46.3) 4 (20.0) 23 (37.7)
1 22 (53.7) 8 (40.0) 30 (49.2)
2° 8 (40.0) 8 (13.1)
Histopathological classification, n (%)
Adenocarcinoma 24 (58.5) — —
Large cell carcinoma 2 ( — —
Mixed adenocarcinoma 1 (2. — —
Squamous carcinoma 13 (31.7) — —
Not otherwise specified 1( — —
Urothelial carcinoma 17 (85.0) —
Urothelial carcinoma with glandular differentiation 1 (5.0) —
Urothelial carcinoma with squamous differentiation 1 (5.0) —
Urothelial carcinoma with variant histology 1 (5.0) —
TNM stage, n (%)
1A 4(9.8) 1 (5.0) 5 (8.2)
1B 4(9.8) 2 (10.0) 6 (9.8)
\% 33 (80.5) 17 (85.0) 50 (82.0)
Cisplatin ineligibility by inclusion criteria, n (%)
Grade >2 hearing loss 3 (15.0) —
Grade >2 peripheral neuropathy 1 (5.0) —
Renal dysfunction 11 (55.0) —
PD-L1 status”
Positive 8 (19.5) 5 (25.0) 13 (21.3)
Negative 24 (58.5) 11 (55.0) 35 (57.4)
Unknown 9 (22.0) 4 (20.0) 13 (21.3)
Number of prior systemic therapies, n (%)
1 27 (65.9) — 27 (44.3)
>2 14 (34.1) — 14 (23.0)

ECOG, Eastern Cooperative Oncology Group performance status; NSCLC, non-small-cell lung cancer; PD-L1, programmed death-ligand 1; TNM, tumor—node—metastasis; UC,

urothelial carcinoma.
#ECOG PS of 2 was a reason for cisplatin ineligibility in the UC cohort.

PPD-L1+ status (SP263 assay) was defined as expression in >1% of tumor cells for NSCLC and by a US Food and Drug Administration-approved algorithm scored by pathologists
for UC. PD-L1—unknown status indicates that a sample was not available or was not analyzable.

months), respectively (Table 3, Supplementary Figure S1,
available at https://doi.org/10.1016/j.esmoop.2023.101173).
In the UC cohort, the ORR was 10.0% (95% ClI 1.2% to
31.7%) and both responses were PRs; 5 patients (25.0%)
had stable disease as the best response. The median DOR
was not reached (95% Cl 5.6 months-not reached; Table 3,
Figure 1). The median PFS and OS were 2.3 months (95% ClI
1.8-5.6 months) and 21.2 months (95% Cl 3.7-22.6 months),
respectively (Table 3, Supplementary Figure S1, available at
https://doi.org/10.1016/j.esmoop.2023.101173).

Efficacy in biomarker subgroups

In total, 48 of 61 patients (78.6%; NSCLC, n = 32; UC, n = 16)
had tumors that were evaluable for PD-L1 expression

4 https://doi.org/10.1016/j.esmoop.2023.101173

(Supplementary Table S1, available at https://doi.org/10.1016/
j.esmoop.2023.101173). Of these, tumors were PD-L1+ in
25.0% of patients with NSCLC and 31.3% of patients with UC.
Tumor shrinkage in both cohorts was observed irrespective of
PD-L1 expression status (Figure 1, Supplementary Figure S4,
available at https://doi.org/10.1016/j.esmoop.2023.101173).
In patients with NSCLC, ORRs by PD-L1 expression level in
tumor cells were <1%, 33.3% (8/24 patients); >1%, 37.5% (3/8
patients); >5%, 16.7% (1/6 patients); >25%, 20.0% (1/5
patients); and >50%, 50.0% (1/2 patients; Supplementary
Tables S1 and S2, available at https://doi.org/10.1016/].
esmo0p.2023.101173). The median PFS in patients with
PD-L14 (n = 8) or PD-L1— (n = 24) NSCLC tumors was 3.7
months (95% Cl 1.2-11 months) and 5.5 months (95% Cl 2-7.3
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Table 2. Patient disposition and treatment exposure
Disposition or treatment exposure NSCLC (n = 41) ucC (n = 20) Total (N = 61)
Discontinued avelumab, n (%) 38 (92.7) 18 (90.0) 56 (91.8)
Adverse event 5(12.2) 2 (10.0) 7 (11.5)
Death 6 (14.6) 4 (20.0) 10 (16.4)
Physician decision 1(2.4) 0 (0) 1(1.6)
PD 22 (53.7) 8 (40.0) 30 (49.2)
Patient withdrawal 4 (9.8) 0 (0) 4 (6.6)
Global deterioration of health status 0 (0) 4 (20.0) 4 (6.6)
Avelumab treatment ongoing, n (%) 3(7.3) 2 (10.0) 5(8.2)
Discontinued axitinib, n (%) 38 (92.7) 18 (90.0) 56 (91.8)
Adverse event 5(12.2) 4 (20.0) 9 (14.8)
Death 6 (14.6) 4 (20.0) 10 (16.4)
Physician decision 1(2.4) 0 (0) 1(1.6)
PD 21 (51.2) 6 (30.0) 27 (44.3)
Patient withdrawal 4 (9.8) 0 (0) 4 (6.6)
Global deterioration of health status 0 (0) 4 (20.0) 4 (6.6)
Other 1 (2.4) 0 (0) 1 (1.6)
Axitinib treatment ongoing, n (%) 3(7.3) 2 (10.0) 5(8.2)
Exposure to avelumab
Duration of treatment, mean (SD), weeks 30.0 (29.25) 27.2 (32.77) 29.1 (30.20)
Duration of treatment, median weeks 18.1 13.1 16.1
Relative dose intensity, mean (SD), % 82.5 (12.96) 78.3 (13.50) 81.1 (13.18)
Exposure to axitinib
Duration of treatment, mean (SD), weeks 29.1 (27.95) 26.1 (32.74) 28.1 (29.37)
Duration of treatment, median weeks 19.9 119 16.0
Relative dose intensity, mean (SD), % 80.8 (22.68) 83.8 (16.33) 81.8 (20.72)

