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Abstract

TP53 mutation is the most frequent genetic event in head and neck squamous cell carcinoma (HNSCC), found in more than
80% of patients with human papillomavirus–negative disease. As mutations in the TP53 gene are associated with worse
outcomes in HNSCC, novel therapeutic approaches are needed for patients with TP53-mutated tumors. The National Cancer
Institute sponsored a Clinical Trials Planning Meeting to address the issues of identifying and developing clinical trials for
patients with TP53 mutations. Subcommittees, or breakout groups, were tasked with developing clinical studies in both the
locally advanced and recurrent and/or metastatic (R/M) disease settings as well as considering signal-seeking trial designs. A
fourth breakout group was focused on identifying and standardizing biomarker integration into trial design; this information
was provided to the other breakout groups prior to the meeting to aid in study development. A total of 4 concepts were priori-
tized to move forward for further development and implementation. This article summarizes the proceedings of the Clinical
Trials Planning Meeting with the goal of developing clinical trials for patients with TP53-mutant HNSCC that can be con-
ducted within the National Clinical Trials Network.

Worldwide, more than 550 000 people per year are diagnosed
with head and neck squamous cell carcinoma (HNSCC). The
principal risk factors include tobacco and alcohol use and
human papillomavirus (HPV) infection (1). HPV-associated
and HPV-unassociated (HPV-) HNSCC are clinically distinct
entities that differ in pathophysiology and prognosis (2).
Whereas it is rare in HPV-associated HNSCC, TP53 mutation is

the most common genomic alteration in HPV- HNSCC, occur-
ring in approximately 50%-85% of cases (3,4). As with many
other types of cancer, TP53 mutation is an independent poor
prognostic factor in HNSCC (5). If TP53 mutations are present,
about 50% of patients with locally advanced disease and
nearly all patients with metastatic disease will die of their
illness.
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In part, poor outcomes in patients with TP53-mutant HNSCC
may be associated with suboptimal response to standard treat-
ments, which include radiation and platinum-based chemo-
therapy. Typically, TP53-mutant tumors are associated with
radioresistance, with one potential mechanism involving
impaired senescence (6-8). Data on response to cisplatin in
TP53-mutant HNSCC vary with evidence supporting both sensi-
tization (9-11) and resistance (12-14) patterns. The effect of TP53
mutation on cisplatin sensitivity likely varies with the pheno-
type produced by a particular mutation or frequency of TP53
polymorphisms (eg, R72/R72 correlates with response to cispla-
tin) in the context of other coexisting genomic aberrations in
the tumor, as well as other host factors.

Genomics and Preclinical Data

Unlike oncogenes, no hot spot mutations occur throughout the
TP53 tumor suppressor gene, and various classifications have
been explored to infer functional relevance from these genomic
alterations. Poeta et al., in a seminal article (5), described disrup-
tive vs nondisruptive alterations based on protein structure,
wherein disruptive mutations occur in the L2 and L3 binding
domains of the p53 protein and replace an amino acid of one
polarity with an amino acid of another polarity. Nondisruptive
mutations occur outside L2 and L3 or result in replacement of
an amino acid of the same polarity. This classification scheme
was compared with other computational methods in a double-
blinded analysis, where investigators were given TP53 muta-
tions and asked to classify them as disruptive or nondisruptive
by methods of their choice (15). A total of 15 methods were used
to divide patients into classes, including protein function as a
predictive method, WAF 1 transactivation where less than 10%
and less than 20% wild-type expression were each used as cut-
offs to define the disruptive class (16), and in silico predictive
methods rules devised by Poeta and including splice sites (Poeta
rules þ Splice). When Eastern Cooperative Oncology Group
(ECOG) statisticians compared overall survival and progression-
free survival (PFS) of the disruptive and nondisruptive groups,
none of the methods were better than the Poeta rules þ Splice
for classifying HNSCC survival. Neskey et al. (17) developed an
alternative TP53 computational approach termed Evolutionary
Action Score of P53 to stratify patients with tumors harboring
TP53 mutations as high or low risk and validated this system in
in vivo and in vitro models. Patients with high-risk TP53 muta-
tions had the poorest survival outcomes and the shortest time
to the development of distant metastases in the The Cancer
Genome Atlas HNSCC cohort.

