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Background: Xevinapant, an inhibitor of apoptosis protein (IAP) inhibitor, has shown promising i Hatieganu’ University

activity in combination with anticancer agents, including radiotherapy, and, in preclinical gi:}'_‘*,j:;gs;”Rd;haanri':acy'
studies, anti-PD-(L])1 antibodies. This, in part, is due to its ability to restore apoptosis and Rodryg Ramlau
increase antitumour immunity. gggs;gégszfg{;s?t
Objectives: We report efficacy, safety and exploratory biomarker analyses of xevinapant plus Medical Sciences, Poznan,
avelumab (anti-PD-L1]) in a two-part, open-label, nonrandomised, phase Ib study. Potand

Design: Part A assessed patients with advanced solid tumours who received xevinapant (100, g::;lt:';e:?r:;l:\/fledicine,
150, 200 or 250 mg/day, with no random allocation, on Days 1-10 and 15-24) in combination Ef]fv“;tréf;';"fg':t';i
with avelumab (10 mg/kg) on Days 1 and 15 in 28-day cycle. Part B assessed patients with Columbia, BC Cancer,
advanced non-small-cell lung cancer (NSCLC) who received xevinapant at the recommended \;i?::w;fc'ca"ada
phase Il dose (RP2D) plus avelumab (maximum 26 cycles). Depar‘{ment of Oncology,
Methods: Part A assessed the safety and tolerability of the combination and established the e et
maximum tolerated dose (MTD) and RP2D of xevinapant. Part B assessed the antitumour Edmonton, AB, Canada
activity of xevinapant at the RP2D combined with avelumab compared with a historical control E‘g:a':fn‘jg‘n‘fomnwlog%
(avelumab alone). Exploratory biomarker analyses were also conducted. Polish Mother’s Memorial
Results: In part A (n=16), xevinapant 200 mg/day was established as the RP2D with avelumab :;if';‘:;;ii‘ipma”d
and the MTD was not reached. The most common treatment-emergent adverse events Wojewddzki Szpital
(TEAESs) irrespective of xevinapant dose were nausea and fatigue (n=11(68.8%) each). In B e
part B (n=38; four patients received prior anti-PD-(L)1 antibody), the objective response Jonathan Bramson
rate (ORR) was 10.5% (95% confidence interval (Cl), 2.9-24.8; partial response, n=4) and the gentre for Discovery n
most common TEAE was decreased appetite (n=13 (34.2%]). Levels of plasma IL-10, IL-1B, Department of Medicine,
IL-13 and CD8* T cells increased during the study, and circulating levels of CD4* T cells and e o, oot

Tregs increased during cycle 1. Macrophage-related gene expression signatures increased in  Brad H. Nelson
. . . . . . L Deeley R h Centre,
patients with a partial response or stable disease. Low baseline Ki-67 expression in tumour oy esedren Lenire

BC Cancer - Victoria,

samples correlated with a partial response. Victoria, BC, Canada
Conclusion: The RP2D of xevinapant with avelumab was established; however, the ORR was ;gfgf)‘n‘s’:i‘;';iy Bassin,
not superior to the historical control (avelumab alone). The combination had a manageable Switzerland

safety profile in both study parts. Biomarker analyses provide insights into drivers associated E:E('J-‘*Ri"’;s:rch stitute,
with efficacy in patients with NSCLC receiving xevinapant plus avelumab. Ottawa, ON, Canada
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Introduction

Lung cancer is the most commonly diagnosed
cancer globally, with 2,480,301 new cases and
1,817,172 deaths recorded in 2022.! Most cases
(=80%) are non-small-cell lung cancer
(NSCLC),? and =60% of these cases are diag-
nosed at an advanced stage.? Until 2015, chemo-
therapy and, for a minority of patients, targeted
therapies were the most effective options; how-
ever, in many cases, de novo resistance or the
rapid development of acquired resistance ensued.
This mandated the development of novel treat-
ment options.* Recently, several phase III clinical
trials of anti-programmed cell death 1 (ligand 1)
(PD-(1L)1) antibodies have shown improved out-
comes in patients with advanced NSCLC.5-10
These trials have led to approvals that have
changed the treatment landscape for patients with
advanced NSCLC.!!"13 Treatment with anti-PD-
(L)1 antibody alone or with platinum-based
chemotherapy has emerged as the standard of care
in the first-line setting for patients with tumours
that do not have an oncogenic driver. The anti-
PD-L1 antibody avelumab is approved in various
tumour types,!* including urothelial carcinoma,
Merkel cell carcinoma and renal cell carcinoma.
However, in two phase III trials, avelumab did not
significantly improve outcomes in patients with
NSCLC in the first- or second-line setting.15-16