NSCLC, non-small-cell lung cancer; PD, progressive disease; SD, standard deviation; UC, urothelial carcinoma.

months), respectively (Supplementary Table S3, available at
https://doi.org/10.1016/j.esmo0p.2023.101173). In patients
with PD-L1+ or PD-L1— UC tumors, ORRs were 20.0% (1/5
patients) and 9.1% (1/11 patients; Supplementary Table S1,
available at https://doi.org/10.1016/j.esmoop.2023.101173),
and the median PFS was 1.9 months (95% Cl 1.9-7.4 months)
and 3.0 months (95% Cl 1.5-5.6 months), respectively
(Supplementary Table S3, available at https://doi.org/10.1016/
j-esmo0p.2023.101173).

In total, 31 of 35 patients with NSCLC and 15 of 17
patients with UC were evaluable for CD8 expression at
baseline (Supplementary Table S4, available at https://doi.

Table 3. Summary of efficacy endpoints

Endpoints NSCLC (n = 41) ucC (n = 20)
Confirmed best overall
response, n (%)
CR 0 (0) 0 (0)
PR 13 (31.7) 2 (10.0)
SD 16 (39.0) 5 (25.0)
PD 9 (22.0) 6 (30.0)
NE® 3(7.3) 7 (35.0)

ORR, n (%); 95% CI 13 (31.7); 18.1-48.1 2 (10.0); 1.2-31.7

Median DOR (95% Cl), 7.5 (3.7-15.5) Not reached
months (5.6-not reached)
Median TTR (range), months 1.9 (1.8-5.3) 2.8 (1.8-3.7)
Median PFS (95% Cl), months 5.5 (2.5-7.0) 2.3 (1.8-5.6)
Median OS (95% Cl), months 21.3 (14.9-24.6) 21.2 (3.7-22.6)

Cl, confidence interval; CR, complete response; DOR, duration of response; NE, not
evaluable; NSCLC, non-small-cell lung cancer; ORR, objective response rate; OS,
overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial
response; SD, stable disease; TTR, time to response; UC, urothelial carcinoma.
“Reasons for NE in the NSCLC and UC cohorts, respectively, were no postbaseline
assessment due to early death [2 (4.9%) and 1 (5.0%)] and no baseline
assessment due to other reasons [1 (2.4%) and 5 (25.0%)]; all postbaseline
assessments had an overall response of NE (0%) and 1 (5.0%).
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org/10.1016/j.esmoop.2023.101173). The percentage of
CD8+ cells in the total tumor area ranged from 0.03% to
35.1% in patients with NSCLC (median 0.8%) and 0.06% to
5.1% (median 0.9%) in patients with UC (Supplementary
Table S5, available at https://doi.org/10.1016/j.esmoop.
2023.101173). ORRs were higher in patents with higher
(>median) versus lower (<median) percentages of CD8+
cells in the total tumor area, both in the NSCLC cohort
(43.8%, 95% Cl 19.8% to 70.1%, 7/16 patients, versus 20.0%,
95% Cl 4.3% to 48.1%, 3/15 patients) and in the UC cohort
(25.0%, 95% CI 3.2% to 65.1%, 2/8 patients, versus 0%, 95%
Cl 0.0% to 41.0%, 0/7 patients; Supplementary Table S4,
available at https://doi.org/10.1016/j.esmoop.2023.101173).
The median PFS was 5.5 months (95% Cl 1.9-7.3 months) for
patients with NSCLC and a higher (>median) percentage of
CD8+ cells and 2.5 months (95% Cl 1.6-7.0 months) for
patients with lower (<median) percentages of CD8+ cells
[hazard ratio (HR) 1.02, 95% Cl 0.484-2.142; Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2023.101173]. The median PFS was 2 months (95% CI 1.8-
7.4 months) for patients with UC and a higher (>median)
percentage of CD8+ cells and 3.7 months (95% Cl 1.5-22.1
months) for patients with lower (<median) percentage of
CD8+ cells (HR 1.07, 95% ClI 0.295-3.861; Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2023.101173).

TMB was evaluable in tumors from 24 of 35 patients with
NSCLC and 15 of 17 patients with UC (Supplementary
Table S4, available at https://doi.org/10.1016/j.esmoop.
2023.101173). The median TMB at baseline in the NSCLC
and UC cohorts was 1.3 mut/Mb (range 0.2-10.4 mut/Mb)
and 1.6 mut/Mb (range 0.4-17.7 mut/Mb), respectively
(Supplementary Table S5, available at https://doi.org/10.
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Figure 1. Summary of tumor analyses. (A) Time to and duration of response by investigator assessment per RECIST version 1.1. Percent change from baseline in sum of
diameters for target lesions according to PD-L1 status in patients in the (B) NSCLC cohort and (C) UC cohort. Panels (B) and (C) include patients with target lesions at
baseline and one or more postbaseline assessment up to the time of PD or new anticancer therapy. PD-L1-positive status (SP263 assay) was defined as expression in
>1% of tumor cells for NSCLC and by a US Food and Drug Administration-approved algorithm scored by pathologists for UC. PD-L1-unknown status indicates that a

sample was not available or was not analyzable.