Although advances have been made using targeted agents in
cancers with a high prevalence of oncogene aberrations such as
gain-of-function oncogenic mutations or gene rearrangements,
there has been limited improvement in outcomes for malignan-
cies defined by loss of function in tumor suppressor genes. The
most promising preclinical and early clinical data have emerged
for HNSCC through approaches involving synthetic lethality.
TP53-mutated HNSCC cells rely on G2-M checkpoint for DNA-
damage repair and survival (18). Wee-1 is one such regulatory
nuclear kinase that prevents entry into mitosis in response to
DNA damage. Preclinical models support the inhibition of such
key regulatory genes such as wee-1, which leads to premature
mitosis, by disabling the G2-M checkpoint and resulting in mitotic
catastrophe in cells deficient of p53 signaling (19). Moser et al. (20)
used functional RNA kinome drug screens on TP53-mutant mur-
ine and patient-derived HNSCC cell lines and identified AZD-1775

(adavosertib), which showed evidence of tumor reduction in
xenograft-bearing mice, augmented by the concurrent adminis-
tration of cisplatin chemotherapy. Similar observations were
reported by Osman et al. in HNSCC cell lines (21).

Prospective Clinical Data

Early phase clinical data with the use of the wee-1 inhibitor ada-
vosertib in HNSCC have been reported by Mendez and col-
leagues from a phase I study (22), wherein adavosertib was
given orally, in combination with cisplatin and docetaxel in the
neoadjuvant setting in patients with borderline resectable or
unresectable disease. The maximum tolerated dose was estab-
lished at 150 mg orally twice daily; the dose-limiting toxicity
was grade 3 diarrhea observed in 3 patients. Among 10 evalu-
able patients, objective response by Response Evaluation
Criteria in Solid Tumors (RECIST) 1.1 were observed in 5, and
among 7 patients who went on to surgical resection, 6 patho-
logic responses were noted; overall 9 patients had either a
RECIST or a pathologic response after neoadjuvant therapy, and
these were observed in all 3 dose levels explored. Next-
generation sequencing revealed TP53 alterations in 5 of the 9
patients with either a RECIST or a pathologic response. The
safety and preliminary efficacy results demonstrated in this
study highlighted the potential for further investigation, partic-
ularly in the TP53-altered population, with specific attention to
gastrointestinal toxicities. Adavosertib is being investigated in
locally advanced HNSCC in combination with cisplatin and radi-
ation (NCT03028766 and NCT02585973) and is under evaluation
in combination with chemotherapy (carboplatin with paclitaxel
and gemcitabine), immune checkpoint inhibitor (durvalumab),
and poly (ADP-ribose) polymerase (PARP) inhibitor (olaparib).
There is ongoing investigation of wee-1 inhibition in phase I
clinical studies for advanced solid tumors (NCT04158336,
NCT03968653, NCT04768868).

There is a paucity of TP53-directed studies in the HNSCC pop-
ulation. The ongoing ECOG study EA3132 (NCT02734537) is the
first prospective trial testing the role of cisplatin with postopera-
tive radiation by utilizing disruptive TP53 mutations as an inte-
gral biomarker. Using the Poeta rules þ splice method, patients
are stratified by TP53 mutational status (disruptive, nondisrup-
tive, and wild type) and randomly assigned to postoperative radi-
ation alone or with concurrent cisplatin 40 mg/m2 weekly. The
rationale for this study is that sensitivity to the known radiosen-
sitizer cisplatin is preserved or enhanced in the presence of dis-
ruptive TP53 mutation, providing a possible avenue to overcome
radioresistance of TP53-mutant cells and thus mitigate the
increased risk of relapse associated with TP53 mutation (5,9,23).

