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EXECUTIVE SUMMARY

Convened by Stand Up To Cancer (SU2C), in partnership with the Farrah Fawcett Foundation, this
innovation summit brought together researchers to identify and prioritize critical gaps in early
detection, screening, and treatment for HPV-related anal and oropharyngeal cancers, with the
goal of informing a future request for applications, with support from the Farrah Fawcett
Foundation and Gateway Foundation.

Dr. Lawrence Piro, of The Angeles Clinic and Research Institute, opened the summit by
underscoring the urgent need to accelerate research on HPV-related cancers, particularly anal
and oropharyngeal cancers, both of which have been steadily increasing in incidence and have
seen limited progress in treatment and outcomes. Invited presenters and related group
discussions covered some of the most promising technologies and concepts for detecting,
screening, and treating these cancers, including updates on the latest research findings in these
areas and forthcoming research. Presenters also highlighted the critical barriers to progress.

Following a working lunch session that broke out speakers and attendees into working groups,
priority research areas and broader health system-focused changes were identified. Participants
emphasized the need for collective efforts to ensure rapid translation of, and equitable access to,
important clinical advances.

With respect to prevention and early detection, priority areas included: addressing barriers to
progress, such as the limited specificity of current assays and lack of defined precancer states,
particularly in oropharyngeal cancer; closing screening and prevention implementation gaps
through better deployment of evidence-based approaches; and developing near-term clinical
trials and interventions, including secondary prevention trials (e.g., preventing HSIL recurrence
and progression to ASCC).

With respect to treatment, priority areas included: aligning rapidly advancing detection
technologies, such as ctDNA and tumor-informed assays, with clinical pathways and efficient
collaborative trials to translate biomarkers into patient benefit; maximizing near-term impactin
the post-treatment setting by using biomarkers to monitor minimal residual disease, predict
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recurrence risk, and tailor surveillance intensity; developing near-term clinical trials for
addressing areas of significant clinical need, such as new approaches for treating poor-prognosis
HPV-positive disease (e.g., neoadjuvant immunoradiotherapy); and exploring promising new
therapeutic targets and combinations (e.g., combining immunotherapy with EGFR/HER3
inhibitors).

More broadly, there was a consensus that research organizations like SU2C and advocacy groups
must partner and play the decisive role of change agents, including helping to accelerate the
translation of technologies and research findings into practice and elevating patient-centered
outcomes and equitable access as core components of prevention and treatment strategies.

WELCOME
Lawrence Piro, MD, The Angeles Clinic and Research Institute, Cedars-Sinai

Dr. Piro opened the summit by welcoming participants and underscoring the urgent need to
advance research on human papillomavirus (HPV)-related cancers, which account for
approximately 5% of cancers worldwide, yet have seen limited progress in treatment and
outcomes. He emphasized that inadequate investment from industry and philanthropy remains a
major barrier.

Convened by Stand Up to Cancer in partnership with the Farrah Fawcett Foundation, the summit
brought together researchers to identify and prioritize critical gaps in early detection, screening,
and treatment for HPV-related anal and oropharyngeal cancers. The meeting was intended to
foster collaboration, idea exchange, and alignment around high-impact research priorities to
inform a future request for proposals and support a substantial grant to be funded by the Farrah
Fawcett and Gateway Foundations.

SESSION 1: STATE OF THE FIELDS: ANAL AND OROPHARYNGEAL CANCERS

Screening for anal cancer in high-risk and low-risk populations
Joel Palefsky, MD, University of California at San Francisco

Dr. Palefsky provided a comprehensive overview of the epidemiology, natural history, prevention,
and treatment of anal cancer and its precursor lesions, with a focus on HPV and high-grade
squamous intraepithelial lesions (HSIL). Although anal cancer remains relatively rare in the
general population, its incidence has risen steadily since the 1970s, particularly among people
living with HIV (PLWH). Mortality has also increased, rising by approximately 5% annually between
2013 and 2022, likely a reflection of a growing proportion of patients diagnosed with advanced
disease. In the United States, an estimated 11,000 new cases and 1,700 deaths are expected in
2026, with better survival for early-stage disease.