NSCLC, non-small-cell lung cancer; PD, progressive disease; PD-L1, programmed death-ligand 1; PR, partial response; UC, urothelial carcinoma.

1016/j.esmoop.2023.101173). The ORR was higher in the
NSCLC cohort for patients with a TMB <median (41.7%,
95% Cl 15.2% to 72.3%, 5/12 patients) versus >median
(25.0%, 95% Cl 5.5% to 57.2%), 3/12 patients). By contrast,
in the UC cohort, the ORR for patients with a TMB <median
versus >median was 0% (95% Cl 0.0% to 41.0%, 0/7
patients) versus 25.0% (95% Cl 3.2% to 65.1%, 2/8 patients),
respectively. For patients with NSCLC and a TMB >median
or <median, the median PFS was 5.5 months (95% Cl 1.7-
7.5 months) and 3.5 months (95% Cl 1.8-11.0 months),
respectively (HR 1.22, 95% Cl 0.505-2.931). For patients
with UC and a TMB >median or <median, the median PFS
was 2 months (95% Cl 1.8-7.4 months) and 2.3 months
(95% Cl 1.5-22.1 months), respectively (HR 0.98, 95% ClI
0.273-3.509; Supplementary Table S3, available at https://
doi.org/10.1016/j.esmo0p.2023.101173).

PK

PK was evaluated in all 61 patients. The maximum and
minimum concentrations of avelumab were comparable
between the NSCLC and UC cohorts (Supplementary

6 https://doi.org/10.1016/j.esmoop.2023.101173

Figure S2, available at https://doi.org/10.1016/j.esmoop.
2023.101173). Axitinib exposure was comparable to that
observed for axitinib monotherapy.”® The mean axitinib
serum concentrations 1 h after administration on cycle 1
day 1, cycle 1 day 15, and cycle 2 day 1 were 239.7, 275.7,
and 297.9 pg/ml in the NSCLC cohort and 206.5, 231.1, and
261.8 pg/ml in the UC cohort, respectively. Avelumab ex-
posures at 800 mg Q2W were similar to those observed
previously in patients with solid tumors treated with 10 mg/
kg Q2W (Supplementary Figure S3, available at https://doi.
org/10.1016/j.esmo0p.2023.101173).

Safety

All 61 patients had an AE of any grade related or unrelated
to treatment, including grade >3 AEs in 78.7% (n = 48).
Treatment-related AEs (TRAEs) occurred in 93.4% (n = 57)
of patients, including grade >3 TRAEs in 55.7% (n = 34;
Table 4). The most common TRAEs of any grade were
hypertension (n = 19, 31.1%), decreased appetite (n = 14,
23.0%), fatigue (n = 12, 19.7%), hypothyroidism (n = 12,
19.7%), diarrhea (n = 10, 16.4%), and weight decrease
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Figure 1. (continued).

(n = 10, 16.4%). The most common grade >3 TRAEs were
hypertension (n = 7, 11.5%), decreased appetite (n = 4,
6.6%), fatigue (n = 3, 4.9%), alanine aminotransferase
increase (n = 3, 4.9%), palmar-plantar erythrodysesthesia
syndrome (n = 3, 4.9%), and amylase increase (n = 3,
4.9%). TRAEs led to discontinuation of avelumab or axitinib

Volume 8 m Issue 3 m 2023

in 13.1% (n = 8) and 14.8% (n = 9) of patients, respectively.
Serious TRAEs occurred in 12 patients (19.7%). Two patients
(3.3%) died because of a TRAE (gastric perforation and
urinary bladder hemorrhage). irAEs and infusion-related
reactions were assessed as AEs of special interest. Overall,
24 patients (39.3%) had an irAE of any grade, including
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Table 4. Most common TRAEs (any grade 210% or grade =3 in 25% of patients)
TRAEs NSCLC (n = 41) uc (n = 20) Total (N = 61)

