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Background: POD1UM-203, an open-label, multicenter, phase II study, evaluated retifanlimab, a humanized monoclonal
antibody targeting programmed cell death protein-1 (PD-1) in patients with selected solid tumors where immune
checkpoint inhibitor therapies have previously shown efficacy.
Patients and methods: Eligible patients (�18 years) had measurable disease and included unresectable or metastatic
melanoma, treatment-naive metastatic non-small-cell lung cancer (NSCLC) with high programmed death-ligand 1
(PD-L1) expression (tumor proportion score �50%), cisplatin-ineligible locally advanced/metastatic urothelial
carcinoma (UC) with PD-L1 expression (combined positive score �10%), or treatment-naive locally advanced/
metastatic clear-cell renal cell carcinoma (RCC). Retifanlimab 500 mg was administered intravenously every 4 weeks
as a 30-min infusion. The primary endpoint was investigator-assessed overall response rate.
Results: Overall, 121 patients (35 melanoma, 23 NSCLC, 29 UC, 34 RCC) were enrolled and treated. The overall response
rate [95% confidence interval (CI)] was 40.0% (23.9-57.9) in the melanoma cohort, 34.8% (16.4-57.3) in the NSCLC
cohort, 37.9% (20.7-57.7) in the UC cohort, and 23.5% (10.7-41.2) in the RCC cohort. Median duration of response
was 11.5 months (95% CI 2.2-not reached) in the UC cohort, and was not reached in the other cohorts.
Retifanlimab safety was consistent with previous experience for PD-(L)1 inhibitors.
Conclusions: Retifanlimab demonstrated durable antitumor activity in patients with melanoma, NSCLC, UC, or RCC. The
efficacy and safety of retifanlimab were as expected for a PD-(L)1 inhibitor. These data support further study of
retifanlimab in solid tumors.
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INTRODUCTION

The development of checkpoint inhibitors, including
monoclonal antibodies against cytotoxic T-lymphocyte-
associated protein 4, programmed cell death protein-1
(PD-1), and programmed death-ligand 1 (PD-L1), has revo-
lutionized the treatment of a wide range of cancers.1,2

Immune checkpoint inhibitors, including PD-(L)1 inhibitors,
either as monotherapy or in combination with other anti-
cancer therapies, have shown high levels of efficacy and
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become standard of care for a number of solid tumor types,
including melanoma,3 non-small-cell lung cancer (NSCLC),4

urothelial carcinoma,5 and renal cell carcinoma (RCC).6

Retifanlimab is a humanized, hinge-stabilized immuno-
globulin G4 kappa (IgG4k) monoclonal antibody against hu-
man PD-1.7 It contains a human IgG4 Fc domain to limit
effector functionwhile retaining neonatal Fc receptor binding
to extend the circulating half-life. Preclinical studies demon-
strated that retifanlimab blocks PD-(L)1 interactions, in-
terrupts PD-1 signaling, and enhances antigen-induced
interferon-gamma release with a similar potency to replicas
of the PD-1 inhibitors nivolumab and pembrolizumab.7 Early
clinical studies demonstrated that retifanlimab is biologically
active and leads to an increase in circulating T-cell activation,8

and that a simple, flat-dosing regimen of 500 mg by intra-
venous infusion every 4 weeks (Q4W) provided sufficient
target engagement with the highest probability of efficacy.9
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A phase I study (POD1UM-101) of retifanlimab in patients
with advanced solid tumors demonstrated that retifanlimab
was generally well tolerated with a safety profile character-
istic of the PD-1 inhibitor class, and had early signs of clinical
activity.10,11 Another phase II study (POD1UM-202) demon-
strated that retifanlimab had encouraging efficacy and an
expected safety profile in patients with previously treated,
advanced or metastatic squamous carcinoma of the anal
canal.12 In this paper, we report results from POD1UM-203, a
phase II study investigating retifanlimab treatment in pa-
tients withmelanoma, NSCLC, urothelial carcinoma, and RCC.
PATIENTS AND METHODS

Study design

POD1UM-203 is an open-label, multicenter, phase II study
designed to assess the efficacy and safety of retifanlimab in
patients with select advanced solid tumors (NCT03679767;
EudraCT 2018-002941-12). The study was conducted across
34 study centers in Europe and the United States. The study
protocol and amendments were reviewed and approved by
the institutional review board and/or independent ethics
committee at each center before enrollment of patients.
The study was conducted in accordance with the Interna-
tional Council for Harmonisation Guideline E6 for Good
Clinical Practice, the principles of the Declaration of Hel-
sinki, and other applicable local ethical and legal re-
quirements. Each patient provided informed consent before
screening assessments were carried out.