Inhibitor of apoptosis proteins (IAPs) are a class of
proteins that are overexpressed in cancer cells!7-19%;
the median expressions of cellular IAP 1 (cIAP1),
cellular IAP 2 (cIAP2) and X-linked IAP (XIAP)
in tumour cells from patients with NSCLC have
been shown to be 70%, 45% and 25%, respec-
tively.20 TAPs promote cancer cells’ evasion of
apoptosis (a key hallmark of cancer) by inhibiting
caspase signalling pathways induced by intrinsic
or extrinsic factors and suppressing immune cell
activation and antitumour activity.2!-25 Xevinapant
is a potent, oral, small-molecule IAP inhibitor that
is capable of restoring cancer cell sensitivity to
apoptosis via a proposed dual mechanism of action
(Figure 1), thereby enhancing the effects of

chemotherapy and radiotherapy.26-28 Inhibition of
XIAP and cIAP1/2 by xevinapant reinitiates cas-
pase activity in the intrinsic and extrinsic apop-
totic pathways.26:29 Inhibition of cIAP1/2 increases
antitumour immunity by promoting inflammatory
cytokine release and switching cytokine signalling
from survival to death in the tumours.?°-3* This
involves increasing proapoptotic tumour necrosis
factor (TNF) receptor signalling via the extrinsic
pathway and inducing TNF-a expression via the
noncanonical nuclear factor «-light-chain-
enhancer of activated B cells (NF-kB) pathway as
well as inducing receptor-interacting serine/threo-
nine kinase 1- and caspase 8-dependent apoptosis
following the inhibition of cIAP1/2.26:34-36 In addi-
tion, the inhibition of cIAP1/2 stabilises NF-kB-
inducing kinase, resulting in activation of the
noncanonical NF-«B pathway and transmission
of costimulatory maturation and activation signals
to immune cells.>”%% The combination of IAP
inhibitors with anti-PD-(LL) 1 antibodies has shown
promising activity in several preclinical cancer
models.*43 Given xevinapant’s novel mechanism
of action, with a potential effect on immune cells
and promising preclinical activity in combination
with anti-PD-(I)1 antibodies, we hypothesised
that the combination with avelumab could further
enhance antitumour activity.

Here, we report topline efficacy and safety results
and exploratory biomarker analyses from a phase
Ib dose-finding study investigating xevinapant in
combination with avelumab in patients with
solid tumours and, in the expansion cohort,
patients with advanced NSCLC who had disease
progression after one line of platinum-based
chemotherapy.

Methods

Study design

This open-label, nonrandomised, multicentre,
phase Ib dose-finding study (NCT03270176) was
divided into two parts. Part A assessed the safety
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Figure 1. Xevinapant proposed mechanism of action.

macrophage activation

Xevinapant is a potentially first-in-class, potent, oral, small-molecule IAP inhibitor. Xevinapant is capable of (1) restoring apoptosis in cancer cells
by blocking XIAP and clAP1/2, leading to activation of caspases downstream of the intrinsic mitochondrial and extrinsic TNF receptor signalling
pathways, respectively, and (2) enhancing the inflammatory antitumour response in immune cells of the tumour microenvironment by activating
noncanonical NF-kB signalling through blocking of clAP1/2 downstream of the TNF receptor. Reprinted from “Xevinapant or placebo plus

chemoradiotherapy in locally advanced squamous cell carcinoma of the head and neck: TrilynX phase Il study design,”

18(14), 1669-1678 (2022). Copyright © 2022 Future Medicine Ltd.