Description of Clinical Trials Planning Meeting
(CTPM) and Goals

The objectives of the CTPM were to 1) identify promising syn-
thetic lethal interaction partners and therapeutic combinations
for randomized phase II trials in TP53-mutant HPV-negative
HNSCC that are suitable to be conducted in a cooperative group
setting, 2) design a phase II trial for stage III and IV HPV-
negative HNSCC that employs genomic selection or stratifica-
tion, 3) design a randomized phase II trial employing a novel
combination in R/M HNSCC, and 4) advance the infrastructure
for a generalizable approach to mutation calling (ie, process of
identifying variants different in sequencing data from a refer-
ence sequence).
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Each of 4 CTPM breakout groups comprised 2 chairs and 4-6
panel members. These groups met virtually from April to
December 2020 to develop clinical trial designs based on the
meeting goals and agenda. The CTPM meeting was held virtu-
ally on January 21-22, 2021, and gathered more than 60 experts
in HNSCC from different disciplines (medical oncologists, radia-
tion oncologists, surgical oncologists, biostatisticians, transla-
tional researchers, and industry partners) from across the
United States and Canada to finalize the proposed study designs
and prioritize development. The participants reviewed a series
of scientific presentations including an extensive overview of
the TP53 landscape, with key genomic and informatics updates,
prior and ongoing studies involving synthetic lethality and vari-
ous therapeutic agents leveraging such interactions, and algo-
rithms to determine functionally relevant TP53 mutations. A
discussion of TP53-mutated cancers and treatment resistance in
minority populations was also highlighted. This article provides
an overview of the trials proposed in the locally advanced and
R/M settings as well as describes a focused effort on identifying
and incorporating biomarkers relevant to TP53-mutated HNSCC
in trials to improve survival and quality of life in these patients.

Breakout Group #1: Previously Untreated Locally
Advanced HNSCC (PULA): Co-Chairs Drs Heath Skinner
and Ranee Mehra

The goal of the locally advanced group was to evaluate clinical
trial concepts relevant to this CPTM for treatment paradigms in
the curative setting and benefit from the interaction with statisti-
cal support as well as a discussion with the biomarker committee.
In the process of evaluating feasible trial designs, 2 of 4 proposed
clinical trial concepts were deemed unsuitable for further devel-
opment because of a paucity of safety data that preclude the use
of these agents in previously untreated patients and absence of
consensus over treatment selection based on TP53 status in the
PULA setting. The 2 concepts put forward by this breakout group
are described below and were presented at the CTPM.

PULA Concept #1

Phase II trial data have shown that neoadjuvant immunother-
apy is feasible and effective in inducing a polyclonal T-cell anti-
tumor response (24,25). Capitalizing on the importance of the
G2-M cell cycle checkpoint among tumor cells harboring dys-
functional TP53 (20), this concept sought to combine adavosertib
with the programmed death-ligand 1 (PD-L1) inhibitor durvalu-
mab in the neoadjuvant setting for patients planned for surgical
resections of their primary tumors. This rationale is further sup-
ported by data from Friedman et al. (26), which illustrated that
wee-1 inhibition sensitizes TP53-mutant oral cavity tumor cells
to granzyme B and tumor necrosis factor a–dependent killing by
T cells. Although the scientific rationale was viewed favorably
by committee members and the larger CPTM group, challenges
were identified including adequate safety data and feasibility of
obtaining a wee-1 inhibitor in the clinical setting, as well as the
adequacy of tissue requirements for correlative studies. It was
felt that the cooperative group mechanism was not the optimal
forum for obtaining the needed preliminary data.

PULA Concept #2

Another proposed clinical trial concept was based on the second
mitochondrial-derived activator of caspases (SMAC) mimetic

xevinapant (previously Debio1143). This class of agents acts to
antagonize the inhibitor of apoptosis proteins XIAP, cIAP1, and
cIAP2 (27), with a goal of restoring apoptosis in tumor cells
resistant to this mode of cell death. SMAC mimetics have been
extensively studied in HNSCC with demonstrated antitumor
effects alone (28,29) or in combination with radiation (30-33). As
tumors harboring TP53 mutations are generally more resistant
to apoptosis (34) and additional genetic alterations commonly
found in HNSCC have been shown to sensitize cells to the
effects of SMAC mimetics (31,35), these agents seem to be an
ideal avenue for clinical trial development. A recent randomized
phase II clinical trial examining the addition of xevinapant to
concurrent chemoradiation in HNSCC noted a greater than 20%
increase in locoregional control compared with placebo, with an
acceptable toxicity profile (36). A phase III trial of xevinapant
with chemoradiation vs chemoradiation is ongoing
(NCT04459715) and is currently enrolling patients treated in the
nonsurgical, definitive radiation setting. Based on these data, a
randomized trial in HPV-negative HNSCC patients treated with
surgery and found to have high-risk features (extranodal exten-
sion or positive margins) in the resection specimen was pro-
posed (Figure 1). Patients will be treated with postoperative
radiation and concurrent cisplatin with or without xevinapant,
with a primary endpoint of disease-free survival at 18 months
and total goal accrual of 180 patients. Patients will be stratified
based on stage, site, and performance status as well as TP53 sta-
tus (disruptive vs nondisruptive vs wild type) (5,6,15). In addi-
tion to standard monitoring, circulating tumor DNA (Signatera)
will be evaluated prior to and after treatment to potentially vali-
date this assay as a biomarker of residual disease.