All patients received retifanlimab 500 mg Q4W via
intravenous infusion over 30 min on day 1 of each 28-day
cycle. Treatment could be delayed because of toxicity for
up to 12 weeks. Patients who were unable to restart reti-
fanlimab treatment within 12 weeks from the start of
treatment delay due to toxicity discontinued the study.
Treatment continued for up to 2 years in the absence of
disease progression, intolerable toxicity, death, withdrawal
of consent, loss to follow-up, or premature discontinuation
for any other reason.

Patients who discontinued study treatment for reasons
other than disease progression [i.e. adverse events (AEs)]
had tumor assessments until disease progression, the start
of a new anticancer treatment, withdrawal of consent, loss
to follow-up, end of the study, or death.
Patient eligibility

Eligible patients were 18 years of age or older, with
measurable disease/lesions according to RECIST v1.1,
Eastern Cooperative Oncology Group performance status
score of 0 or 1, and willingness to avoid pregnancy or
fathering children. Patients with the following tumor types
were enrolled in one of the four disease-specific cohorts:
unresectable or metastatic melanoma; treatment-naive
metastatic NSCLC with high PD-L1 expression (tumor
proportion score �50%) and no EGFR�, ALK�, or ROS-
activating genomic tumor aberrations; cisplatin-ineligible
(as determined by the investigator) locally advanced or
2 https://doi.org/10.1016/j.esmoop.2024.102387
metastatic urothelial carcinoma with tumors expressing
PD-L1 with a combined positive score of �10; or treatment-
naive locally advanced or metastatic RCC with a clear-cell
component (with or without sarcomatoid features).

Key exclusion criteria included previous treatment with
any anti-PD-(L)1 therapy; active autoimmune disease
requiring systemic immunosuppression in excess of physi-
ologic maintenance doses of corticosteroids (defined as
>10 mg of prednisone or equivalent); evidence of inter-
stitial lung disease or active noninfectious pneumonitis;
known active brain metastases and/or leptomeningeal
disease; clinically significant cardiovascular or pulmonary
conditions; known active hepatitis A, B, or C or human
immunodeficiency virus (HIV) infection; and active in-
fections requiring systemic therapy. Patients with a history
of HIV infection were eligible to enroll in the study if they
had CD4þ cell counts �300/ml, undetectable viral load, and
were receiving antiretroviral therapy. HIV testing was only
required for patients known to be HIV-positive.
Outcomes and assessments

The primary endpoint was the overall response rate (ORR),
defined as the percentage of patients having a complete
response (CR) or partial response according to RECIST v1.1
as determined by the investigator. Secondary endpoints
included duration of response (DOR; defined as the time
from initial objective response until disease progression, as
determined by the investigator, or death from any cause),
disease control rate (defined as the proportion of patients
with CR, partial response, or stable disease according to
RECIST v1.1), progression-free survival (PFS; defined as the
time from the start of therapy until disease progression, as
determined by the investigator, or death from any cause),
overall survival (OS; defined as the time from the start of
therapy until death due to any cause), safety, and
pharmacokinetics (PK). Assessment of immunogenicity of
retifanlimab was an exploratory endpoint.

Tumor imaging and response assessments were evalu-
ated at the screening visit and every 8 weeks (�7 days)
during treatment. Safety was assessed by the frequency,
duration, and severity of AEs, laboratory tests, vital signs,
and electrocardiograms. AEs (graded according to Common
Terminology Criteria for Adverse Events v5.0) were
monitored throughout the study and for at least 28 days
(�7 days) after the last dose of retifanlimab. Immune-
related adverse events (irAEs) were sponsor-defined irAEs
using predefined preferred terms and were monitored until
90 days after the last dose of retifanlimab.