Source: Reprinted from Bourhis et al.%

Bourhis J et al. Future Oncol.

clAP1/2, cellular inhibitor of apoptosis proteins 1 and 2; FADD, fas-associated protein with death domain; IAP, inhibitor of apoptosis protein; NF-«B,
nuclear factor k-light-chain-enhancer of activated B cells; NIK, NF-kB-inducing kinase; RIP1, receptor-interacting serine/threonine kinase 1; SMAC,
second mitochondria-derived activator of caspase; TNF, tumour necrosis factor; TRAIL, TNF-related apoptosis-inducing ligand; XIAP, X-linked

inhibitor of apoptosis protein.

and tolerability of xevinapant in combination with
avelumab and the establishment of the maximum
tolerated dose (MTD) and recommended phase II
dose (RP2D) of xevinapant in patients with solid
tumours. Part B evaluated the antitumour activity
of xevinapant at the RP2D in combination with
avelumab in patients with NSCLC who had dis-
ease progression after one line of platinum-based
chemotherapy. The design in part A wused
the modified continual reassessment method
(mCRM). This method used a dose-toxicity model
and a target toxicity rate to estimate the MTD.
The first cohort of patients received a starting dose
of xevinapant 100 mg/day, and any dose-limiting
toxicities (DLTs) were reported to determine the
probability of toxicity at each dose and recom-
mend the dose level for the next cohort. The DLT

period was defined as the first treatment cycle (i.e.
4weeks or longer in the event of dosing delays).

Patients received oral xevinapant on Days 1-10
and 15-24 plus intravenous avelumab (10 mg/kg)
on Days 1 and 15 of a 28-day cycle. In part A,
four dose levels of xevinapant (100, 150, 200 and
250mg/day) were assessed. In part B, xevinapant
was given at the RP2D that was established in
part A (200mg/day on Days 1-10 and 15-24;
details described in the ‘Results’ section). Study
treatment was planned for 26 cycles or until any
of the following: disease progression, permanent
discontinuation of avelumab, unacceptable toxic-
ity, patient withdrawal, pregnancy, any medical
condition that may risk the patient’s safety if they
continued in the study, the start of subsequent
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anticancer therapy or DLT that did not resolve to
a grade <2 within 14 days of onset (part A only).
The reporting of this study conforms to the guide-
lines for reporting nonrandomised studies.*>

Patients

In part A of the study, eligible patients had
advanced solid tumours and were either deemed
ineligible to receive or had failed standard treat-
ment. In part B, eligible patients had stage IIIB or
IV NSCLC and had disease progression after one
line of platinum-based chemotherapy. Other key
inclusion criteria across both parts included age
=18years; measurable disease per Response
Evaluation Criteria in Solid Tumours (RECIST)
1.1; adequate haematological, renal and hepatic
function; Eastern Cooperative Oncology Group
performance status of 0 or 1 and life expectancy
of =3 months. Key exclusion criteria included
prior receipt of any immune checkpoint inhibitor
treatment (part A), prior receipt of more than one
line of anti-PD-(L)1 treatment (part B), prior
IAP inhibitor treatment and inability to swallow
or retain oral xevinapant.

Endpoints and evaluations

The primary endpoints were as follows: in part A,
MTD of xevinapant with the probability of a
DLT of <30% and RP2D of xevinapant with
avelumab, taking into account the overall cumu-
lative safety, tolerability, pharmacokinetics and
efficacy data for the combination; in part B,
investigator-assessed objective response rate
(ORR) per RECIST 1.1 in a larger cohort of
patients with advanced or metastatic NSCLC
after platinum-based therapy. Secondary end-
points included treatment-emergent adverse
events (TEAEs) and efficacy (best overall
response, duration of response, disease control
rate, progression-free survival and overall sur-
vival) and pharmacokinetics (data not shown).
TEAEs were graded according to the National
Cancer Institute Common Terminology Criteria
for Adverse Events v4.03. The final analysis was
conducted after the last patient had discontinued
from study treatment or had completed the 26
planned treatment cycles. Patients deriving a clin-
ical benefit after 26 cycles were eligible to con-
tinue treatment.