Breakout Group #2: R/M HNSCC: Co-Chairs Drs Cristina
Rodriguez and Hyunseok Kang

Breakout Group #2 was tasked with the design of a large clinical
trial in the R/M setting based on biology of TP53-mutated
HNSCC. First, the current treatment landscape of R/M HNSCC
was surveyed and unmet clinical needs identified. After pembro-
lizumab was approved in first-line treatment of R/M HNSCC,
avenues of scientific investigation included establishing treat-
ment options in the second-line setting and improving the effi-
cacy of single agent pembrolizumab in the first-line setting
where overall response rates (ORRs) range from 10% to 19% in a
biomarker-enriched population (37). The group also prioritized
the need to explore immunotherapy combinations with better
tolerability in the first-line setting. During the development of
these clinical trial concepts, this group focused on designs in
various treatment lines, but concepts in locally recurrent disease
amenable to surgical salvage or re-irradiation were excluded.
Strategies of patient selection, particularly focused on methods
of identification of TP53 alterations and their impact on trial
accrual, were discussed. Study design elements relating to the
use of TP53 alterations as integrated or integral biomarkers were
reviewed. The merit of each proposed trial design was evaluated
based on its relevance for the current state of clinical trials in R/
M HNSCC, potential changes in therapeutic standards that could
be brought about by the study, feasibility of the trial conduct
through the National Cancer Institute’s (NCI’s) Clinical Trials
Network (NCTN), and competitive enrollment by other studies
for a similar patient population. At the conclusion of the R/M
breakout group meetings, 3 proposals were finalized: 1 in the
first-line setting and 2 in the second-line population previously
treated with immune checkpoint inhibitor.
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R/M Concept #1

There was strong agreement within the group on proposing a
first-line R/M concept wherein wee-1 inhibition would be com-
bined with pembrolizumab, the current standard of care for
combined positive score 1 or greater patients (Figure 2).
Published preclinical evidence supports the synergy between
wee-1 inhibition and immune checkpoint inhibitors through
avenues involving cell cycle arrest and subsequent enhance-
ment of cytotoxic T-cell and antibody-dependent cell cytotoxic-
ity–mediated tumor cell death (26,38). Prospective clinical data
have been reported in abstract form on the combination of ada-
vosertib and the PD-L1 inhibitor durvalumab, and a recom-
mended phase II dose has been determined (NCT02617277).
This trial plans to enroll patients with R/M mucosal squamous
cell carcinomas of the oral cavity, oropharynx, larynx, or hypo-
pharynx who have not previously been treated with immune
checkpoint inhibitors and have not received systemic therapy
in the R/M setting. Additional eligibility criteria include a TP53
alteration, based on next-generation sequencing on archival
tumor tissue. Patients must have a combined positive score of 1
or greater, and those with p16-positive oropharynx squamous
cell carcinoma will be excluded. Patients will be randomly
assigned 1:1 to either adavosertib (or alternative wee-1

inhibitors, several of which are in various earlier stages of clini-
cal development and are detailed in Table 1) and a PD-1 inhibi-
tor vs the PD-1 inhibitor with placebo. The primary endpoint
would be PFS, with secondary endpoints of overall survival,
ORR, and patient-reported quality of life. Because of limited
clinical data for the wee-1 and PD-1 inhibitor combination, the
first 6 patients enrolled in each arm would represent a safety
lead in group. Correlative blood samples will be obtained for
cell-free DNA testing at baseline and after 3 cycles of treatment.
TP53 mutation subgroups (eg, disruptive vs nondisruptive) will
not be used as a stratifying factor but can be explored in the
post hoc analysis. Based on an expected PFS of 30% in the con-
trol arm and a 10% rate of patient loss, a sample size of 132
would yield an 81% power to detect a PFS of 45% in the experi-
mental arm (corresponding to a hazard ratio¼ 0.66) using a 1-
sided 0.10-level log-rank test. An estimate of 165 patients will be
screened at an accrual rate of 6 eligible patients per month, for a
total accrual period of 20 months. Trial completion is estimated
in 2.7 years from activation.