The PK of retifanlimab when administered as a 30-min
infusion was assessed by measuring serum concentrations
of retifanlimab pre-infusion and 10 min after infusion on
day 1 of cycles 1, 2, 4, and 6. Additional samples were
collected 4 h after infusion on day 1 of cycle 1 and on the
day of end-of-treatment visit. The following parameters
were assessed: maximum plasma drug concentration, min-
imum plasma drug concentration, area under the plasma
concentrationetime curve from time 0 to the last
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measurable time point, and time to maximum plasma drug
concentration. Antidrug antibodies (ADAs) were also
measured in serum samples collected on day 1 of cycles 1,
2, and every two cycles thereafter and on the day of end-of-
treatment visit.
Statistical methods

There was no formal hypothesis testing in this study;
response rates and associated 95% confidence intervals
(CIs) were calculated. The study planned to enroll w30
patients into each disease-specific cohort to provide a
preliminary assessment of efficacy, safety, and PK. Summary
of patient demographics, baseline characteristics, as well as
efficacy and safety analyses were conducted on the full
analysis set, which included all patients who received at
least one dose of retifanlimab. The PK-evaluable population
included patients who received at least one dose of reti-
fanlimab and provided a baseline sample and at least one
post-dose PK sample.

Efficacy analyses were carried out independently for each
disease cohort. The primary analysis of ORR was carried out
once all patients had been followed for at least 6 months
from the start of retifanlimab or prematurely discontinued
retifanlimab. KaplaneMeier estimates with 95% CIs were
used to estimate median DOR, PFS, and OS. AEs were
tabulated by preferred term and system organ class for all
events, related events, and events of grade 3 or higher. PK
parameters were analyzed using standard non-
compartmental analysis (WinNonlin v8.2, Certara USA Inc.,
Princeton, NJ). The proportion of patients who were nega-
tive for ADAs to retifanlimab at baseline and became pos-
itive during the study, the proportion who remained
negative during the study, and the proportion who were
positive at baseline and had increases or decreases in ADA
titer over the course of the study were summarized.
RESULTS

Patients

Between 9 January 2019 and 8 April 2020, 121 patients were
enrolled and treated with retifanlimab 500 mg Q4W at 34
study sites. Of the 121 patients, 35 had melanoma, 23 had
NSCLC, 29 had urothelial carcinoma, and 34 had RCC; baseline
patient characteristics are summarized in Table 1. Across all
cohorts, themedian age was 70 years (range 38-92) andmost
patients (63.6%) were at least 65 years of age. Most patients
were male (66.1%) and White (90.9%). In the melanoma
cohort, 31.4% of patients had received at least one prior
systemic anticancer therapy, which may have included BRAF/
MEK-targeted therapy. In the urothelial carcinoma cohort,
82.8% of patients had received at least one prior systemic
anticancer therapy, with any previous systemic therapy
[excluding PD-(L)1-directed therapy] permitted. In the
urothelial carcinoma cohort, patients were cisplatin ineligible
because of renal dysfunction (34.5%), performance sta-
tus (6.9%), or other investigator-determined reasons
(58.6%; health/fitness concerns, poor response to previous
Volume 9 - Issue 3 - 2024
platinum-based chemotherapy, neuropathy, or hearing loss).
In the RCC cohort, the Memorial Sloan Kettering Cancer
Center prognostic criteria13 at initial diagnosis were favorable
in 17.6%, intermediate in 32.4%, poor in 11.8%, and not
provided in 38.2% of patients. In accordance with the pro-
tocol, none of the patients in the RCC and NSCLC cohorts had
received prior therapy, except for one patient in the NSCLC
cohort (which was a protocol deviation).

As of the 15 April 2021 data cut-off, 37 patients (30.6%)
were ongoing treatment and 84 (69.4%) had discontinued
treatment (Supplementary Table S1, available at https://
doi.org/10.1016/j.esmoop.2024.102387). The most com-
mon reason for treatment discontinuation was progressive
disease (55 patients, 45.5%) followed by AEs (17 patients,
14.0%). Median duration of retifanlimab exposure was
5.7 months (range 1 day to 22.1 months). Eighty patients
(66.1%) were treated for over 3 months, 60 (49.6%)
for over 6 months, 51 (42.1%) for over 9 months, and 39
(32.2%) for over 12 months. The median number of in-
fusions was 7 (range 1-24).