Exploratory biomarker analyses were conducted
and included analysis of plasma cytokines using
multiplex assay (using the Molecular and Cellular

Immunology Core, BioCanRx core facility),
analysis of circulating immune cells using flow
cytometry, immunohistochemistry (IHC) and
NanoString gene expression analyses (using the
nCounter PanCancer Immunology 360 panel
(NanoString Technologies, Seattle, WA, USA))
on RNA extracted using the RecoverAll™ Total
Nucleic Acid Isolation Kit for FFPE from pre-
treatment tumour samples. Activated regulatory
T cells (Tregs) assessed by flow cytometry and
NanoString analyses were characterised as
FOXP3*. The biomarkers analysed in the study
and the stains used for flow cytometry parame-
ters are presented in Supplemental Table 1. IHC
slides were incubated at 37°C overnight, depar-
affinised in xylene and rehydrated in graded eth-
anol baths (Fisher BioReagents, ThermoFisher,
Waltham, MA, USA). Antigen retrieval was per-
formed using Diva Decloaker (Biocare Medical,
LLC™, Pacheco, CA, USA) in a Decloaking
Chamber (Biocare Medical, LLC). Slides were
stained using the intelliPATH FLX® (Biocare
Medical, LLC) with the following panels: CD8/
CD3/PanCK, cIAP1/PanCK/Ki-67, FOXP3/
PanCK/CD68 and PD-L1/PD-1/CD8. Slides
were imaged using the Vectra 3 Automated
Quantitative Pathology Imaging System (Akoya
Biosciences, Inc™, Marlborough, MA, USA)
and analysed using the inForm Tissue Analysis
Software (Akoya Biosciences, Inc™). For
NanoString gene expression counts, immune cell
scores were calculated by the average log2 expres-
sion ofall cell type-specific markers (Supplemental
Table 2); the corresponding cell type-specific
genes that were used in this study were previ-
ously described by Danaher et al.4¢

Statistical analysis

The statistical analyses were descriptive in part A.
In part B, the primary endpoint was compared
against a historical ORR of 10% achieved with
avelumab monotherapy.#’ The null hypothesis
was that there was no difference in the ORR
between the treatments in this study (xevinapant
and avelumab) and the historical control (ave-
lumab). The alternative hypothesis was that there
was a difference (target ORR, =15%). For an
exact binomial test of a proportion with a one-
sided nominal significance level of 0.1 and a null
proportion of 0.10, a sample size of 35 has an
exact power of 0.808 when the true proportion is
0.25. Based on these assumptions, if at least 7 of
35 evaluable patients had an objective response,
the study would be deemed positive.
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Test statistics and p values were derived from dif-
ferent models for each biomarker analysis. p
Values for cytokines were derived from the linear
mixed-effect models with the p value correspond-
ing to the fixed effect of the ordered categorical
visit. p Values for IHC analyses of tumour sam-
ples and NanoString immune cell scores were
derived from different regression models depend-
ing on the clinical efficacy endpoint with a logis-
tic model for binary endpoints and an ordinal
logistic model for multilevel categorical end-
points. p Values <0.05 were considered statisti-
cally significant, with no adjustment for multiple
comparisons.

Results

Results from part A

Between October 2017 and March 2021, 19
patients were screened. A total of 16 patients with
solid tumours (lung, =5 (31.3%); ovary, n=2
(12.5%); kidneys/adrenals, n=1 (6.3%); stom-
ach, n=1 (6.3%); other, n=7 (43.8%)) were
enrolled at four centres in Canada and treated
across the four xevinapant dose levels (100 mg/
day, n=3; 150mg/day, n=2; 200mg/day, n="7;
250mg/day, n=4). A maximum of 26 cycles of
treatment was received by 2 patients (12.5%); 14
patients (87.5%) discontinued treatment due to
disease progression (11 (78.6%)) and adverse
events (AEs; 3 (21.4%)). The median age was
59.5years (range, 28—-79years); 50% were male
and 50% were female (n=8 each; Table 1).

The MTD of xevinapant was not reached. DLT's
were reported for one patient at the 250-mg/day
dose level (reversible grade 3 alanine aminotrans-
ferase (ALT) and aspartate aminotransferase
(AST) increases). The safety monitoring commit-
tee endorsed the recommendation of the mCRM,
establishing xevinapant 200 mg/day on Days 1-10
and 15-24 every 28days as the RP2D based on
the cumulative safety, efficacy and pharmacoki-
netic (data not shown) parameters. The dose of
200mg/day was selected due to the observed
DLT in a patient at the 250-mg/day dose level, as
well as the occurrence of grade 3 myalgia and
arthralgia in a patient at the 200-mg/day dose
level which were considered to be related to both
study treatments.