R/M Concept #2

Encouraging clinical activity of the combination of adavosertib
with cisplatin and docetaxel in locally advanced HNSCC by

Recurrent and/or metasta�c squamous cell 
carcinoma of oral cavity, oropharynx (HPV 

nega�ve), hypopharynx, or larynx

- No prior treatment for R/M HNSCC
- PD-L1 posi�ve (CPS ≥ 1)
- TP53 muta�on posi�ve

An�-PD1/PD-L1 inhibitor + 
 wee-1 inhibitor

An�-PD1/PD-L1 inhibitor + 
placebo

Randomize

Double-blind, placebo-controlled randomized phase III trial of wee-1 inhibitor in combina�on with an�-PD1/PD-L1 
checkpoint inhibitor in recurrent and/or metasta�c head and neck squamous cell carcinoma

Primary endpoint: 
Objec�ve response rate

Figure 2. Recurrent/metastatic (R/M) Concept #1. CPS¼ combined proportion score; HNSCC ¼ head and neck squamous cell carcinoma; HPV ¼ humanpapilomavirus;

PD-L ¼ programmed death-ligand.

Surgically treated stage III-IVb squamous
cell carcinoma of oral cavity, oropharynx
(HPV-nega�ve), hypopharynx, or larynx

- Primary resec�on and neck dissec�on
completed

- Extranodal extension or posi�ve margin
- ECOG performance status 0-1
- TP53 muta�on status reported

RT + cispla�n

RT + cispla�n + xevinapantStra�fied by
- Disrup�ve TP53 muta�on
- Nondisrup�ve TP53 muta�on
- Wild-type TP53

Randomize

Primary endpoint:
Disease-free survival

at 18 month

Phase III randomized trial of adjuvant radia�on therapy with molecularly
targeted chemotherapy in pathologic high-risk,  HPV-nega�ve head and neck cancer

Figure 1. Previously Untreated Locally Advanced Concept #2. ECOG ¼ Eastern Cooperative Oncology Group; HPV¼human papilloma virus; RT¼ radiation therapy.
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Mendez et al. (22) was the rationale for a proposed randomized
phase II clinical trial for second-line treatment of R/M HNSCC. In
this concept, R/M HNSCC patients who have progressed or are
ineligible to receive standard first-line immune checkpoint inhibi-
tor therapy will be eligible and will be randomly assigned to a wee-
1 inhibitor or placebo in combination with weekly cisplatin 25 mg/
m2 and docetaxel 35 mg/m2 (Figure 3). Substitution of cisplatin
with carboplatin will not be allowed given the concern for overlap-
ping toxicity of myelosuppression. Weekly chemotherapy will be
continued up to 18 weeks, disease progression, or emergence of
intolerable toxicity. There was group consensus that patients who
have progressed on platinum chemotherapy within 6 months of
study entry should be excluded. Enrollment will not be limited to
TP53-mutated R/M HNSCC to explore the effects of wee-1 inhibition
in TP53 wild-type patients with dysfunctional p53 (such as patients
with HPV-positive HNSCC, where E6 oncoprotein impairs p53 func-
tion), but the random assignment will be stratified by TP53 muta-
tion status (altered vs wild type). The trial assumes a 6-month PFS
of 30% in the control arm and hypothesizes that the wee-1 inhibi-
tion combination would achieve a 6-month PFS of 45%, which cor-
responds to a hazard ratio of 0.66. The target enrollment is 114
TP53-mutant R/M HNSCC patients, which will yield an 81% power
with a 1-sided alpha of 0.10. As 80% of R/M HNSCC patients are
estimated to harbor TP53 mutation, the trial would enroll 156
patients accounting for a 10% dropout rate. One futility interim
analysis was incorporated to occur after 54 PFS events for TP53-
mutant patients. Exploratory endpoints include TP53-mutation
analysis via the Poeta classification, as well as serum studies using
circulating tumor DNA. Biomarker analysis for these correlative
endpoints is expected to use existing infrastructure through the
NCI, such as that currently in place for EA3132, as well as a poten-
tial partnership with an industry sponsor. The trial is expected to
introduce a new standard of care for patients who fail first-line
immune checkpoint inhibitor–based therapy or are ineligible for
immune checkpoint inhibitor–based therapy.

