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IMPORTANCE Although the activity of pembrolizumab and lenvatinib (the only US Food and
Drug Administration-approved immunotherapy for mismatch repair proficient endometrial
cancer [MMRP EC]) is compelling, there are no biomarkers of response and most patients do
not tolerate, do not respond to, or develop resistance to this regimen, highlighting the need
for additional, potentially biomarker-driven therapeutic approaches for patients with
recurrent MMRP EC.

OBJECTIVE To assess the potential positive outcomes and safety of the combination of the
polyadenosine diphosphate-ribose polymerase inhibitor talazoparib and the programmed cell
death ligand 1 (PD-L1) inhibitor avelumab in recurrent MMRP EC.

DESIGN, SETTINGS, AND PARTICIPANTS This investigator-initiated, open-label, single-arm,
2-stage, phase 2 study nonrandomized controlled trial patients at 4 institutions in the US.
Key eligibility criteria included measurable disease, unlimited prior therapies, and all
endometrial cancer histologies.

INTERVENTIONS Talazoparib, 1 mg, orally, daily, and avelumab, 10 mg/kg, intravenously,
every 2 weeks, were administered until disease progression or unacceptable toxic effects.

MAIN OUTCOMES AND MEASURES Statistical considerations were developed for 2 coprimary
objectives of objective response rate and rate of progression-free survival at 6 months,

with a 2-stage design that allowed for early discontinuation for futility. Prespecified
exploratory objectives included the association of immunogenomic features (determined by
targeted-panel next-generation sequencing and immunohistochemistry) with activity.

RESULTS Thirty-five female patients (mean [SD] age, 67.9 [8.41] years) received protocol
therapy; 9 (25.7%) derived clinical benefit after meeting at least 1 of the 2 coprimary end
points. Four patients (11.4%) exhibited confirmed objective response rates (4 partial
responses), and 8 (22.9%) survived progression free at 6 months. The most common

grade 3 and 4 treatment-related toxic effects were anemia (16 [46%]), thrombocytopenia
(10 [29%]). and neutropenia (4 [11%]); no patient discontinued receipt of therapy because of
toxic effects. Tumors with homologous recombination repair alterations were associated with
clinical benefit from treatment with avelumab and talazoparib. Tumor mutational burden,
tumor-infiltrating lymphocytes, and PD-L1 status were not associated with clinical benefit.

CONCLUSIONS AND RELEVANCE The results of this nonrandomized controlled trial suggest that
treatment with avelumab and talazoparib demonstrated a favorable toxic effect profile and
met the predetermined criteria to be considered worthy of further evaluation in MMRP EC.
Immunogenomic profiling provided insights that may inform ongoing and future studies of
polyadenosine diphosphate-ribose polymerase and PD-L1 inhibitor combinations in
endometrial cancer.
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nlike hypermutated mismatch repair deficient and

polymerase epsilon-mutated endomterial cancer

(EC) tumors, mismatch repair proficient (MMRP)
tumors respond poorly to immune checkpoint inhibitor
monotherapy.! Several potential synergistic immune
checkpoint inhibitor combinations are being investigated in
an effort to promote effective antitumor immunity in MMRP
ECs, and one such combination (lenvatinib and pembroli-
zumab) already has US Food and Drug Administration
approval in this setting.*

Preclinical studies have demonstrated synergistic antitu-
mor activity for combinations of polyadenosine diphosphate-
ribose polymerase inhibitors (PARPi) with programmed cell
death 1 (PD-1)/programmed cell death ligand 1 (PD-L1) inhibi-
tors (PD-1/PD-L1) that is, at least partly, mediated by activa-
tion of the stimulator of interferon genes pathway.® In this
article, we evaluated whether the combination of treatment
with the PARPi talazoparib and the PD-L1i avelumab would
demonstrate promising activity and acceptable toxic effects
in recurrent MMRP EC.

Methods

Study Design and Procedures

The primary objective of this investigator-initiated phase
2 study was to evaluate the activity of avelumab and tal-
azoparib as determined by the frequency of patients who
survived progression free for 6 months or longer after ini-
tiating protocol therapy or had objective response (OR)
by Response Evaluation Criteria in Solid Tumours (RECIST),
version 1.1 (Supplement 1). Secondary end points included
progression-free survival (PFS) and toxic effects. Patients
received avelumab, 10 mg/kg, intravenously, every 2 weeks,
and talazoparib, 1 mg, orally, daily, continuously until
progression or experiencing toxic effects. The study
was approved by the institutional review boards of all par-
ticipating institutions, and participants provided written
informed consent. Eligible participants had recurrent or per-
sistent EC of any histology that was MMRP as determined by
immunohistochemistry (eMethods in Supplement 2).