Anal cancer disproportionately affects well-defined high-risk populations, including PLWH, men
who have sex with men (MSM), individuals who are immunosuppressed, those with a history of
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gynecologic cancers, and women. The highest-risk group is older MSM living with HIV. A major
challenge in prevention is the extremely high prevalence of anal HSIL, which exceeds 50% in men
with HIV. Most HSIL lesions do not progress to cancer, making effective screening and treatment
difficult without overtreatment.

Although often perceived as a male-predominant disease, anal cancer in the United States is
more common in women, particularly older women. Incidence increases with age, and among
white women aged 65 and older anal cancer now exceeds cervical cancer rates. Women with prior
cervical, vulvar, or anal HPV infections, as well as those with vulvar precancer or cancer, face
substantially elevated risk, likely due to both sexual transmission and anatomic spread of HPV.

Cervical and anal cancers share key features, including HPV (predominantly HPV-16) as the
primary cause, and HSIL as the precursor lesion. Anal HPV prevalence remains high with age in at-
risk groups, and secondary prevention of anal cancer centers on identifying and treating HSIL
before it progresses to cancer. The Anal Cancer HSIL Outcomes Research (ANCHOR) trial
demonstrated that treating anal HSIL reduced progression to invasive cancer by 57% in PLWH.

Treatment of anal HSIL is complicated by high recurrence rates, as current therapies address
lesions rather than persistent HPV infection. Anal cancer treatment includes chemoradiation
using the Nigro protocol and emerging therapies, such as immune checkpoint inhibitors,
chemotherapy combinations, and CART cell therapy, showing promise but limited by their toxicity
profiles.

Dr. Palefsky concluded that treatment for HSIL is improving, but careful follow-up is critical given
the high risk of recurrence. There are persistent knowledge gaps, including understanding HSIL
pathogenesis, optimizing screening strategies, identifying predictive biomarkers, and developing
safer, more effective treatments across disease stages.

HPV-Associated Oropharynx Cancer: Update and Opportunities
Barbara Burtness, MD, Yale University

Dr. Burtness reviewed recent therapeutic advances and ongoing opportunities in HPV-associated
oropharyngeal cancer (OPC), the incidence of which is rapidly growing, with more than 20,000
new cases annually and projections approaching 30,000 cases by the end of the next decade.
Among head and neck cancers, HPV-associated oropharynx cancer has generally favorable
outcomes, with prognosis also impacted by smoking history and tumor stage.

De-intensification of treatment is a major focus to reduce long-term toxicity while maintaining
high cure rates. The ECOG-ACRIN E3311 trial demonstrated that de-intensification of treatment is
safe and effective for patients with resectable HPV-positive OPC. All patients in the study
underwent transoral surgical resection with neck dissection, followed by risk-adapted post-
operative management. Importantly, reducing the intensity of post-operative radiation from 60 Gy
to 50 Gy did not compromise survival (95% overall survival at 54 months). Patients with higher-risk
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pathologic features, such as extranodal extension or positive margins, had a 92.5% 54-month
survival with post-operative radiation and weekly cisplatin. Late recurrences were observed
among patients with a single involved lymph node who received no adjuvant therapy, suggesting
this subgroup may require closer monitoring or tailored treatment.

Dr. Burtness described these findings as practice changing, supporting surgery with reduced-
intensity adjuvant therapy as an appropriate standard for most resectable HPV-associated OPCs,
but she highlighted the need for further study of functional outcomes, long-term toxicity, and the
use of even lower radiation doses.

Dr. Burtness emphasized the need for better tools to refine risk stratification, including machine
learning, radiomic and genomic integration, and circulating tumor HPV DNA to identify patients at
higher risk of recurrence. She also noted that immune checkpoint inhibitors have yielded relatively
modest benefits in HPV-associated OPC. Several trials (e.g., JAVELIN-100) failed to show benefit
from adding PD-1/PD-L1 blockade to chemoradiation, and HPV-positive tumors have proven less
immunotherapy responsive than initially expected, with only about 20% of patients experiencing
long-term benefit in the recurrent or metastatic setting. EGFR-targeted therapies have reduced
activity in HPV-positive disease, underscoring the need for HPV-specific therapeutic approaches.