R/M Concept #3

The group further explored clinical trial designs for heavily pre-
treated patients who had both immune checkpoint inhibitor- and
platinum-based chemotherapy, a population without standard or
investigational therapeutic options. Gemcitabine, which has been
explored in R/M HNSCC both as a single agent (39) and in combi-
nation with cytotoxic therapies such as docetaxel (40) and peme-
trexed (41), represented a potential alternative to guideline-
recommended single agent treatment options such as methotrex-
ate and cetuximab. Gemcitabine induces replication stress and

thus is expected to be synergistic with wee-1 inhibitor and/or
ATR/CHK1 inhibitors (42). Based on these preclinical and clinical
data, the group proposed a randomized phase II study for HPV-
positive or TP53-mutated HNSCC patients who progressed on
immune checkpoint inhibitor and platinum-based chemotherapy
(Figure 4). The group was in agreement with including HPV-
related oropharynx cancers. Although this subset is generally
characterized by wild-type TP53, the presence of HPV oncopro-
teins disrupts the function of p53 and Rb. The E2F activation trig-
gered by Rb inactivation promotes G1-S transition leading to
cellular vulnerability to replication stresses, making this thera-
peutic approach attractive. Patients will be stratified by TP53
mutation status and will be randomly assigned to a wee-1 inhibi-
tor and gemcitabine, an ATR inhibitor and gemcitabine, or gemci-
tabine alone, in a 1:1:1 allocation. Potential candidates for the
wee-1 inhibitor adavosertib, most advanced in clinical develop-
ment, as well as others in clinical testing, are described in Table 1.
Similarly, the ATR inhibitors in the latest stages of clinical study
as of the time of this writing are celaracertib (AstraZeneca) and
berzosertib (Merck); the use of these novel inhibitors would
require partnerships with industry. Assuming a 10% ORRs in the
gemcitabine-alone arm, it was hypothesized that an experimen-
tal arm would achieve a 30% ORR. The study will be powered to
provide a comparison between gemcitabine and each experimen-
tal arm, and the result of this study would provide the foundation
for the design of a larger phase III clinical trial comparing this
novel combination with the current standard of care (either
methotrexate, docetaxel, or cetuximab).

Breakout Group #3: Signal-Seeking Trials: Co-Chairs Drs
Elsa Flores and Nabil Saba

Breakout Group #3 focused on signal-seeking trial designs and
early phase compounds. A close collaboration between clinicians
and basic scientists focused on smaller studies mapping the ter-
rain to inform the design of larger studies. One challenge that
faced this group was the fact that NCTN does not support phase I
trials. Tasks were assigned to different group members focusing
on target interest, including wee-1 and PARP inhibitors, and tar-
geting activation of wild-type TP53 (PRIMA1, MURA1, and
APR256), as well as inhibiting mutant TP53 complexes with an
emphasis on agents ready for application in an NCTN design set-
ting. Combinatorial approaches with immunotherapy and radia-
tion therapy were considered high priority given the role of these
2 modalities (radiation and immunotherapy) in the management
of squamous cell carcinoma of head and neck. Prioritized agents
included those agents targeting Aurora A, wee-1, PARP, ATR,
ATM, PLK1, CHK-1, DNA-PK candidate agents (Figure 5).

The group discussed a potential basket trial with multiple
arms; with a wee-1 inhibitor as a possible backbone with the pos-
sible arms including wee-1 inhibitor monotherapy, wee-1 with
chemotherapy, wee-1 and PD1 and PD-L1 inhibitor, and wee-1
and Aurora kinase inhibitors. Considerations were also given to
having a DNA damage response or PARP inhibitor as a backbone
in case wee-1 were not readily available. Data on novel combina-
tions were reviewed, however, a number of them were noted to
be poorly tolerated, such as wee-1 and ATR and wee-1 and PARP.
As NCTN and the Cancer Therapy Evaluation Program tend to
work with randomized trial designs focusing on agents with an
established phase II dosing was necessary. In addition, it became
more obvious to the group that relying on the molecular profiles
of patients as a primary driver for signal seeking within new or
existing randomized trials was most feasible. Various designs of