Any grade Grade >3 Any grade Grade >3 Any grade Grade >3
Any TRAE 40 (97.6) 24 (58.5) 17 (85.0) 10 (50.0) 57 (93.4) 34 (55.7)
Hypertension 16 (39.0) 7 (17.1) 3 (15.0) 0 (0) 19 (31.1) 7 (11.5)
Decreased appetite 11 (26.8) 2 (4.9) 3 (15.0) 2 (10.0) 14 (23.0) 4 (6.6)
Fatigue 9 (22.0) 2 (4.9) 3 (15.0) 1 (5.0) 12 (19.7) 3 (4.9)
Hypothyroidism 12 (29.3) 0 (0) 0 (0) 0 (0) 12 (19.7) 0 (0)
Diarrhea 9 (22.0) 1(2.4) 1 (5.0) 0 (0) 10 (16.4) 1(1.6)
Weight decreased 7 (17.1) 1(2.4) 3 (15.0) 0 (0) 10 (16.4) 1 (1.6)
ALT increase 7 (17.1) 2 (4.9) 2 (10.0) 1 (5.0) 9 (14.8) 3 (4.9)
AST increase 6 (14.6) 0 (0) 3 (15.0) 1 (5.0) 9 (14.8) 1(1.6)
Dysphonia 6 (14.6) 0 (0) 3 (15.0) 1 (5.0) 9 (14.8) 1(1.6)
PPE 6 (14.6) 1 (2.4) 2 (10.0) 2 (10.0) 8 (13.1) 3 (4.9)
Asthenia 3(7.3) 0 (0) 4 (20.0) 2 (10.0) 7 (11.5) 2(3.3)
Chills 6 (14.6) 0 (0) 1 (5.0) 0 (0) 7 (11.5) 0 (0)
Constipation 5 (12.2) 0 (0) 2 (10.0) 0 (0) 7 (11.5) 0 (0)
Rash 6 (14.6) 0 (0) 1 (5.0) 0 (0) 7 (11.5) 0 (0)
Infusion-related reaction 6 (14.6) 1(2.4) 0 (0) 0 (0) 6 (9.8) 1(1.6)
Mucosal inflammation 4 (9.8) 0 (0) 2 (10.0) 0 (0) 6 (9.8) 0 (0)
Nausea 3(7.3) 0 (0) 3 (15.0) 1 (5.0) 6 (9.8) 1(1.6)
Amylase increase 3(7.3) 1(2.4) 2 (10.0) 2 (10.0) 5(8.2) 3 (4.9)
Proteinuria 4(9.8) 1(2.4) 1 (5.0) 1 (5.0) 5 (8.2) 2(3.3)
Stomatitis 4 (9.8) 0 (0) 1 (5.0) 1 (5.0) 5 (8.2) 1 (1.6)
Vomiting 2 (4.9) 0 (0) 2 (10.0) 0 (0) 4 (6.6) 0 (0)
Anemia 1(2.4) 0 (0) 2 (10.0) 0 (0) 3 (4.9) 0 (0)
Dry skin 1 (2.4) 0 (0) 2 (10.0) 0 (0) 3 (4.9) 0 (0)
Lipase increase 2 (4.9) 1(2.4) 1 (5.0) 1 (5.0) 3 (4.9) 2 (3.3)
Dehydration 1 (2.4) 1(2.4) 1 (5.0) 1 (5.0) 2(3.3) 2(3.3)
Hypoalbuminemia 0 (0) 0 (0) 2 (10.0) 0 (0) 2 (3.3) 0 (0)
Hyponatremia 0 (0) 0 (0) 2 (10.0) 1 (5.0) 2 (3.3) 1(1.6)
Aortic aneurysm 0 (0) 0 (0) 1 (5.0) 1 (5.0) 1(1.6) 1(1.6)
Urinary bladder hemorrhage 0 (0) 0 (0) 1(5.0) 1(5.0) 1(1.6) 1(1.6)

ALT, alanine aminotransferase; AST, aspartate aminotransferase; NSCLC, non-small-cell lung cancer; PPE, palmar—plantar erythrodysesthesia syndrome; TRAE, treatment-related

adverse event; UC, urothelial carcinoma.

grade >3 irAEs in 4 patients (6.6%; all in the hepatitis
category); no grade 4 irAEs or immune-related deaths
occurred. The most frequently reported categories of irAEs
(those occurring in >1 patient) were thyroid disorders
(n = 16, 26.2%), adrenal insufficiency (n = 5, 8.2%), colitis
(n = 4, 6.6%), hepatitis (n = 4, 6.6%), and rash (n = 2,
3.3%). Infusion-related reactions occurred in 11 patients
(18.0%) and were grade 3 in 1 patient (1.6%).

DISCUSSION

Treatment with avelumab plus axitinib resulted in antitumor
activity in patients with advanced or metastatic NSCLC and
UC. The ORR (31.7%) and median OS (21.3 months)
observed with avelumab plus axitinib as 2L treatment for
advanced or metastatic NSCLC after 1L platinum-based
chemotherapy in this study compared favorably with
those reported in phase Il studies of 2L avelumab
monotherapy (ORR 15%; median OS 10.5 months) and 2L
ramucirumab plus docetaxel (ORR 23%; median OS 10.5
months) after 1L platinum-based chemotherapy.”’*® In
addition, the ORR was similar to that seen in a phase Ib/Il
study of pembrolizumab plus lenvatinib in patients with
previously treated NSCLC (33.3%) and compared favorably
with the ORR reported in a phase Ib study of 2L atezolizu-
mab plus cabozantinib in patients with ICI-treated NSCLC
(23%).7°*° However, cross-trial comparisons should be

8 https://doi.org/10.1016/j.esmoop.2023.101173

interpreted with caution, and small patient numbers in the
current study prevent any definitive conclusions being
drawn. The ORR with avelumab plus axitinib in previously
untreated, cisplatin-ineligible patients with UC (10.0%) was
lower than expected, based on the ORR observed with
avelumab monotherapy as 2L or later therapy in 242
patients with platinum-treated metastatic UC in a previous
study (16.5%).>* However, the number of patients with UC
in the current study was small (n = 20).

No association was seen in either cohort between ORR
and PD-L1 expression, and tumor reductions were observed
irrespective of PD-L1 status. The low proportion of patients
with PD-L1+4 tumors may have impacted the overall study
results and does not allow definitive conclusions to be
drawn about the association between PD-L1 expression and
clinical benefit for the combination of avelumab and axitinib
in these indications. The low proportion of PD-L1+ tumors
may be attributed to the increased availability of approved
treatments for patients specifically with PD-L14+ NSCLC and
UC since the study was initiated.

With the caveat of small patient numbers, exploratory
analyses suggested an association between the presence of
a higher (>median) percentage of CD8+ cells in tumors and
higher ORR. PFS was also longer in patients with NSCLC and
high CD8+ cells, whereas the opposite was observed in
patients with UC. Increased CD8 infiltration has been
associated with response to ICls and the presence of CD8+
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cells within the invasive margin of tumor samples has been
correlated with response.>’ Unfortunately, the specific
location of CD8+ cells within tumor tissue in this study
could only be assessed in a small number of samples, hence
correlation with clinical outcomes in relation to the locali-
zation of CD8+ cells in specific tumor regions could not be
fully analyzed and may limit interpretation of the data.