This has shifted attention toward HPV-specific strategies, including therapeutic vaccines now
entering phase 3 trials, and approaches aimed at reversing immune silencing with demethylating
agents such as 5-Azacytidine. She also noted that although several of the novel agents advancing
in head and neck cancer are only active in HPV-negative head and neck cancer, the Nectin-4
directed antibody-drug conjugates appear highly active. There are promising preclinical studies
combining HER/EGFR inhibition with aurora kinase and PLK1 inhibition to activate pyroptosis and
enhance immune responses, supporting future exploration in clinical trials.

Dr. Burtness concluded by describing a proposed trial for patients with HPV-positive recurrent or
metastatic head and neck squamous cell carcinoma after chemotherapy and PD-1 inhibitor.
Patients would be randomized to the pan-HER inhibitor dacomitinib alone or to dacomitinib plus
the PLK1 inhibitor onvansertib.

Reducing the burden of anal cancer: From natural history to screening and early detection
Nicolas Wentzensen, MD, PhD, US National Cancer Institute

Dr. Wentzensen described the natural history of anal cancer and its implications for prevention,
screening, and early detection. He drew important parallels with cervical cancer while highlighting
key biological and epidemiologic differences. Cervical cancer serves as a model for translating
knowledge of viral causation into effective, population-level prevention strategies.

Key risk factors for anal HPV infection, in both men and women, include the number of sexual
partners, anal intercourse exposure, and immune suppression, and have implications for anal
cancer screening and prevention. Risks vary substantially by sex, sexual practices, HPV and HIV
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status, and degree of immunosuppression. In men, nonintercourse anal practices do not seem to
increase risk. In women, anal HPV infections often occur without reported anal intercourse,
possibly due to spread from nearby genital areas. HPV prevalence also differs by HIV status, with
higher anal than cervical prevalence in women living with HIV.

Understanding transition probabilities between important steps in the carcinogenic process is key
to targeting and treating precancers, which vary by multiple viral and host factors, including risk
factors, HPV status and genotype, and molecular markers. There are differences in progression
from precancer to invasive anal and cervical cancers, but there are common HPV type
distributions, primarily HPV16 and HPV18, in both cancers. High-grade lesions (e.g., AIN2, AIN3,
CIN2, CIN3) and emerging biomarkers are also involved in HPV-related carcinogenesis (e.g.,
ANCHOR study).

Strong primary and secondary prevention efforts have significantly reduced cervical cancer
incidence in many populations. In the United States, cervical cancer screening guidelines
developed by the USPSTF, ACS, and professional societies are widely implemented and include
HPV testing and triage strategies. Anal cancer screening guidance is evolving. The CDC and the
International Anal Neoplasia Society have issued recommendations, informed in part by the
ANCHOR study, which led to the first U.S. governmental guidelines for anal HSIL screening.
Current recommendations advise screening for men and transgender women living with HIV
beginning at age 35, and at 45 for others, with additional guidance for high-risk groups.

Dr. Wentzensen concluded that while guidelines provide an important foundation, substantial
evidence gaps remain. Priorities should include evaluating test performance across populations
with different risk profiles, defining optimal screening intervals and test combinations, validating
novel biomarkers to identify progressive lesions, assessing anal self-collection, and addressing
implementation barriers such as access to high-resolution anoscopy. Broader questions remain
across the cancer control continuum, including identifying which precancers are most likely to
progress, establishing clinical action thresholds, improving treatment options, and enhancing
post-treatment surveillance.

Understanding the Oropharyngeal and Anal Premalighancy-to-Cancer Transition at Single-
Cell Resolution: New Targets for Prevention and Treatment
J. Silvio Gutkind, PhD, University of California at San Diego

Focusing on HER3-PI3SK-mTOR and Hippo, Dr. Gutkind explained how these two oncogenic
signaling pathways fuel cancer progression and can be used to develop new precision therapies
and better understand and control the oropharyngeal and anal premalignancy-to-cancer
transition.