Table 1. Wee-1 inhibitors in development

Compound Company Current investigation

ZN-c3 Zentalis Phase I
(NCT04158336,
NCT04516447), I/II
(NCT04833582)

Debio 0123 Debiopharm Phase I
(NCT05100975)

IMP7068 Impact Therapeutics Phase I
(NCT04768868)

NUV 569 Nuvation Bio Preclinical
SDR 7995, SDR 7778 Schrodinger Preclinical
PD0166285 Pfizer Preclinical
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phase II randomized trials in the first-line recurrent metastatic
setting were entertained with the possibility of moving to a phase
III trial depending on the phase II trial results. A randomized
design of PARP inhibitor vs wee-1 inhibitor with immunotherapy
in the first-line recurrent metastatic setting was deemed to be
feasible and of high interest as it could potentially move to a
phase III trial (Figure 6). There is increasing insight into the role of
PARP inhibitors in enhancing tumor immunogenicity through
accumulated DNA damage and increased tumor mutational bur-
den, tumor-infiltrating lymphocyte recruitment, and changes in
the tumor microenvironment (43-46). Various study designs in
gynecologic (NCT04483544, NCT02657889) as well as gastrointesti-
nal carcinomas (NCT05201612, NCT04592211) are incorporating
immunotherapy and PARP inhibitor combinations and
strengthen the rationale of this proposal.

Breakout Group #4: Biomarkers Co-Chairs Drs James
Ford and Jeffrey Meyers

The Biomarker Breakout Group (Breakout Group #4) met several
times over the year prior to the CTPM to discuss multiple
aspects of biomarker selection, technical methods of biomarker
assessment including TP53 mutations, and computational
methods for defining TP53 mutational risk stratification

classification as well as the application of these classification
schemes as prognostic and predictive markers to actual HNSCC
clinical data sets. Dr Neil Hayes provided the genomic context
with an overview of TP53 structure function relationships, and
Dr Stanley Hamilton provided an overview on molecular pathol-
ogy methodology of TP53-mutation assessment on tissue, blood,
and oral rinses and described specific platforms and their
strengths and limitations. Dr Christine Chung discussed the
experience of the ECOG Head and Neck Cancer Group using the
foundation medicine assay for TP53 mutations. Rachel Karchin
provided the biostatistical rationale underlying the disruptive
and nondisruptive TP53 mutational classification scheme, and
Dr Jeff Myers spoke about the alternative Evolutionary Action
Score of P53 scheme for classifying mutation on the basis of the
principals of evolutionary action. Dr Curtis Pickering delineated
the topics of integral vs integrated biomarker and stratified ran-
domization vs stratified analysis, and Dr Ravi Uppaluri spoke on
evaluating TP53 mutations as modifiers of HNSCC anti-PD-1
response. With this background in mind, at the CTPM, the group
addressed the topics of the best way to sequence TP53, the best
way to score TP53 mutations, how we should use TP53 muta-
tional status (treatment selection vs stratification), and the best
ways to incorporate these biomarker approaches into the clini-
cal trials proposed by the 3 other breakout groups. Finally, the
group addressed other biomarker data that should be

Recurrent/metasta�c squamous cell
carcinoma of oral cavity, oropharynx,

hypopharynx, or larynx

- Progressed or ineligible to first-line
immune checkpoint inhibitor therapy

- Exclude progression within 6 months of
pla�num chemotherapy

- TP53 muta�on status reported

Wee-1 inhibitor
Cispla�n 25 mg/m2 weekly
Docetaxel 35 mg/m2 weekly

Placebo
Cispla�n 25 mg/m2 weekly

Docetaxel 35 mg/m2 weekly
Stra�fied by
- TP53 muta�on (disrup�ve/nondisrup�ve)
- Wild-type TP53

Randomize

Double-blind, placebo-controlled, randomized phase III trial of wee-1 inhibitor in combina�on of cispla�n and docetaxel in
recurrent/metasta�c head and neck squamous cell carcinoma

Primary endpoint:
Progression-free survival

Figure 3. Recurrent/metastatic Concept #2.