Efficacy

ORR was 40.0% (95% CI 23.9 to 57.9) in the melanoma
cohort, 34.8% (95% CI 16.4 to 57.3) in the NSCLC cohort,
37.9% (95% CI 20.7 to 57.7) in the urothelial carcinoma
cohort, and 23.5% (95% CI 10.7 to 41.2) in the RCC cohort
(Table 2). Except for the NSCLC cohort, CRs were observed
in each cohort, with six CRs (17.1%) in the melanoma
cohort. Disease control rate was 54.3% (95% CI 36.6 to 71.2)
in the melanoma cohort, 65.2% (95% CI 42.7 to 83.6) in the
NSCLC cohort, 55.2% (95% CI 35.7 to 73.6) in the urothelial
carcinoma cohort, and 64.7% (95% CI 46.5 to 80.3) in the
RCC cohort. After median follow-up times of 9.2-12.9
months (Figure 1A), the median DOR was not reached in the
melanoma, NSCLC, and RCC cohorts; median DOR was 11.5
months (95% CI 2.2-not estimable) in the urothelial carci-
noma cohort. Best percentage changes from baseline in
target lesions for each patient are shown in Figure 2.

After median follow-up times of 3.5-5.3 months, median
PFS ranged from 3.6 months (95% CI 1.8-not estimable) in
the melanoma cohort to 5.7 months (95% CI 1.8-13.6) in the
urothelial carcinoma cohort (Figure 1B). Median OS was
14.7 months (95% CI 8.7-not estimable) in the melanoma
cohort, 15.2 months (95% CI 7.7-not estimable) in the
urothelial carcinoma cohort, and not reached in the NSCLC
(95% CI 5.2-not estimable) and RCC (95% CI not estimable-
not estimable) cohorts (Figure 1C) after median follow-up
times of 13.0, 11.9, 12.9, and 15.1 months, respectively.

Safety

A total of 110 patients (90.9%) had at least one treatment-
emergent adverse event (TEAE) and 53 (43.8%) had
grade �3 TEAEs (Table 3). The most frequently reported
TEAEs were asthenia (19.8%), arthralgia (18.2%), pruritus
(16.5%), and decreased appetite (15.7%). The most
frequently reported grade �3 TEAEs were anemia
(5.0%), pneumonia (4.1%), and alanine aminotransferase
https://doi.org/10.1016/j.esmoop.2024.102387 3
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Table 1. Baseline demographics and disease characteristics

Characteristic Melanoma NSCLC UC RCC Total

(n ¼ 35) (n ¼ 23) (n ¼ 29) (n ¼ 34) (N ¼ 121)a

Age, median (range), years 69 (38-92) 69 (50-87) 72 (54-88) 66.5 (48-87) 70 (38-92)
�65 21 (60.0) 14 (60.9) 23 (79.3) 19 (55.9) 77 (63.6)
�75 15 (42.9) 4 (17.4) 11 (37.9) 7 (20.6) 37 (30.6)

Sex, n (%)
Men 15 (42.9) 16 (69.6) 25 (86.2) 24 (70.6) 80 (66.1)
Women 20 (57.1) 7 (30.4) 4 (13.8) 10 (29.4) 41 (33.9)

Race, n (%)
White 35 (100.0) 22 (95.7) 20 (69.0) 33 (97.1) 110 (90.9)
Asian 0 1 (4.3) 0 0 1 (0.8)
Otherb 0 0 6 (20.7) 0 6 (5.0)
Missing 0 0 3 (10.3) 1 (2.9) 4 (3.3)

ECOG PS, n (%)
0 14 (40.0) 3 (13.0) 11 (37.9) 17 (50.0) d
1 21 (60.0) 20 (87.0) 18 (62.1) 17 (50.0) d

Median time since initial diagnosis (range), months 22.1 (1.0-240.8) 2.5 (0.7-6.4) 14.2 (4.8-92.7) 8.6 (1.0-266.6) d
Median time since unresectable/metastatic diagnosis
(range), months

1.94 (0.5-138.8) 1.8 (0.2-4.9) 3.9 (0.5-46.5) 2.6 (0.5-40.0) d

Prior systemic therapy, n (%) 11 (31.4) 1 (4.3) 24 (82.8) 0 36 (29.8)
1 line 7 (20.0) 0 15 (51.7) 0 22 (18.2)
2 lines 2 (5.7) 1 (4.3) 9 (31.0) 0 12 (9.9)
�2 lines 2 (5.7) 0 0 0 2 (1.7)