The convergence of multiple genomic alterations promotes aberrant activation of the PISK-mTOR
pathway, which has been targeted in neoadjuvant and adjuvant treatments as well as metformin-
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based prevention strategies. However, PI3K-mTOR activation, alone or when combined with p53
mutations or HPV16 E6/E7, is not sufficient to induce head and neck squamous cell carcinoma
(HNSCC).

The missing component is dysregulation of the Hippo pathway, which was recently described as a
tumor suppressor pathway and is a central regulator of cell-cell contact inhibition. Under normal
conditions, Hippo signaling restrains growth by keeping the transcriptional co-activator YAP-1
inactive and excluded from the nucleus. When the pathway is disrupted, as in a large percentage
of HPV-positive oropharyngeal and anal cancers, YAP1 becomes activated and translocates to the
nucleus, where it binds TEAD transcription factors to drive gene expression.

Work using genetically engineered mouse models, single-cell RNA sequencing, and spatial
transcriptomics showed that YAP hyperactivation, particularly when combined with HPV
oncogenes, drives rapid malignant transformation. In parallel, YAP-driven malignant
reprogramming of epithelial stem cells leads to the recruitment of myeloid-derived suppressor
cells (MDSCs), establishing a cancer-initiating MDSC cell-cell communication network that cloaks
cancer initiating cells from immune detection and attack.

This leads to a signature that allows for monitoring at the single-cell level for how cancer occurs
and the transition from premalignancy to malignancy, positioning YAP-TEAD as a central
vulnerability that can be harnessed and dismantled for both prevention and therapeutic
intervention. Additional work to create an anal premalignancy-to-cancer atlas, new animal
models, and human and mouse organoids can help accelerate further discovery in anal and
oropharyngeal cancer prevention and treatment. This includes planned studies using metformin
to prevent anal cancer in patients with precancer lesions, as well as exploring new treatment
options targeting HER3-PI3K-mTOR and Hippo oncogenic sighaling combined with
immunotherapies in oropharyngeal and anal cancers, to achieve durable cancer remission.

HPV Preventive Vaccines
Douglas R. Lowy, MD, National Cancer Institute

In his talk, Dr. Lowy stated that over time, the HPV vaccine will prevent the majority of HPV-
associated oropharyngeal and anal cancers. The vaccine can confer substantial herd protection,
helping reduce population-wide exposure to the HPV types that cause these cancers. However, it
will take many years before the impact of the HPV vaccine on oropharyngeal and anal cancer
incidence and their outcomes will be seen.

Clinical data demonstrates that HPV vaccines have over 95% efficacy, with protection lasting
more than 10 years. Notably, the vaccine confers sterilizing immunity, preventing infection in
vaccinees in addition to preventing disease. This means that the vaccine can induce herd
protection even with suboptimal vaccine uptake rates.
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Australian studies showed decreased incidence of genital warts among unvaccinated
heterosexual men following female vaccination programs, while Danish research demonstrated
90% reduced cervical cancer incidence in women vaccinated at age 16 or younger. However, no
benefit was observed in women vaccinated between ages 20-30 years, highlighting the critical
importance of vaccination before sexual activity. Similarly, modeling studies suggest that even if
100% of men under 27 were vaccinated in 2021, only a 12% decrease in oropharyngeal cancer
would occur by 2044, with 100% vaccination of men aged 27-45 preventing merely 6% additional
cases compared to vaccinating younger men.

Despite vaccine hesitancy and the pandemic, U.S. vaccination rates among adolescents aged 13-
17 years who received one or two doses of the HPV vaccine increased to 78%. With the ESCUDDO
noninferiority trial demonstrating that one dose provides equivalent protection to two doses, with
97% efficacy maintained after 5 years, the HHS and CDC are now following peer countries and
recommending a single dose.

In most women, the HPV vaccine can prevent infection and disease. However, given the long
interval between infection and cancer development, research and development efforts into
interventions beyond vaccination remain crucial for cancer prevention and treatment.

Discussion

The discussion focused on gaps in the understanding of HPV-associated premalignancy and its
implications for modeling disease progression, and how the insights gained should shape
prevention and treatment strategies.