No increases to grade =2 in ALT or AST were
observed at lower dose levels. TEAEs occurred in
all patients, and grade =3 TEAEs were observed

in 10 patients (62.5%; Table 2). The most com-
mon TEAE:s irrespective of xevinapant dose were
nausea and fatigue, both occurring in 11 patients
(68.8%; Supplemental Table 3); fatigue was also
the most common grade =3 TEAE irrespective of
xevinapant dose (=3 (18.8%); Supplemental
Table 4). TEAEs that resulted in permanent
treatment discontinuation were reported in three
patients (grade 3 increase in AST levels and grade
3 increase in ALT levels, grade 2 pneumonitis
and grade 3 arthralgia, respectively). The most
common TEAEs related to study treatments are
presented in Supplemental Table 5 (TEAEs
related to xevinapant) and Supplemental Table 6
(TEAEs related to avelumab). Grade 3 TEAEs
related to xevinapant and/or avelumab were
observed in five patients (31.3%). No patients
died during the study.

Efficacy and safety results from part B

Between May 2019 and March 2022, 48 patients
were screened. Overall, 38 patients with NSCLC
were enrolled and treated at six centres in Canada,
Poland and Romania. Baseline characteristics of
all 38 patients enrolled in part B are presented in
Table 1. All patients had received prior chemo-
therapy and 10.5% of patients had received prior
therapy with an anti-PD-(1.)1 antibody. As of
March 2022, 37 patients (97.4%) had discontin-
ued study treatment early and 1 patient (2.6%)
had completed the planned 26 cycles of treatment
(Supplemental Figure 1). The median number of
cycles of xevinapant and avelumab was 4 (range,
1-26). The median duration of treatment was
3.6 months (range, 0.1-30.2months) with xevi-
napant and 3.7 months (range, 0.2-30.3 months)
with avelumab. Of those who discontinued treat-
ment (n=37), the most common reasons for dis-
continuation were disease progression (=26
(70.3%)) and AEs (n=10 (27.0%)). PD-L1
expression in tumour samples was high (=50%)
in 13 patients (34.2%) and moderate (1%—49%)
in 5 patients (13.2%); 12 patients (31.6%) had
PD-L1-negative disease and PD-L1 status was
unknown in 8 patients (21.1%).

All patients had measurable disease and were
evaluable for efficacy. Efficacy results from part B
are presented in Table 3. The observed ORR was
10.5% (95% CI, 2.9-24.8), with four patients
responding to treatment; thus, the target of a
=15% increase in efficacy over the historical con-
trol (avelumab monotherapy; ORR, 10%) was
not met.
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Table 1. Baseline characteristics for patients in part A and part B.
Characteristic Study part
Part A (N=16) Part B (N=38)

Age, median (range), years 59.5 (28-79) 61.5 (35-75)
Sex, n (%)

Male 8 (50.0) 27 (71.1)

Female 8 (50.0) 11 (28.9)
Race, n (%)

White 15 (93.8) 38 (100)

Asian 11(6.3) 0
PD-L1 expression, n (%]*

High NA 13(34.2)

Moderate NA 5(13.2)

None NA 12 (31.6)

Unknown NA 8(21.1)
ECOG PS, n (%)

0 6 (37.5) 1(2.6)

1 10 (62.5) 37 (97.4)
Site of primary tumour, n (%]

Lung 5(31.3) 38 (100)

Ovary 2(12.5) 0

Kidneys/adrenals 11(6.3) 0

Stomach 11(6.3) 0

Other 7 (43.8)2 0
Cancer type, n (%)

Adenocarcinoma 9 (56.3) 16 (42.1)

Squamous cell carcinoma 1(6.3) 17 (44.7)

Other 6 (37.5)° 5(13.2)¢
Stage at baseline, n (%)

[ 1(6.3) 0

[l 2(12.5) 0

0 5(31.3) 6(15.8)

\% 8 (50.0) 32(84.2)

[Continued]
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Table 1. (Continued)

Characteristic Study part

Part A (N=16)

Part B (N=38)

Local or distant metastases, n (%)

Local 10 (62.5)
Distant 6 (37.5)
Type of prior therapy, n (%)
Chemotherapy 16 (100)
Anti-PD-(L)1 antibody 0
Radiotherapy 4 (25.0)
Surgery 9 (56.3)
Targeted therapy 1(6.3)
Last line of prior therapy, n (%)
First-line therapy 5(31.3)
Second-Lline therapy 4 (25.0)
Third-line therapy 1(6.3)
Further-line therapy 4 (25.0)
Unknown 2(12.5)