Prior radiotherapy, n (%)c 4 (11.4) 6 (26.1) 4 (13.8) 4 (11.8) 18 (14.9)
Prior surgery, n (%) 29 (82.9) 5 (21.7) 26 (89.7) 26 (76.5) 86 (71.1)
Histology at baseline, n (%)
Cutaneous 30 (85.7) d d d 30 (24.8)
Acral 1 (2.9) d d d 1 (0.8)
Adenocarcinoma d 15 (65.2) 12 (41.4) d 27 (22.3)
Large cell carcinoma d 1 (4.3) d d 1 (0.8)
Squamous d 7 (30.4) 1 (3.4) d 8 (6.6)
Transitional cell d d 12 (41.4) d 12 (9.9)
Clear cell d d d 31 (91.2) 31 (25.6)
Clear cell with other component d d d 3 (8.8) 3 (2.5)
Other 4 (11.4)d 0 4 (13.8)e 0 8 (6.6)

Stage at baseline, n (%)
Stage 2A 1 (2.9) d d d d
Stage 3 d d d 3 (8.8) d
Stage 3A 1 (2.9) d d d d
Stage 3B 1 (2.9) d d d d
Stage 3C 3 (8.6) d d d d
Stage 4 29 (82.9) d 23 (79.3) 31 (91.2) d
Stage 4A d 16 (69.6) 1 (3.4) d d
Stage 4B d 7 (30.4) 5 (17.2) d d

Data cut-off date: 15 April 2021.
ECOG PS, Eastern Cooperative Oncology Group performance status; NSCLC, non-small-cell lung cancer; RCC, renal cell carcinoma; UC, urothelial carcinoma.
aEnrolled at 34 study sites: 24 in Romania, 23 in France, 19 in Italy, 17 in the United States, 11 in Spain, 10 in Hungary, 9 in Poland, and 8 in Austria.
bOther includes not applicable/not available/not specified/not reported for patients in France.
cIncludes patients who received neoadjuvant, adjuvant, or palliative radiotherapy.
dTwo patients had mucosal, one had nodular, and one had superficial spreading melanoma.
eTwo patients had UC (not otherwise specified), one had epidermoid, and one had papillary UC.
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increased, hypertension, and sepsis (each 3.3%). Seventy-
two patients (59.5%) had treatment-related adverse
events (TRAEs) and 14 (11.6%) had grade �3 TRAEs. The
most frequently reported TRAEs were asthenia and pruri-
tus (each 12.4%), and arthralgia and rash (each 9.1%)
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2024.102387). TEAEs led to treatment
discontinuation in 16 patients (13.2%) owing to sepsis [n ¼
2 (1.7%)], and right ventricular failure, general physical
health deterioration, hepatic failure, hepatocellular injury,
coronavirus disease (COVID-19) pneumonia, pneumonia,
alanine aminotransferase increased, blood creatinine
increased, myelodysplastic syndrome, acute kidney injury,
4 https://doi.org/10.1016/j.esmoop.2024.102387
azotemia, chronic obstructive pulmonary disease, dry skin,
and hemorrhage [each n ¼ 1 (0.8%)]. TEAEs led to infusion
interruption in none of the patients and dose delay in 28
patients (23.1%).

Thirty-six patients (29.8%) had serious adverse events
(SAEs), with the most frequently reported being pneu-
monia (5.0%), chronic obstructive pulmonary disease
(3.3%), sepsis (2.5%), hepatocellular injury (1.7%), and
pulmonary embolism (1.7%); all other SAEs occurred in
one patient each. Five patients (4.1%) had SAEs considered
related to retifanlimab (hepatocellular injury in two pa-
tients; hypophysitis, infusion-related reaction, and acute
kidney injury reported in one patient each). Seven patients
Volume 9 - Issue 3 - 2024
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Table 2. Summary of best overall response according to RECIST v1.1
(full analysis set)

Variable Melanoma NSCLC UC RCC

(n ¼ 35) (n ¼ 23) (n ¼ 29) (n ¼ 34)

ORR,a n (%) 14 (40.0) 8 (34.8) 11 (37.9) 8 (23.5)
95% CIb 23.9-57.9 16.4-57.3 20.7-57.7 10.7-41.2

Best overall response,c n (%)
CR 6 (17.1) 0 1 (3.4) 2 (5.9)
PR 8 (22.9) 8 (34.8) 10 (34.5) 6 (17.6)
SD 5 (14.3) 7 (30.4) 5 (17.2) 14 (41.2)
PD 12 (34.3) 6 (26.1) 11 (37.9) 8 (23.5)
NEd 1 (2.9) 0 0 0
Missinge 3 (8.6) 2 (8.7) 2 (6.9) 4 (11.8)