High TMB (defined using cut-offs of between 5 and 10
mut/Mb) has been associated with greater efficacy of ICI
treatment in patients with NSCLC and UC, albeit based on
limited data in UC.>*> In our study, median TMB values,
which were used as cut-offs, were 1.3 and 1.6 mut/Mb in
the NSCLC and UC cohorts, respectively, which are lower
than TMB cut-offs used in other studies. In fact, only 2
patients had a TMB >10 mut/Mb (1 with NSCLC and 1
with UC). The low number of patients with high TMB in
our study may reflect the increased availability of ICIs for
the treatment of NSCLC and UC. This may have contrib-
uted to differences in the associations of TMB levels with
ORR and PFS within the cohorts and limits interpretation
of the data. However, high TMB has not been associated
with improved PFS and OS with ICI treatment in all
tumors.*®

The combination of avelumab plus axitinio had a
manageable safety profile, which was consistent with that
observed with avelumab plus axitinib as 1L treatment
for patients with advanced RCC, and with findings from other
studies of both drugs administered alone or in
combination.™?’1373% pK profiles of avelumab and axitinib
administered in combination in patients with NSCLC and UC
were comparable to those reported for either agent given as
monotherapy.”° Furthermore, flat dosing with avelumab
800 mg produced similar PK exposures to weight-based
dosing with the 10 mg/kg dose; thus no change in the
benefit-to-risk ratio is expected with 800 mg Q2W dosing.”
Established practical advantages of flat dosing versus
weight-based dosing are ease of preparation, decreased
chance of dosing errors, and reduced drug waste.’

Since this study was initiated, treatment outcomes in
patients with advanced NSCLC or advanced cisplatin-
ineligible UC have improved, raising the bar for studies of
novel combinations. Use of ICls in the 1L NSCLC treatment
setting has become standard of care, either as monotherapy
in PD-L1-high tumors, in combination with ipilimumab, or in
combination with chemotherapy (plus bevacizumab with
atezolizumab in patients with nonsquamous NSCLC)
irrespective of PD-L1 status.*>** In addition, the treatment
landscape for patients with advanced UC has changed
substantially following the results of the phase Il JAVELIN
Bladder 100 trial. In JAVELIN Bladder 100, avelumab 1L
maintenance plus best supportive care significantly
prolonged OS and PFS versus best supportive care alone in
patients with advanced UC that had not progressed with 1L
platinum-based chemotherapy, leading to its approval in
various countries and its recommendation in international
treatment guidelines for cisplatin-eligible and cisplatin-
ineligible patients (i.e. following completion of cisplatin-
or carboplatin-based chemotherapy), irrespective of PD-L1
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status.*>** Conversely, phase Il studies investigating the

combination of ICls and chemotherapy as 1L treatment for
advanced UC have not shown a survival benefit.*>*

In summary, this study of the combination of avelumab
plus axitinib in patients with advanced or metastatic
platinum-treated NSCLC or cisplatin-ineligible UC showed
acceptable safety and antitumor activity. In the NSCLC
cohort, the ORR and OS compared favorably with prior
studies of single-agent ICls, irrespective of PD-L1 status,
whereas in the UC cohort, the ORR was lower than
expected, potentially limited by small patient numbers.

ACKNOWLEDGEMENTS

The authors thank the patients and their families, the
investigators, coinvestigators, and study teams at each of
the participating centers. For biomarker analyses, we
acknowledge Timothy Nichols (Pfizer) for his support.
Medical writing support was provided by Mark Holland of
Clinical Thinking and was funded by Pfizer and Merck
(CrossRef Funder ID: 10.13039/100009945).

FUNDING

The trial was sponsored by Pfizer, as part of an alliance be-
tween Pfizer and the healthcare business of Merck (CrossRef
Funder ID: 10.13039/100009945) (no grant number). The
sponsor worked with investigators to design the study;
collect, analyze, and interpret the data; and prepare the
manuscript. Funding for a professional medical writer who
helped prepare the manuscript was provided by Pfizer and
Merck. All authors vouch for the accuracy and completeness
of the data, the analyses, and the trial to the protocol and
statistical analysis plan.

DISCLOSURE

IL has received honoraria from AstraZeneca, BMS, F.
Hoffmann-La Roche Ltd, MSD, and Takeda; has acted as a
consultant for AstraZeneca, BMS, Eli Lilly, MSD, Novartis,
Pfizer, Takeda, MedPacto, Abion, and ONO; and has received
research funding from F. Hoffmann-La Roche Ltd, Ono,
Pfizer, and Takeda. BCC is the founder of DAAN Bio-
therapeutics; sits on the board of directors of Gencurix Inc
and Interpark Bio-Convergence Corp; has received royalties
from Champions Oncology; has acted as a consultant or
advisor for Novartis, AstraZeneca, Boehringer-Ingelheim,
Roche, BMS, Ono, Yuhan, Pfizer, Eli Lilly, Janssen, Takeda,
MSD, MedPacto, Blueprint Medicines, KANAPH Therapeutic
Inc, BridgeBio Therapeutics, Cyrus Therapeutics, Guardant
Health, and Joseah Bio; has received research funding from
Novartis, Bayer, AstraZeneca, MOGAM Institute, Dong-A ST,
Champions Oncology, Janssen, Yuhan, Ono, Dizal Pharma,
MSD, AbbVie, MedPacto, Gl Innovation, Eli Lilly, Blueprint
Medicines, and Interpark Bio-Convergence Corp; owns stock
in TheraCanVac Inc, Gencurix Inc, BridgeBio Therapeutics,
KANAPH Therapeutic Inc, Cyrus Therapeutics, and Interpark
Bio-Convergence Corp. M-JA has received honoraria from
AstraZeneca, BMS, MSD, ONO Pharmaceutical, and Roche;
and has acted as a consultant or advisor for AstraZeneca,