8(21.1)
30 (78.9)

38(100)
4(10.5)
9 (23.7)
2(5.3)
0

34 (89.5)
1(2.6)
0

0
3(7.9)

Percentages may not total 100 because of rounding.

aPleura in two patients, and colorectal, duodenal, soft tissues of the abdomen, thymus and thyroid in one patient each.
bAdrenal cortical carcinoma, epithelioid mesothelioma, leiomyosarcoma, malignant epithelial mesothelioma, papillary

and serous carcinoma in one patient each.

¢Large-cell carcinoma in two patients, and mucinous bronchioloalveolar carcinoma, pulmonary carcinosarcoma and

NSCLC (not otherwise specified) in one patient each.

*Assessed using the PD-L1 IHC 22C3 pharmDx assay. PD-L1 expression was deemed to be high when PD-L1 was observed
in 2150% of tumour cells and moderate when PD-L1 was observed in 1%-49% of tumour cells.
ECOG PS, Eastern Cooperative Oncology Group performance status; NA, not analysed; NSCLC, non-small-cell lung

cancer; PD-(L)1, programmed cell death 1 (ligand 1).

TEAES of any grade and from any cause occurred
in 37 patients (97.4%; Table 2). The most com-
mon TEAEs were decreased appetite (=13
(34.2%)), ALT increased (=11 (28.9%)), anae-
mia and amylase increased (=10 (26.3%) each;
Supplemental Table 7), and the most common
grade =3 TEAE was amylase increased (n=5
(13.2%); Supplemental Table 8). The most com-
mon TEAE:s related to xevinapant, irrespective of
grade, were decreased appetite and nausea (n="7
(18.4%) each; Supplemental Table 9). TEAEs
related to xevinapant were grade =3 in one
patient (2.6%; amylase increased). The most
common TEAEs related to avelumab, irrespec-
tive of grade, were amylase increased (z=9
(23.7%)) and hypothyroidism (n=7 (18.4%);

Supplemental Table 10). TEAEs related to ave-
lumab were grade =3 in six patients (15.8%;
amylase increased in four (10.5%), lipase
increased in three (7.9%) and ALT increased in
one (2.6%)). No serious TEAEs were considered
related to either treatment. Nine patients (23.7%)
died during the study (due to disease progression
in 7 (18.4%) and pneumonia in 1 (2.6%); cause
of death was unknown in 1 (2.6%)).

Biomarker analysis from part B

Significant increases in plasma interleukin (IL)-
10 (p=0.0001; Figure 2(a)), IL-1pB (»p=0.0043;
Figure 2(b)) and IL-13 (»p =0.0092; Figure 2(c))
levels were detected at all measured time points
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Table 2. Safety results from part A and part B.
Study part Part A (N=16) Part B (N=38)
TEAEs, n (%)
Any grade 16 (100) 37 (97.4)
Grade =3 10 (62.5) 21 (55.3)
Serious adverse events 6 (37.5) 11 (28.9)
Leading to discontinuation of xevinapant 2(12.5) 4(10.5)
Leading to discontinuation of avelumab 1(6.3) 4(10.5)
Leading to death 0 9(23.7)
TEAES related to xevinapant, n (%]
Any grade 12 (75.0) 19 (50.0)
Grade =3 5(31.3) 1(2.6)
TEAEs related to avelumab, n (%)
Any grade 13 (81.3) 27 (71.1)
Grade =3 5(31.3) 6(15.8)
Infusion-related reaction, n (%) 6(37.5) 1(2.6)
TEAE, treatment-emergent adverse event.
across the course of the study. Levels of other Table 3. Efficacy results from part B.
cins, suh o 112910 6o 2029 ocom
2(d)), also increased at one time point versus Objective response rate 10.5 (2.9-24.8)
baseline; however, this was not maintained (95% Cl), %

across the whole of the study (Table 4). In anal-
yses of peripheral blood, activated CD4* T-cell
and Treg levels increased during cycle 1, and Complete response 0
Tregs tended to decrease by Day 1 of cycle 4;
activated CD8" T-cell levels increased through-
out the study treatment period versus baseline Stable disease 19 (50.0)
(Figure 3). Of the four responders (all with a
partial response), none had received any prior
anti-PD-(L)1 treatment and three had tumours Disease control rate 60.5 (43.4-76.0)
with high PD-L1 expression; PD-L1 status for  (95% Cl), %

the fourth patient was not known. In IHC analy-

Best overall response, n (%)