Data cut-off date: 15 April 2021.
CI, confidence interval; CR, complete response; NE, not evaluable; NSCLC, non-small-
cell lung cancer; ORR, overall response rate; PD, progressive disease; PR, partial
response; RCC, renal cell carcinoma; RECIST, Response Evaluation Criteria in Solid
Tumors; SD, stable disease; UC, urothelial carcinoma.
aA patient was considered an objective responder if the patient had an overall
response of CR or PR at any post-baseline visit until the first PD or start of new
anticancer therapy.
bCIs were calculated based on the exact method for binomial distributions.
cThe best response recorded from the start of the treatment until the first PD or new
anticancer therapy, in the order of CR, PR, SD, PD, and NE.
dPatient had no measurable disease at baseline.
eAll patients with missing best overall response discontinued treatment before the
first on-study response assessment.
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(5.8%) had fatal TEAEs (right ventricular failure, death,
general physical health deterioration, COVID-19 pneu-
monia, sepsis, cerebrovascular accident, and hemorrhage,
which were reported in one patient each). None of the
deaths were considered treatment related by the investi-
gator or the sponsor.

Out of 29 patients (24.0%) who had irAEs (Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2024.102387), three (2.5%) were grade �3 (acute kidney
injury, pancreatitis, and macular rash) and two (1.7%) were
SAEs (acute kidney injury and hypophysitis). irAEs led to dose
delay in six patients (rash, n ¼ 3 and myositis, macular rash,
and popular rash, each n¼ 1) and treatment discontinuation
in one patient (acute kidney injury); there were no infusion
interruptions owing to irAEs. Eight patients (6.6%) had 10
treatment-emergent infusion reactions [most commonly,
pruritus (n¼ 4)], all ofwhichwere grade 1 or 2 in severity, and
none were fatal or led to retifanlimab infusion interruption,
dose delay, or treatment discontinuation.
Pharmacokinetics

At the PK data cut-off of 15 April 2021, first-dose PK
parameters had been analyzed in all 121 patients after a
30-min retifanlimab infusion. After a single dose, serum
retifanlimab time to maximum plasma drug concentration
was w0.6 h. Geometric mean maximum plasma drug con-
centration was 139 mg/l after a single dose of retifanlimab
and 177 mg/l at steady state. Geometric mean area under
the plasma concentrationetime curve from time 0 to the
last measurable time point was 1530 day�mg/l after a single
dose and 1960 day�mg/l at steady state (Supplementary
Volume 9 - Issue 3 - 2024
Table S4, available at https://doi.org/10.1016/j.esmoop.
2024.102387).
Immunogenicity

As of 15 April 2021, 113 patients had been assessed for
ADAs. One patient was ADA positive at baseline and two
patients had treatment-emergent ADAs, neither of which
was clinically significant.
DISCUSSION

In this multicenter, phase II study, retifanlimab demon-
strated promising antitumor activity in patients with unre-
sectable or metastatic melanoma, treatment-naive
metastatic NSCLC (PD-L1 �50%), cisplatin-ineligible locally
advanced or metastatic urothelial carcinoma, and
treatment-naive locally advanced or metastatic clear-cell
RCC. Retifanlimab was generally well tolerated, with no
unexpected safety signals reported. The flat-dose regimen
of 500 mg Q4W administered in our study is based on
clinical data from the first-in-human study of retifanlimab
monotherapy (POD1UM-101). Favorable PK properties and
parameters of retifanlimab dosing of 500 mg Q4W allowed
once-monthly visits for scheduled infusions.

Responses with retifanlimab were durable in all tumor
cohorts. Importantly, the median OS was not reached in the
NSCLC and RCC cohorts and was over 1 year in the mela-
noma and urothelial carcinoma cohorts. Efficacy data in our
study are consistent with previous experience with estab-
lished PD-(L)1 inhibitors in the same tumor types. For
example, the ORRs in our study cohorts are similar to those
reported with PD-(L)1 inhibitors in melanoma (21.0%-
40.0%),14-16 NSCLC (20.7%-39.0%),17-20 urothelial carcinoma
(21.1%-38.0%),21-23 and RCC (20.0%-36.4%),24-26 with a high
level of disease control. Additionally, the median PFS and
median OS reported in the current study across all tumor
cohorts were in a similar range to what would be expected
for the PD-(L)1 class.14-29