One highlighted challenge was that, unlike their HPV-negative counterparts, HPV-positive
oropharyngeal cancers lack a clearly defined premalignant state. In the transition from oral
precancer to oral cancer, there are many different states that are well defined, and studies have
revealed distinct progressors and nonprogressors and surprising genomic features through whole-
genome sequencing. In contrast, for HPV-positive oropharyngeal cancer, the absence of a defined
dysplastic precursor limits similar analyses.

Speakers noted that, because progression from premalignancy to cancer is more defined in
cervical cancer, it can serve as a model of HPV-driven premalignant oropharyngeal cancers.
However, given that there is a subset of oropharynx cancers without HPV integration, the speakers
warned that reliance on this model may obscure differences in natural history and biology that
underlie variations in treatment response.

Discussants pointed out that, to address these knowledge gaps, parallel efforts in developing
animal models and improved tissue collection methods are being used to define new working
hypotheses. These animal models are helping researchers identify genes, signaling pathways, and
immune components required for cancer initiation. Since both oropharyngeal and cervical
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cancers can be driven by HPV, insights from oropharyngeal cancer research may inform studies of
cervical and anal cancers.

Early prevention work was also discussed, including retrospective studies of metformin use in
Taiwan involving tens of thousands of people with diabetes, where the strongest protective signal
was seen in oropharyngeal cancer, the majority of which are HPV positive. In contrast, detecting a
similar effect in oral cavity cancer, which is not linked to HPV, required substantially larger patient
numbers, suggesting that the signals were likely driven by HPV.

On treatment deintensification for oropharyngeal cancer, it was emphasized that therapies with
very high cure rates should not be replaced prematurely: treatments with a cure rate of 90% or
higher should not be delayed due to concerns about comorbidities when the deintensified
alternative may only have a response rate of 30-50%. From a research perspective, the priority
should be identifying molecular and immune signatures that define patients who respond poorly
to standard therapy and identify new strategies that can selectively increase their response rate as
well as identify those in whom the treatment has a high response rate.

In this vein, neoadjuvant strategies were viewed as valuable for potentially improving response
rate before definitive treatment of both oropharyngeal cancers and anal cancer, particularly in
light of studies linking preservation of tumor-draining lymph nodes to improved immunotherapy
response. Participants suggested that strategies involving demethylation may also be effective,
with studies revealing silenced interferon responses and better T cell infiltration after
demethylation. Single-cell analysis may help to reveal more precise methylation targets and help
identify specific methyl transferase inhibitors to test in the neoadjuvant setting.

Finally, despite increasing HPV vaccination rates, the vaccine’s impact on noncervical, HPV-
related cancers will take decades to manifest, underscoring the need for parallel prevention and
early intervention strategies.

SESSION 2: PROMISING CONCEPTS FOR ENHANCED EARLY DETECTION, SCREENING, AND
TREATMENT

Session 2A

STAR-AC: Strategic approaches to anal cancer: ctDNA and HPV MRD biomarkers for resistance
detection and BioVU-driven therapeutic discovery
Cathy Eng, MD, Vanderbilt-Ingram Cancer Center

Dr. Eng’s presentation addressed urgent gaps in the management of squamous cell carcinoma of
the anal canal (SCCA). Anal cancer incidence is rising rapidly by approximately 2.7% annually,
with cases increasing from fewer than 3,000 per year in the early 1990s to an estimated more than
11,000 in 2026. Although 77% of patients present with early-stage, nonmetastatic disease,
therapeutic options remain limited, and treatment-related toxicities are substantial. Standard

Page 8 of 23



management for locally advanced disease has remained unchanged for decades, involving 5
weeks of combined chemoradiation. Although 5-year survival for early-stage disease ranges from
70%-85%, outcomes for metastatic disease are poor, with a 5-year survival of only 38%. Median
survival for newly diagnosed metastatic patients is 23-29 months with combined chemotherapy
and immunotherapy, but there are a lack of standard FDA-approved second-line options and an
unmet need for therapeutic innovation.