Partial response 4(10.5)

Progressive disease 15 (39.5)

Duration of response,® median ~ 69.1(15.3-128.9)

ses of tumour samples, there was no association (95% Cl), weeks

between best overall response and PD-LI1

expression (p=0.8383), or between Prog_ression-free survival, 3.5(1.9-5.1)
best overall response and Ki-67 expression  median (95% Cl), months

(p=0.137), with the four patients with a best Overall survival, median 9.4 (6.7-16.2)
overall response of partial response having lower (95% Cl), months

Ki-67 expression at baseline than patients with
stable disease or progressive disease (Figure 4).
No association was observed between cIAP1

aAmong the four patients with a partial response.
Cl, confidence interval; NE, not estimable.
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Figure 2. Change in IL-10 (a), IL-1B (b), IL-13 (c) and TNF-a (d) levels throughout the treatment period versus
at baseline in part B.
IL, interleukin; TNF, tumour necrosis factor.

Table 4. p Values for levels of cytokines in the blood levels and best overall response (p=0.5541). In
during the study versus at baseline in part B. NanoString gene expression analyses of tumour
samples, high levels of macrophages (p=0.0248)

Biomarker p Value - . .
and Tregs (p=0.0458) were associated with dis-
IL-10 0.0001 ease control (Figure 5). All NanoString immune
IL-1B 0.0043 cell score results are presented in Table 5.
IL-13 0.0092
IL-1Ra 0.0759 . .
Discussion
IL-12p40 0.0820 This phase Ib dose-finding study was the first clini-
MCP-1 0.1350 cal study to evaluate the combination of xevinapant
[L-2 0.1575 and avelumab or any combination of an IAP inhibi-
L-4 0.2769 tor and anti-PD-(LL)1 antibody. In part A, the
RP2D of xevinapant in combination with avelumab
IFN-y 0.2894 was selected as 200mg/day on Days 1-10 and 15—
IL-12p70 0.4882 24 of a 28-day cycle based on a manageable safety
TNF-a 0.4922 profile. Reversible DLTs (grade 3 ALT and AST
IL-8 0.6535 increase) were reported for one patient at the 250-
mg/day dose level. In part B, xevinapant in combi-
IL-6 0.7308 nation with avelumab had a manageable safety
GM-CSF 0.8265 profile in patients with advanced NSCLC who had
IL-5 0.9014 disease progression after one line of platinum-based
chemotherapy. Incidence and severity of common
GM-CSF, granulocyte-macrophage colony-stimulating TEAEs were consistent with the known safety pro-

factor; IFN, interferon; IL, interleukin; MCP-1, monocyte

i 48-50
chemoattractant protein-1; TNF, tumour necrosis factor. file of xevinapant and avelumab treatment.

Nevertheless, the study did not meet its primary
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Figure 3. Change in levels of activated CD4* T cells (a), CD8* T cells (b) and CD4*/CD25*/FOXP3* Tregs (c] in the blood throughout
the study treatment period versus at baseline in part B.

Treg, regulatory T cell.

efficacy endpoint — the addition of xevinapant to
avelumab did not improve antitumour activity
compared with historical data for avelumab mono-
therapy as second-line treatment.>!

Comprehensive biomarker data were reported and
generally reflected the potential immunomodula-
tory effects of the combination of xevinapant and
avelumab. An increase in CD8" T-cell expression
following xevinapant monotherapy in squamous
cell carcinoma of the head and neck (SCCHN) has
been reported previously,3®> consistent with our
findings in NSCLC. Increased CD8" T-cell
expression has previously been associated with
improved survival in several trials of anti-PD-(L)1
antibodies.>?25¢ The low response rate in part B of
the study suggests that this increase from baseline
in CD8" T cells was insufficient to elicit a