https://doi.org/10.1016/j.esmoop.2023.101173 9


https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173

BMS, Takeda, MSD, Novartis, Roche, and Alpha Pharma-
ceutical. J-YH has received honoraria from AstraZeneca,
BMS, F. Hoffmann-La Roche Ltd, MSD, and Takeda; has
acted as a consultant or advisor for AstraZeneca, BMS, Eli
Lilly, MSD, Novartis, Pfizer, Takeda, MedPacto, Abion, and
ONO Pharmaceutical; and has received research funding
from F. Hoffmann-La Roche Ltd, ONO Pharmaceutical,
Pfizer, and Takeda. W-CS has acted as a consultant or
advisor for Bayer, Eli Lilly, Merck, MSD, and Roche. DHL has
received honoraria from AstraZeneca, Boehringer-
Ingelheim, BMS, CJ Healthcare, Eli Lilly, Chong Keun Dang,
Janssen, Merck, MSD, Mundipharma, Novartis, Ono, Pfizer,
Roche, Samyang Biopharm, ST Cube, AbbVie, Genexine,
Menarini, BC Pharma, and Takeda; and has received
nonfinancial support from Takeda and Blueprint Medicines.
DLE has received speaker fees from Janssen, Astellas, Pfizer,
Bayer, BMS, and AstraZeneca; and travel grants from Jans-
sen, AstraZeneca, and Pfizer. ZH has received honoraria
from Eli Lilly, Merck, MSD, Novartis, Pfizer, and Roche. AGo
is an employee of and owns stock in Pfizer and Merck. AP is
an employee of and owns stock in Pfizer. JW is an employee
of Pfizer. DAM is an employee of and owns stock in Pfizer.
AA was an employee of and owned stock in Pfizer. GG, EVP,
RJH, SHD, AGh, ML, PS, VRH, YJK, and VV have declared no
conflicts of interest.

DATA SHARING

Upon request, and subject to review, Pfizer will provide the
data that support the findings of this study. Subject to
certain criteria, conditions and exceptions, Pfizer may also
provide access to the related individual deidentified
participant data. See https://www.pfizer.com/science/
clinical-trials/trial-data-and-results for more information.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

The trial was conducted in accordance with the Interna-
tional Ethical Guidelines for Biomedical Research Involving
Human Subjects, the International Conference on Harmo-
nization Guidelines for Good Clinical Practice, and the
Declaration of Helsinki. All patients provided written,
informed consent prior to enrollment. The protocol was
approved by the institutional review board or independent
ethics committee at each participating center. Patients and
the public were not involved in the study design.

CONSENT FOR PUBLICATION

All authors contributed to the writing of the manuscript and
approved the final version. All authors had access to all of
the data reported, and the lead author had final re-
sponsibility for the decision to submit the manuscript for
publication.

REFERENCES

1. Motzer RJ, Penkov K, Haanen J, et al. Avelumab plus axitinib versus
sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2019;380:
1103-1115.

10 https://doi.org/10.1016/j.esmoop.2023.101173

10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

23.

24,

25.

G. Galffy et al.

. Hellmann MD, Paz-Ares L, Bernabe Caro R, et al. Nivolumab plus ipi-

limumab in advanced non-small-cell lung cancer. N Engl J Med.
2019;381:2020-2031.

. Kaufman HL, Russell J, Hamid O, et al. Avelumab in patients with

chemotherapy-refractory metastatic Merkel cell carcinoma: a multi-
centre, single-group, open-label, phase 2 trial. Lancet Oncol. 2016;17:
1374-1385.

. Burtness B, Harrington KJ, Greil R, et al. Pembrolizumab alone or with

chemotherapy versus cetuximab with chemotherapy for recurrent or
metastatic squamous cell carcinoma of the head and neck (KEYNOTE-048):
a randomised, open-label, phase 3 study. Lancet. 2019;394:1915-1928.

. Powles T, Park SH, Voog E, et al. Avelumab maintenance therapy for

advanced or metastatic urothelial carcinoma. N Engl J Med. 2020;383:
1218-1230.

. Bavencio (avelumab). Prescribing information. Rockland, MA: EMD

Serono, Inc., an affiliate of Merck KGaA; 2022.

. Novakovic AM, Wilkins JJ, Dai H, et al. Changing body weight-based

dosing to a flat dose for avelumab in metastatic Merkel cell and
advanced urothelial carcinoma. Clin Pharmacol Ther. 2020;107:588-596.

. Hindy JR, Souaid T, Kourie HR, Kattan J. Targeted therapies in urothelial

bladder cancer: a disappointing past preceding a bright future? Future
Oncol. 2019;15:1505-1524.

. Ren S, Xiong X, You H, Shen J, Zhou P. The combination of immune

checkpoint blockade and angiogenesis inhibitors in the treatment of
advanced non-small cell lung cancer. Front Immunol. 2021;12:
689132.

Narayanan S, Srinivas S. Incorporating VEGF-targeted therapy in
advanced urothelial cancer. Ther Adv Med Oncol. 2017;9:33-45.
Tecentrig (atezolizumab). Prescribing information. Genentech, Inc.;
2022.