Biomarker Evaluation and Statistical Analysis
Immunogenomic profiling was performed on archival speci-
mens from participating patients (eResults in Supplement 2).
Statistical considerations were developed for the coprimary
objectives of OR rate (ORR) and PFS at a 6-month rate, with a
2-stage design using the method of Sill et al® that allowed for
early discontinuation for futility. A true ORR of 5% or less
and PFS at 6 months rate of 10% or less would not be of clini-
cal interest (HO: OR of <5% and nPFS at 6 months of <10%),
whereas an improvement to a 20% ORR or 30% PFS at 6
months rate would warrant further investigation of treat-
ment with avelumab and talazoparib. Overall, if a response
of 4 or more patients with an OR and/or 8 or more patients
who survived progression free at 6 months was observed,
avelumab and talazoparib would be considered worthy of
further investigation.
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Key Points

Question Is treatment with combined polyadenosine
diphosphate-ribose polymerase and immune checkpoint
inhibition active and safe in patients with recurrent mismatch
repair proficient endometrial cancer (MMRP EC)?

Findings In this single-arm, phase 2, 2-stage, nonrandomized
clinical trial of treatment with avelumab and talazoparib in
recurrent MMRP EC that included 35 patients, the confirmed
objective response rate was 11.4%, and the progression-free
survival at 6 months rate was 22.9%. No patients discontinued
therapy because of toxic effects, and immunogenomic profiling
provided insights into subsets of patients who may derive benefit
from this combination.

Meaning These study findings suggest that treatment with
avelumab and talazoparib has a favorable toxic effects profile and
support further investigation in certain subsets of patients with
recurrent MMRP EC.

Binary end points were summarized by count and per-
centage and the 95% CI; their associations with biomarkers
were evaluated by the Fisher exact test. Kaplan-Meier esti-
mates with 95% CIs and the log-rank test were used to sum-
marize time-to-event end points and assess their associa-
tions with biomarkers, respectively. Statistical analyses were
conducted using R (version 4.0.2; R Foundation).

|
Results

Antitumor Activity

Between February 21, 2019, and December 4, 2019, 35 pa-
tients (Figure 1; eTable 1 in Supplement 2) were enrolled and
received protocol therapy as the study met criteria to pro-
ceed to the second stage. All patients had previously received
carboplatin/paclitaxel chemotherapy. Four confirmed ORs
(ORR, 11.4%; 95% CI, 3.2%-26.7%) were observed (Figure 2A),
all of which were partial responses (2 in grade 2 endometrioid
adenocarcinomas and 2 in serous carcinomas). Twenty pa-
tients (57.1%) had stable disease of any duration (median du-
ration of stable disease was 3.8 months [range, 1.7-12.8
months]), 9 (25.7%) had progressive disease and 2 were un-
evaluable, as they discontinued participating in the trial
before the first postbaseline imaging because of clinical pro-
gression and transitioning to hospice care (eTable 2 in Supple-
ment 2). Eight patients (22.9%; 95% CI, 10.4%-40.1%) survived
progression free at 6 months, which was the other coprimary
end point of the study (1 carcinosarcoma, 1 clear cell, 3 endo-
metrioid, and 3 serous carcinomas; eTable 2 in Supple-
ment 2). As of the data cutoff date of November 30, 2020, the
median PFS was 3.6 months (95% CI, 2.4-5.4 months) with a
median follow-up of 12.9 months (range, 1.3-20.9 months)
(eFigure 1 in Supplement 2). Overall, 9 patients (25.7%) de-
rived clinical benefit from treatment with avelumab and tal-
azoparib after meeting 1 or more of the 2 coprimary end points
(OR PFS at 6 months). Four patients continued to receive the
protocol treatment at the data cutoff date, all after 12 months
(Figure 2B).
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Safety

Treatment-related adverse events (TRAEs) in 10% or more
of patients, and all grade 3 or higher TRAEs are presented
in eTable 3 in Supplement 2. The most common grade 3
TRAEs were anemia (16 [46%]), thrombocytopenia
(10 [29%]), and neutropenia (4 [11%]). Thrombocytopenia
was the only treatment-related grade 4 toxic effect (3 [9%]);
there were no grade 5 TRAEs. Six patients (17%) had dose
reductions owing to toxic effects; no patients discontinued
receipt of therapy because of toxic effects. Serious ad-
verse events were observed in 9 of 35 participants (25.7%);
the 2 most frequent were decreased platelet counts (3
patients) and small intestinal obstruction (3 patients), which
were not associated with treatment with avelumab and
talazoparib.

Biomarker Analyses

Biomarker analyses are presented in the eResults in Supple-
ment 2. In prespecified exploratory analyses, there was
no association between PD-LI status, tumor-infiltrating lym-
phocytes (TILs), and tumor mutational burden with
outcomes (eTable 5 in Supplement 2). No tumor was
polymerase epsilon mutated. Furthermore, patients with
homologous recombination repair (HRR)-altered tu-
mors were more likely to derive clinical benefit com-
pared with non-HRR-altered tumors (83.3% vs 17.4%,
respectively; P = .01; eTable 4 in Supplement 2) and ex-
hibited better PFS (P = .03; supporting data available in
Figure 3A).