significant anti-tumour response. As there was no
control arm in the study, observed associations
may be solely prognostic and independent of treat-
ment. Our data mimic the mechanism of action of
xevinapant to some extent as we identified increases
in levels of cytokines regulated by NF-kB, consist-
ent with results from preclinical studies,26:35> which
have shown that xevinapant is capable of enhanc-
ing NF-xB activity. In the JAVELIN Bladder 100
trial, increased expression of genes associated with
macrophages correlated with longer overall sur-
vival with avelumab,>? matching the increase in
macrophage immune cell scores observed in
patients with disease control in our study. However,
in the JAVELIN Head and Neck 100 trial in
patients with locally advanced SCCHN treated
with avelumab plus chemoradiotherapy versus pla-
cebo plus chemoradiotherapy, high levels of a
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Figure 5. Distribution of NanoString immune cell scores for macrophages (a) and FOXP3* Tregs (b] in patients

with and without disease control in part B.
Treg, regulatory T cell.

signature associated with MO0/M2 macrophages
correlated with shorter progression-free survival
(data not shown).>> These contrasting findings are
caveated by data from other tumour types and dif-
fering approaches in measuring cell populations.
Circulating levels of IL-10, IL-1f and IL-13

increased during the study, and levels of Tregs
increased during cycle 1. Activated Tregs have
been shown to stimulate the production of I1.-10,36
and both have been shown to inhibit the antitu-
mour response by restricting the activity of CD4*
T cells; this was also observed in our study, with a
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Table 5. NanoString immune cell scores for all biomarkers from FFPE biopsies during the study versus at

baseline in part B.

Biomarker Response p Value Biomarker Response p Value
Macrophages DC 0.0248 B cells BOR 0.1308
Tregs DC 0.0458 Cytotoxic cells 0S 0.1315
Th1 cells DC 0.0610 Dendritic cells 0S 0.1315
Dendritic cells DC 0.0697 Tregs 0S 0.1320
CD564m NK cells DC 0.0720 Neutrophils BOR 0.1330
T cells DC 0.0725 CD8 T cells DC 0.1361
B cells DC 0.0868 Neutrophils 0S 0.1380
Exhausted CD8 cells DC 0.1020 CD8 T cells 0S 0.1395
Neutrophils DC 0.1130 Cytotoxic cells DC 0.1447
Mast cells oS 0.1193 NK cells 0S 0.1880
T cells 0S 0.1235

BOR, best overall response; DC, disease control; FFPE, formalin-fixed paraffin-embedded; NK, natural killer; OS, overall

survival; Treg, regulatory T cell.

reduction in levels of activated CD4 " cells between
cycle 1 and cycle 4. These findings could explain
the lack of an antitumour response observed in this
study. IL-10 expression has also been identified as
a poor clinical prognosis factor for NSCLC.57
Similarly, IL-1p and IL-13 have been shown to
contribute to the generation of an immunosup-
pressive microenvironment across various cancer
types.>®>° In patients with NSCLC, IL-1f expres-
sion has been shown to correlate with poor efficacy
(reduced progression-free survival).®®© The bio-
marker analyses presented here support the lack of
an antitumour response observed with xevinapant
and avelumab treatment in our study and indicate
an immunosuppressive phenotype. Further studies
would be needed to confirm our results and clarify
how these biomarker changes inform clinical
endpoints.

The findings should be interpreted in the context
of a few limitations. The absence of a control arm
in part B hinders interpretation of the efficacy and
biomarker findings. Furthermore, the biomarker
analyses were exploratory, and the patient num-
bers were limited; therefore, p values should be
interpreted with caution. The low number of
patients with a response in part B (n=4 (10.5%),
all with a partial response) did not allow for sig-
nificant associations between biomarker levels

and clinical efficacy endpoints. In addition, biop-
sies were archived samples (not older than 1 year);
therefore, biomarker findings should be inter-
preted with caution. To clarify the role of xevina-
pant, future studies are needed with larger sample
sizes and a control arm, thereby allowing the
immune impact of adding xevinapant to be more
precisely defined.

Conclusion

Although part B of the phase Ib study failed to
meet its primary objective, the combination was
safe and feasible, and the biomarker analyses
reported here provide novel insights into the driv-
ers associated with efficacy in patients with
NSCLC receiving xevinapant in combination
with avelumab.

Author’s note
Franck Brichory, affiliation at the time the study
was conducted.
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