The safety profile was also consistent with previous trials
of retifanlimab and PD-(L)1 inhibitors. The most common
TEAEs were asthenia, arthralgia, pruritus, decreased appe-
tite, and diarrhea with an acceptable incidence of grade �3
TRAEs. Indeed, the overall safety profile of retifanlimab was
very similar to that of PD-1 inhibitors in a systematic review
of NSCLC studies.15,22,25,30,31 The irAE profile with retifanli-
mab was also consistent with that reported with other PD-1
inhibitors,32 with hypothyroidism and rash being the most
commonly reported.30,33 There were no unexpected irAEs,
and the majority of irAEs reported were grade 1 or 2 in
severity and manageable with standard-of-care measures.
Retifanlimab was not associated with a high rate of
infusion-related reactions, confirming the utility of the
30-min infusion schedule that was used in this study.

Limitations of our study include having no comparator
arm(s), making interpretation of the antitumor activity of
retifanlimab against best supportive care limited. However,
RECIST ORR is a well-established surrogate endpoint in trials
https://doi.org/10.1016/j.esmoop.2024.102387 5
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Figure 1. DOR, PFS and OS in patients with solid tumors treated with retifanlimab. KaplaneMeier estimates of (A) DOR according to RECIST v1.1, (B) PFS according to
RECIST v1.1, and (C) OS (full analysis set). Data cut-off date: 15 April 2021.
CI, confidence interval; DOR, duration of response; NE, not estimable; NSCLC, non-small-cell lung cancer; OS, overall survival; PFS, progression-free survival; RCC, renal
cell carcinoma.
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Figure 2. Change in tumor size in patients with solid tumors treatment with retifanlimab.Watefall plots of best percentage change from baseline in target lesion size
for individual patients in the (A) melanoma, (B) NSCLC, (C) urothelial carcinoma, and (D) RCC cohorts (full analysis set). Out of 121 patients enrolled in the study, 13
were not assessable because of missing baseline target lesions (n ¼ 1), missing post-baseline disease assessment (n ¼ 11), or not evaluable disease assessment (n ¼
1). Best overall response is provided for each patient in the figure. The upper-limit dotted line indicates a criterion for PD (�20% increase in sum of target lesion
diameters) and the lower-limit dotted line indicates a criterion for PR (�30% decrease in sum of target lesion diameters). An asterisk (*) indicates patient with >100%
change in target lesion size. The best percentage change in sum of target lesions was before new anticancer therapy. Data cut-off date: 15 April 2021.
CR, complete response; NSCLC, non-small-cell lung cancer; PD, progressive disease; PR, partial response; RCC, renal cell carcinoma; SD, stable disease.
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Table 3. TEAEs reported in ‡5% of patients by MedDRA preferred term (safety assessable population)

Preferred term, n (%) Melanoma (n [ 35) NSCLC (n [ 23) UC (n [ 29) RCC (n [ 34) Total (N [ 121)

All grades Grade �3 All grades Grade �3 All grades Grade �3 All grades Grade �3 All grades Grade �3