Key risk factors for chemoradiation failure include large tumor size, nodal involvement, and
treatment delays. Persistent or recurrent locally advanced disease often necessitates a
permanent colostomy, significantly impairing quality of life. Surveillance is another major
limitation. With no validated blood-based biomarkers, follow-up relies solely on physical exams
and annual computerized tomography (CT) imaging.

Progress in SCCA is hindered by several structural and scientific gaps, including disease rarity,
stigma, limited pharmaceutical investment, uncertainty about the role of immunotherapy in early-
stage disease (pending results from the EA2165 clinical trial), and a paucity of whole-genome and
exome sequencing data in early-stage anal cancer. Minimal residual disease (MRD) monitoring
using ctDNA for treatment response and risk of recurrence is underdeveloped, and no studies to
date have evaluated an integrated tumor-informed circulating tumor DNA (ctDNA) and HPV ctDNA
approaches in SCCA. Despite PIK3CA mutations in SCCA, no targeted agents are currently
approved for this indication.

Dr. Eng provided an overview of Strategic Evaluation for Anal Cancer (STAR-AC), which is a
prospective study that aims to enable drug discovery, define prognostic biomarkers, and
transform anal cancer surveillance beyond imaging-based paradigms. STAR-AC is a three-tiered
framework: (1) therapeutic discovery leveraging BioVU’s extensive whole genome sequencing and
phenotypic data, (2) early detection of treatment resistance and refined surveillance using
longitudinal combined tumor-informed ctDNA MRD and HPV ctDNA assays, and (3) integration of
molecular MRD signals with real-world clinical outcomes from EHRs to identify predictors of
treatment failure.

BioVU, Vanderbilt University Medical Center’s biorepository, is one of the largest single center
biobanks in the world linking de-identified biospecimens with longitudinal EHR data and includes
over 300,000 DNA samples and nearly 4,000 anal cancer samples. Pending IRB approval,
preliminary research has identified 486 available specimens with whole-genome sequencing.
Additional validation resources also include the UK Biobank (269 cases identified), NIH All of Us
(229 cases identified), and the advanced assays platforms, including Tempus MRD xM tumor-
informed assay (up to 1800 somatic variants) and the Haystack HPV ctDNA assay (13 HPV
subtypes versus 5 subtypes as offered by the current FDA-approved assay).

Dr. Eng also provided a workflow diagram following IRB approval for STAR-AC and multiple
opportunities for abstract submission, presentations, and publication.
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Dr. Eng concluded with a brief overview of her research in this area, including three recently
completed NCI-sponsored phase lll trials. She expressed hope that this presentation will continue
to foster institutional and collaborative support for advancing cancer research in this historically
underserved cancer type.

PACER-ASCC: ctDNA-guided early retifanlimab in high-risk anal squamous cell carcinoma
Paul Romesser, MD, Memorial Sloan Kettering Cancer Center

Dr. Romesser presented evidence that tumor-informed ctDNA can refine biological risk
stratification in anal squamous cell carcinoma (ASCC) beyond clinical staging. In a prospective
cohort study of 88 patients with stage |-l ASCC treated with definitive chemoradiation and
monitored using the Natera Signature tumor-informed ctDNA assay, the timing of ctDNA
clearance during chemoradiation strongly correlated with clinical outcomes. Earlier ctDNA
clearance was associated with improved overall survival (OS), progression-free survival (PFS), and
lower locoregional failure (LRF).

He emphasized that multiple ongoing trials seek to improve outcomes for patients considered
high risk, including EA2165 (adjuvant nivolumab after chemoradiation) and PLATO-ACT5 (radiation
therapy dose escalation). However, staging-defined high risk is heterogeneous. In the cohort
study, ctDNA provided a biological lens that identified patients most likely to benefit from
escalation: among staging-defined high-risk patients, ctDNA-negative patients had excellent one-
year PFS (100%), whereas ctDNA-positive patients had poor one-year PFS (25%). Moreover, ctDNA
positivity preceded radiographic or clinical recurrence by several months, identifying minimal
residual disease (MRD) and suggesting a window for earlier, biology-directed intervention.
Collectively, these findings suggest that not all staging-defined high-risk patients with ASCC
require intensification, but ctDNA may enrich selection for those who do.