Cyramza (ramucirumab). Prescribing information. Eli Lilly; 2022.
Avastin (bevacizumab). Prescribing information. Genentech, Inc.; 2022.
Vargatef (nintedanib). Prescribing information. Boehringer Ingelheim;
2022.

Petrylak DP, de Wit R, Chi KN, et al. Ramucirumab plus docetaxel versus
placebo plus docetaxel in patients with locally advanced or metastatic
urothelial carcinoma after platinum-based therapy (RANGE): a rando-
mised, double-blind, phase 3 trial. Lancet. 2017;390:2266-2277.
Kozloff MF, Martin LP, Krzakowski M, et al. Phase | trial of axitinib com-
bined with platinum doublets in patients with advanced non-small cell
lung cancer and other solid tumours. Br J Cancer. 2012;107:1277-1285.
Schiller JH, Larson T, Ou SH, et al. Efficacy and safety of axitinib in
patients with advanced non-small-cell lung cancer: results from a
phase Il study. J Clin Oncol. 2009;27:3836-3841.

Bondarenko IM, Ingrosso A, Bycott P, Kim S, Cebotaru CL. Phase Il study
of axitinib with doublet chemotherapy in patients with advanced
squamous non-small-cell lung cancer. BMC Cancer. 2015;15:339.
Belani CP, Yamamoto N, Bondarenko IM, et al. Randomized phase Il
study of pemetrexed/cisplatin with or without axitinib for non-
squamous non-small-cell lung cancer. BMC Cancer. 2014;14:290.

Du Four S, Maenhout SK, De Pierre K, et al. Axitinib increases the
infiltration of immune cells and reduces the suppressive capacity of
monocytic MDSCs in an intracranial mouse melanoma model.
Oncoimmunology. 2015;4:€998107.

Du Four S, Maenhout SK, Niclou SP, Thielemans K, Neyns B, Aerts JL.
Combined VEGFR and CTLA-4 blockade increases the antigen-
presenting function of intratumoral DCs and reduces the suppressive
capacity of intratumoral MDSCs. Am J Cancer Res. 2016;6:2514-2531.

. Yuan H, Cai P, Li Q, et al. Axitinib augments antitumor activity in renal

cell carcinoma via STAT3-dependent reversal of myeloid-derived sup-
pressor cell accumulation. Biomed Pharmacother. 2014;68:751-756.
Song Y, Fu Y, Xie Q, Zhu B, Wang J, Zhang B. Anti-angiogenic agents in
combination with immune checkpoint inhibitors: a promising strategy
for cancer treatment. Front Immunol. 2020;11:1956.

Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for first-line
treatment of metastatic nonsquamous NSCLC. N Engl J Med.
2018;378:2288-2301.

Zajac M, Boothman AM, Ben Y, et al. Analytical validation and clinical utility
of an immunohistochemical programmed death ligand-1 diagnostic assay

Volume 8 m Issue 3 m 2023


https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://www.pfizer.com/science/clinical-trials/trial-data-and-results
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref1
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref1
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref1
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref2
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref2
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref2
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref3
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref3
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref3
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref3
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref4
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref4
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref4
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref4
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref5
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref5
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref5
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref6
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref6
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref7
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref7
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref7
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref8
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref8
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref8
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref9
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref9
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref9
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref9
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref10
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref10
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref11
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref11
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref12
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref13
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref14
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref14
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref15
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref15
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref15
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref15
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref16
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref16
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref16
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref17
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref17
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref17
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref18
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref18
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref18
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref19
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref19
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref19
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref20
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref20
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref20
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref20
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref21
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref21
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref21
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref21
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref22
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref22
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref22
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref23
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref23
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref23
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref24
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref24
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref24
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref25
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref25
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173

G. Galffy et al.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

and combined tumor and immune cell scoring algorithm for durvalumab in
urothelial carcinoma. Arch Pathol Lab Med. 2019;143:722-731.

Rugo HS, Herbst RS, Liu G, et al. Phase | trial of the oral antiangio-
genesis agent AG-013736 in patients with advanced solid tumors:
pharmacokinetic and clinical results. J Clin Oncol. 2005;23:5474-5483.
Barlesi F, Vansteenkiste J, Spigel D, et al. Avelumab versus docetaxel in
patients with platinum-treated advanced non-small-cell lung cancer
(JAVELIN Lung 200): an open-label, randomised, phase 3 study. Lancet
Oncol. 2018;19:1468-1479.

Garon EB, Ciuleanu TE, Arrieta O, et al. Ramucirumab plus docetaxel
versus placebo plus docetaxel for second-line treatment of stage IV
non-small-cell lung cancer after disease progression on platinum-based
therapy (REVEL): a multicentre, double-blind, randomised phase 3 trial.
Lancet. 2014,;384:665-673.

Taylor MH, Lee CH, Makker V, et al. Phase IB/Il trial of lenvatinib plus
pembrolizumab in patients with advanced renal cell carcinoma,
endometrial cancer, and other selected advanced solid tumors. J Clin
Oncol. 2020;38:1154-1163.

Neal JW, Lim FL, Felip E, et al. Cabozantinib in combination with ate-
zolizumab in non-small cell lung cancer (NSCLC) patients previously
treated with an immune checkpoint inhibitor: results from cohort 7 of
the COSMIC-021 study. J Clin Oncol. 2020;38:Abstract 9610.

Apolo AB, Ellerton JA, Infante JR, et al. Avelumab as second-line
therapy for metastatic, platinum-treated urothelial carcinoma in the
phase Ib JAVELIN Solid Tumor study: 2-year updated efficacy and safety
analysis. J Immunother Cancer. 2020;8:e001246.