Any TEAE 31 (88.6) 13 (37.1) 19 (82.6) 12 (52.2) 28 (96.6) 15 (51.7) 32 (94.1) 13 (38.2) 110 (90.9) 53 (43.8)
Asthenia 7 (20.0) 0 3 (13.0) 1 (4.3) 8 (27.6) 0 6 (17.6) 1 (2.9) 24 (19.8) 2 (1.7)
Arthralgia 8 (22.9) 0 0 0 8 (27.6) 0 6 (17.6) 2 (5.9) 22 (18.2) 2 (1.7)
Pruritus 8 (22.9) 0 3 (13.0) 0 4 (13.8) 0 5 (14.7) 0 20 (16.5) 0
Decreased appetite 4 (11.4) 0 5 (21.7) 1 (4.3) 7 (24.1) 0 3 (8.8) 0 19 (15.7) 1 (0.8)
Diarrhea 6 (17.1) 0 3 (13.0) 1 (4.3) 4 (13.8) 0 3 (8.8) 0 16 (13.2) 1 (0.8)
Anemia 1 (2.9) 1 (2.9) 0 0 9 (31.0) 2 (6.9) 5 (14.7) 3 (8.8) 15 (12.4) 6 (5.0)
Urinary tract infection 3 (8.6) 0 3 (13.0) 0 4 (13.8) 0 5 (14.7) 0 15 (12.4) 0
Pyrexia 3 (8.6) 0 3 (13.0) 0 4 (13.8) 0 4 (11.8) 0 14 (11.6) 0
Rash 4 (11.4) 0 2 (8.7) 0 3 (10.3) 0 5 (14.7) 0 14 (11.6) 0
Constipation 1 (2.9) 0 2 (8.7) 0 6 (20.7) 0 4 (11.8) 0 13 (10.7) 0
Pneumonia 1 (2.9) 0 5 (21.7) 3 (13.0) 0 0 7 (20.6) 2 (5.9) 13 (10.7) 5 (4.1)
Dyspnea 2 (5.7) 0 3 (13.0) 1 (4.3) 1 (3.4) 0 6 (17.6) 0 12 (9.9) 1 (0.8)
Fatigue 5 (14.3) 0 2 (8.7) 0 2 (6.9) 0 2 (5.9) 0 11 (9.1) 0
Hypothyroidism 5 (14.3) 0 1 (4.3) 0 2 (6.9) 0 3 (8.8) 0 11 (9.1) 0
Nausea 4 (11.4) 0 0 0 4 (13.8) 0 3 (8.8) 0 11 (9.1) 0
Blood creatinine increased 1 (2.9) 0 1 (4.3) 0 5 (17.2) 1 (3.4) 2 (5.9) 0 9 (7.4) 1 (0.8)
Cough 4 (11.4) 0 0 0 1 (3.4) 0 4 (11.8) 0 9 (7.4) 0
Headache 7 (20.0) 1 (2.9) 1 (4.3) 0 1 (3.4) 0 0 0 9 (7.4) 1 (0.8)
Peripheral edema 1 (2.9) 0 1 (4.3) 0 4 (13.8) 0 3 (8.8) 1 (2.9) 9 (7.4) 1 (0.8)
Back pain 2 (5.7) 0 1 (4.3) 1 (4.3) 3 (10.3) 0 2 (5.9) 0 8 (6.6) 1 (0.8)
Pain in extremity 2 (5.7) 0 1 (4.3) 0 3 (10.3) 0 2 (5.9) 0 8 (6.6) 0
Dry skin 2 (5.7) 0 1 (4.3) 1 (4.3) 1 (3.4) 0 3 (8.8) 0 7 (5.8) 1 (0.8)
Paresthesia 3 (8.6) 0 0 0 1 (3.4) 0 3 (8.8) 0 7 (5.8) 0
ALT increased 1 (2.9) 1 (2.9) 2 (8.7) 2 (8.7) 1 (3.4) 0 2 (5.9) 1 (2.9) 6 (5.0) 4 (3.3)
Hypertension 0 0 1 (4.3) 0 3 (10.3) 2 (6.9) 2 (5.9) 2 (5.9) 6 (5.0) 4 (3.3)
Myalgia 2 (5.7) 0 1 (4.3) 0 2 (6.9) 0 1 (2.9) 0 6 (5.0) 0

Data cut-off date: 15 April 2021.
ALT, alanine aminotransferase; MedDRA, Medical Dictionary for Regulatory Activities; NSCLC, non-small-cell lung cancer; RCC, renal cell carcinoma; TEAE, treatment-emergent
adverse event; UC, urothelial carcinoma.
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of advanced cancer that can be used to guide further
development decisions.34 The sample size of w30 per
cohort is sufficient to conclude that retifanlimab has
meaningful clinical activity in melanoma, NSCLC, urothelial
carcinoma, and RCC, and to provide a reasonable assess-
ment of safety at the dose and schedule used in this trial.
Over 40% of patients in the urothelial carcinoma cohort had
adenocarcinoma histology; however, there are no data on
how many tumors were of mixed histology, which prevents
generalization of results in this rare cancer type.

In summary, this phase II study has demonstrated that
retifanlimab has antitumor activity in a variety of solid tu-
mors and was generally well tolerated. Both the antitumor
activity and safety of retifanlimab were consistent with the
known activity and safety profiles of established PD-1 in-
hibitors in these same diseases. Furthermore, clinical and
PK data showed that the more convenient 30-min infusion
schedule of retifanlimab is acceptable for administration.
These findings support further clinical development of
retifanlimab as monotherapy or in combination with other
anticancer therapies in patients with solid tumors. Recently,
retifanlimab was granted accelerated approval by the Food
and Drug Administration for adult patients with metastatic
or recurrent locally advanced Merkel cell carcinoma.35
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