Dr. Romesser highlighted a parallel precedent from phase lll bladder cancer studies. IMvigor010,
which evaluated adjuvant atezolizumab in clinically high-risk muscle-invasive bladder cancer, did
not meet its primary endpoint. IMvigor011, on the other hand, which evaluated MRD-guided
adjuvant atezolizumab, demonstrated improved disease-free survival (DFS) and OS.

Building on these observations, Dr. Romesser described the forthcoming Personalized Anal
Squamous Cell Carcinoma Treatment Escalation Using Real-Time ctDNA Surveillance (PACER-
ASCC) study, an MRD-guided early escalation platform designed to deliver rapid, decision-grade
signals and actionable interventions for biologically high-risk ASCC.

Sponsored by Incyte, the trial is being conducted only at Memorial Sloan Kettering Cancer Center.
Eligible patients must have non-metastatic ASCC, completed definitive chemoradiation, and be
MRD-positive, defined as detectable ctDNA without clinical or radiographic evidence of disease.
Patients will receive retifanlimab monotherapy for six cycles. Co-primary endpoints are 12-week
ctDNA clearance and 6-month PFS. He also acknowledged that multiple ctDNA-based

Page 10 of 23



approaches to MRD detection were presented at the innovation summit, including tumor-
informed and HPV-DNA-based methods, reinforcing the need for clear MRD definitions and
collaborative evaluation as the field evolves.

Dr. Romesser concluded by articulating a vision to expand PACER into a collaborative, multi-
institutional platform to rigorously test MRD-guided treatment strategies in ASCC. He underscored
that realizing biologically driven escalation will require coordinated, team-based effort across
institutions and encouraged SU2C and the Farrah Fawcett Foundation to help catalyze and
accelerate this next phase of MRD-directed treatment innovation in ASCC.

Validating a genomic screening test for early detection of anal cancer in high-risk individuals
Keith Sigel, MD, PhD, Icahn School of Medicine at Mount Sinai

Dr. Sigel’s presentation focused on a frontline genomic screening test for early detection of anal
cancer in high-risk individuals. He highlighted the need for greater specificity in these tests to
reduce unnecessary high-resolution anoscopy (HRA) referrals, lower costs, and improve patient
retention in anal cancer screening programs.

Dr. Sigel presented unpublished data from the ongoing SWAN study. His team found 22%
prevalence and 15% incidence of anal HSIL in HIV-negative women with a history of genital
dysplasia, illustrating a potential role for screening in this high-risk group, which has been
understudied.

A convenient swab or blood-based test is needed that accurately identifies only high-risk anal
HSILs. HPV dysregulates the host cell cycle in DNA replication programs, primarily via E6 and E7.
During progressive infection, host genomes frequently acquire copy number alterations (CNA)
consistent with HPV-associated genomic instability. In a study conducted by Dr. Sigel’s team of
host genomic CNA as biomarkers induced by HPV E6/E7-mediated cell cycle dysregulation,
fluorescent cyto-hybridization confirmed CNAs in 47% of HSIL vs 7% of low-grade lesions (LSIL),
with high specificity but low sensitivity.

They then hypothesized that a broader assessment of CNAs with more sensitive methods might
be effective and conducted low-pass whole-genome sequencing (WGS) at 0.3x across mixed
lesion types, and there was a marked accumulation of changes (LSIL, HSIL, and cancers). Using
these data, they were able to create several classifiers with up to 85% specificity and sensitivity,
concurrently. Dr. Sigel’s team repeated the study with even lower-pass sequencing, 0.1x, on
clinically obtained cytology fluid collected from anal swabs in patients diagnosed with anal HSIL
and found 80% of the samples identified at least one detectable CNA.

Dr. Sigel concluded that this inexpensive approach (with deeper sequencing potentially improving
sensitivity) positions swab-collected host DNA assessed for CNA profiling as a cost-effective
annual screening tool with favorable characteristics and the capacity for risk stratification
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(treatment response, recurrence, progression). He acknowledged limitations, including diagnostic
variability, histologic subjectivity, and the rigor of swab sampling.