Recurrent/metasta�c squamous cell
carcinoma of oral cavity, oropharynx,

hypopharynx, or larynx

- Progressed or ineligible to first-line
immune checkpoint inhibitor therapy

- Progressed on pla�num and/or taxane
chemotherapy

- TP53 mutated or HPV posi�ve

Wee-1 inhibitor
Gemcitabine 1000 mg/m2 IV
on days 1 and 8 every 21 days

Stra�fied by
- TP53 muta�on (disrup�ve/nondisrup�ve)
- Wild-type TP53

Randomized phase II trial of wee-1 inhibitor or ATR inhibitor in combina�on of gemcitabine in recurrent/metasta�c head
and neck squamous cell carcinoma

Primary endpoint:
Progression-free survival

ATR inhibitor
Gemcitabine 1000 mg/m2 IV
on days 1 and 8 every 21 days

Gemcitabine 1000 mg/m2 IV
on days 1 and 8 every 21 days

Randomize

Figure 4. Recurrent/metastatic Concept #3. HPV¼human papilloma virus; IV ¼ intravenous.
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considered in acquiring and/or analyzing in the context of these
studies. There are a multitude of institutional molecular patho-
logic and commercial biotechnologic solutions for sequencing
TP53 from human tumors and biofluids, as well as platforms for
sequencing TP53 in ctDNA and quantifying tumor burden. The
group was supportive of exploring partnerships with industry
especially those that have established partnerships in NCTN
trials.

With respect to molecular classification schemes, the
Biomarker Breakout Group favored incorporation of the Poeta
rules þ Splice classification method of Dr Karchin and col-
leagues, as it has already been used in clinical trials of HNSCC
from ECOG–American College of Radiology. The Poeta rules þ
Splice method is being evaluated prospectively in the study,
EA3132 trial p16 negative patients; intermediate risk, margin

negative, extranodal extension (ENE) negative randomized to
radiotherapy or radiotherapy with cisplatin. Additional bio-
markers considered for inclusion in the proposed clinical trials
include tumor mutational burden, Casp-8 mutational status, 11
q amplification, POL-BPCR, and immune markers.

Summary of Priorities and Conclusions and Action Plan

At the conclusion of the CTPM, the various breakout group con-
cepts were prioritized based on clinical need, feasibility, and
interest. Five of the presented concepts were chosen for further
development. Concept #3 from Breakout Group #2, exploring
gemcitabine with ATR inhibitor, gemcitabine with wee-1 inhibi-
tor vs gemcitabine alone in the second-line setting was

Figure 5. Targets of interest in TP53-altered head and neck cancer. PARP ¼ poly (ADP-ribose) polymerase; SSB ¼ single-strand break.

Recurrent and/or metasta�c squamous cell
carcinoma of oral cavity, oropharynx (HPV

nega�ve), hypopharynx, or larynx

- No prior treatment for R/M HNSCC
- PD-L1 posi�ve (CPS ≥ 1)
- TP53 muta�on posi�ve

An�-PD1/PD-L1 inhibitor +
PARP inhibitor

An�-PD1/PD-L1 inhibitor +
wee-1 inhibitorStra�fied by

- Prior immune checkpoint inhibitor use in
the defini�ve treatment se�ng

- Prior pla�num use in the defini�ve
treatment se�ng

- PD-L1 expression CPS 1-50 vs > 50

Randomize

Randomized phase II trial of PARP inhibitor or wee-1 inhibitor in combina�on of an�-PD1/PD-L1 checkpoint inhibitor in
recurrent and/or metasta�c head and neck squamous cell carcinoma

Primary endpoint:
Objec�ve response rate

Figure 6. Signal-seeking concept. CPS¼ combined proportion score; HPV¼human papilloma virus; PARP ¼ poly (ADP-ribose) polymerase; PD-L ¼ programmed death-

ligand; R/M HNSCC¼ recurrent metastatic head and neck squamous cell carcinoma.
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prioritized. Concept #2 from Breakout Group #1 involving xevi-
napant plus cisplatin and postoperative radiation in high-risk
resected non–HPV-related HNSCC similarly was considered
high priority. The 2 other R/M studies, as well as the signal-
seeking wee-1 and PARP inhibitor study, were judged worthy of
further development. Discussions on drug provision for these
trials are ongoing at the time of this manuscript’s writing.

The Executive Meeting Summary can be accessed at the fol-
lowing link: https://www.cancer.gov/about-nci/organization/
ccct/steering-committees/nctn/head-neck/hnsc-ctpm-tp53-
mutated-jan2021.
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