Motzer RJ, Robbins PB, Powles T, et al. Avelumab plus axitinib versus
sunitinib in advanced renal cell carcinoma: biomarker analysis of the
phase 3 JAVELIN Renal 101 trial. Nat Med. 2020;26:1733-1741.

Wu Y, Xu J, Du C, et al. The predictive value of tumor mutation burden
on efficacy of immune checkpoint inhibitors in cancers: a systematic
review and meta-analysis. Front Oncol. 2019;9:1161.

Hellmann MD, Ciuleanu TE, Pluzanski A, et al. Nivolumab plus ipili-
mumab in lung cancer with a high tumor mutational burden. N Engl J
Med. 2018;378:2093-2104.

Marabelle A, Fakih M, Lopez J, et al. Association of tumour mutational
burden with outcomes in patients with advanced solid tumours
treated with pembrolizumab: prospective biomarker analysis of the
multicohort, open-label, phase 2 KEYNOTE-158 study. Lancet Oncol.
2020;21:1353-1365.

Volume 8 m Issue 3 m 2023

36.

37.

38.

39.

40.

41.

42.

43,

a4,

45,

46.

McGrail DJ, Pilié PG, Rashid NU, et al. High tumor mutation burden
fails to predict immune checkpoint blockade response across all cancer
types. Ann Oncol. 2021;32:661-672.

Qin F, Yu H, Xu CR, Chen HH, Bai JL. Safety of axitinib and sorafenib
monotherapy for patients with renal cell carcinoma: a meta-analysis.
J Biomed Res. 2018;32:30-38.

Patel MR, Ellerton J, Infante JR, et al. Avelumab in metastatic urothelial
carcinoma after platinum failure (JAVELIN Solid Tumor): pooled results
from two expansion cohorts of an open-label, phase 1 trial. Lancet
Oncol. 2018;19:51-64.

Garrett M, Poland B, Brennan M, Hee B, Pithavala YK, Amantea MA.
Population pharmacokinetic analysis of axitinib in healthy volunteers.
Br J Clin Pharmacol. 2014;77:480-492.

NCCN Clinical Practice Guidelines in Oncology. Non-small cell lung
cancer. V3.2023. Available at https://www.nccn.org/professionals/
physician_gls/pdf/nscl.pdf. Accessed April 13, 2023.

Planchard D, Popat S, Kerr K, et al. Metastatic non-small cell lung
cancer: ESMO clinical practice guidelines for diagnosis, treatment
and follow-up. Ann Oncol. 2018;29(suppl 4):iv192-iv237. Updated
version published 15 September 2020 by the ESMO Guidelines
Committee.

NCCN Clinical Practice Guidelines. Bladder cancer. V1.2023. Available at
https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf.
Accessed April 13, 2023.

Powles T, Bellmunt J, Comperat E, et al. Bladder cancer: ESMO Clinical
Practice Guideline for diagnosis, treatment and follow-up. Ann Oncol.
2022;33:244-258.

Cathomas R, Lorch A, Bruins HM, et al. The 2021 updated European
Association of Urology Guidelines on metastatic urothelial carcinoma.
Eur Urol. 2022;81:95-103.

Powles T, van der Heijden MS, Castellano D, et al. Durvalumab
alone and durvalumab plus tremelimumab versus chemotherapy
in previously untreated patients with unresectable, locally
advanced or metastatic urothelial carcinoma (DANUBE): a rando-
mised, open-label, multicentre, phase 3 trial. Lancet Oncol.
2020;21:1574-1588.

Powles T, Csészi T, Ozgiiroglu M, et al. Pembrolizumab alone or com-
bined with chemotherapy versus chemotherapy as first-line therapy for
advanced urothelial carcinoma (KEYNOTE-361): a randomised, open-
label, phase 3 trial. Lancet Oncol. 2021;22:931-945.

https://doi.org/10.1016/j.esmoop.2023.101173 11


http://refhub.elsevier.com/S2059-7029(23)00393-9/sref25
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref25
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref26
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref26
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref26
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref27
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref27
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref27
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref27
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref28
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref28
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref28
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref28
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref28
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref29
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref29
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref29
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref29
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref30
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref30
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref30
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref30
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref31
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref31
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref31
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref31
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref32
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref32
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref32
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref33
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref33
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref33
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref34
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref34
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref34
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref35
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref35
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref35
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref35
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref35
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref36
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref36
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref36
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref37
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref37
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref37
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref38
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref38
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref38
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref38
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref39
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref39
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref39
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref41
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref41
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref41
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref41
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref41
https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref43
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref43
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref43
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref44
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref44
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref44
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref45
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
http://refhub.elsevier.com/S2059-7029(23)00393-9/sref46
https://doi.org/10.1016/j.esmoop.2023.101173
https://doi.org/10.1016/j.esmoop.2023.101173

	A phase II open-label trial of avelumab plus axitinib in previously treated non-small-cell lung cancer or treatment-naïve,  ...
	Introduction
	Patients and methods
	Study design and patients
	Treatment and assessments
	Outcomes
	Statistical analysis

	Results
	Patients and treatment
	Overall efficacy by cohort
	Efficacy in biomarker subgroups
	PK
	Safety

	Discussion
	Acknowledgements
	Funding
	Disclosure
	Data sharing
	Ethics approval and consent to participate
	Consent for publication
	References