In post hoc analyses, a platinum-free interval (PFI, de-
fined as the time between the last cycle of platinum and dis-
ease progression) of 6 months or longer was associated with
clinical benefit from treatment with avelumab and tal-
azoparib (55.6% vs 15.4%; P = .03; eTable 4 in Supplement 2)
and better PFS (Figure 3C). Conversely, presence of ARIDIA and
other switch/sucrose nonfermentable complex alterations
was associated with a trend toward absence of clinical ben-
efit (0% vs 40.9%; P = .07; eTable 4 in Supplement 2) and worse
PFS (Figure 3B).

Overall, 7 of the 9 patients who derived benefit from treat-
ment with avelumab and talazoparib exhibited a PFI of 6
months or longer and/or HRR alterations. Of the 2 remaining
patients, 1 patient harbored a hotspot U2AF1I spliceosome
gene variation; this tumor had an immune-inflamed pheno-
type with high TILs and positive PD-L1 (combined positive
score, 30) (eFigure 2 in Supplement 2).

|
Discussion

Although the activity of pembrolizumab and lenvatinib
(the only US Food and Drug Administration-approved
immunotherapy for MMRP EC) is compelling, there are no
biomarkers of response and most patients do not tolerate, do
not respond to, or develop resistance to this regimen,
highlighting the need for additional, potentially biomarker-
driven therapeutic approaches for patients with recurrent
MMRP EC. In this investigator-initiated phase 2 study,
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Figure 1. Study Overview
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enrolling

’ 35 Treated with avelumab/talazoparib

31 Discontinued investigational treatment
29 Had RECIST or clinical progression
2 Withdrew from study

>

‘ 4 Treatment ongoing ‘

!

‘ 35 Evaluated for safety and efficacy data ‘

RECIST indicates Response Evaluation Criteria in Solid Tumours.

treatment with avelumab and talazoparib demonstrated
overall modest activity compared with pembrolizumab and
lenvatinib in a biomarker-unselected patient population
with recurrent MMRP EC.# However, immunogenomic pro-
filing provided useful insights in terms of potentially defin-
ing a subset of patients who were most likely to benefit from
treatment with avelumab and talazoparib. To that end,
HRR alterations were identified in approximately 20% of
MMRP ECs (6 of 29 tumors profiled by targeted next-
generation sequencing) and were associated with clinical
benefit from treatment with avelumab and talazoparib (in 5
of 6 patients) and a median PFS of 9.1 months. Although
other studies have reported HRR alterations in EC,”° to
our knowledge, this is the first study prospectively evaluat-
ing a PARPi-containing regimen specifically in EC and dem-
onstrating activity in ECs with HRR alterations. Further-
more, HRR alterations, together with the mechanistically
relevant biomarker of a PFI of 6 months or longer (in a post
hoc analysis), defined a sizeable subset of patients who ben-
efited from treatment with avelumab and talazoparib with
an ORR of 25%, PFS at 6 months of 58.3%, and median
PFS of 8 months (Figure 3D), which was comparable with
that of pembrolizumab and lenvatinib.* This subset
accounted for 3 of 4 ORs, 3 of 4 patients who continued to
receive protocol therapy as of the cutoff date (all for >12
months) and 7 of 9 patients who derived clinical benefit.
Conversely, tumor mutational burden, TILs, and PD-L1
status were not associated with clinical benefit. Finally,
the absence of benefit among patients with ARIDIA-variated
ECs and the durable response of 1 patient with a hotspot
U2AF1 spliceosome gene variant (which may have led to
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Figure 2. Antitumor Activity of Avelumab and Talazoparib
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Limitations

We acknowledge certain limitations of this study, including
the small number of patients and the fact that the biomarker
analyses were exploratory. We also acknowledge the
hypothesis-generating nature of the biomarker analyses that
would require independent prospective validation in larger
confirmatory studies to be adequately powered.
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In this nonrandomized clinical trial, treatment with ave-
lumab and talazoparib met the prespecified criteria to be
considered worthy of further investigation in patients with
recurrent MMRP EC. Tumor genomic profiling identified a
sizeable subset of patients (those with HRR alterations
and/or a PFI of >6 months) who may benefit from treatment
with avelumab and talazoparib and supports prioritization of
further development of this combination among this subset
of patients.
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Figure 3. Progression-Free Survival
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A, Patients with and without homologous recombination repair (HRR) alterations. B, Patients with and without switch/sucrose nonfermentable complex (SWI/SNF)
alterations. C, Patients with a platinum-free interval (PF1) of 6 months or longer and PFI of less than 6 months. D, Patients with HRR-altered tumors or PF|
of 6 months or longer vs those with no HRR alterations and a PFI of less than 6 months.
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