The Mount Sinai SWAN and HIV cohorts will offer prospective, longitudinal validation, including
under-studied HIV-negative high-risk women, with potential integration alongside methylation and
microbiome biomarkers.

Discussion: Session 2A

The discussion highlighted several challenges and emerging strategies in developing biomarkers
and ctDNA-based monitoring for HPV-associated anal cancer and related lesions.

Anal swabs may be unreliable in compromised patients with concurrent lesions. One strategy is to
develop a signature for HSIL to help distinguish it from LSIL, helping address mixed signals and
enabling clearer interpretation in these patients.

The use of HPV ctDNA as a marker for MRD or treatment response raised concerns among some
participants because HPV-related cancers can arise at multiple sites. Detectable HPV ctDNAin
the blood may not always reflect recurrence of the original tumor but could represent a new HPV-
associated malignancy.

In response, it was noted that tumor-informed assays, designed from tumor tissue, are highly
specific for the original cancer and help address this limitation. In addition, it was noted thatin
clinical practice, these patients are followed regularly through screening and imaging, and
clinicians can distinguish recurrence from a second primary. Newer HPV ctDNA assays also cover
more HPV subtypes than current FDA-approved tests. HPV ctDNA and tumor-informed
approaches may ultimately be complementary: HPV ctDNA is a simple and scalable blood-based
test, but it was stressed that improved sensitivity is needed in next-generation assays. Ongoing
trials should provide clarity and insights into many important questions.

Challenges specific to tumor-informed, mutation-based ctDNA assays in HPV-positive anal
cancer were also discussed. These tumors tend to be less mutated and assay design may fail
more often than in other cancers. There was interest in combining mutation-based panels with
HPV ctDNA assays. Sufficient tumor tissue is critical for successful sequencing and assay
development. While current panels typically include 16 variants, they are rapidly expanding to
more than 50 variants. It was cautioned that ctDNA assays must be tailored to specific clinical
and research questions.

To improve HSIL biomarker development, single nucleotide polymorphism arrays (SNP) were
proposed instead of whole-genome assays. In high-risk populations predisposed to multiple HPV-
related cancers, TP53 mutations and CNAs have been observed, which can be detected
effectively with SNP arrays. However, participants highlighted that the heterogeneity and breadth
of CNAs present challenges and may require customized strategies to measure the most clinically
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relevant alterations. CNAs may serve as strong biomarkers because key alterations will likely
become dominant through selection and could inform prevention studies.

In oral cancer trials, some patients have very low or undetectable ctDNA at baseline, limiting the
dynamic range even with sensitive next-generation sequencing (NGS) methods. This remains a
new and exploratory area, particularly for HPV-ctDNA, with limited published data. In anal cancer,
where more than 90% of tumors are HPV-positive, ctDNA may apply to a larger proportion of
patients, although 5-10% may not have detectable HPV ctDNA. Emerging data suggest that
undetectable baseline ctDNA may be associated with favorable outcomes.

Final discussions addressed examples of patients who are ctDNA-positive at baseline but never
recur, which raises the question of whether more sensitive, targeted methods, such as focused
PCR sequencing, should follow broad sequencing once patient-specific variants are known.

When assays flag a patient, it usually indicates they are in a very high-risk situation. Even with an
imperfect assay, tumor-informed approaches have produced one of the strongest signals reported
in anal cancer, and at an early timepoint that could guide treatment escalation decisions.
Enhancing assay sensitivity is especially critical for de-escalation trials, where clinicians must be
confident that reduced treatment is appropriate for the right patients.

Session 2B

Real-time multimodal ctDNA and imaging dynamics for adaptive treatment in HPV-positive
oropharyngeal cancer
Bill Diplas, MD, PhD, Memorial Sloan Kettering Cancer Center

Dr. Diplas’s presentation explored how ctDNA can be leveraged to guide treatment adaptation and
de-escalation in HPV-related oropharyngeal cancer. A major advantage in HPV-positive
oropharyngeal cancer is the ability to track both tumor-specific somatic mutations and ctDNA.
However, different clinical applications require different levels of assay sensitivity, particularly in
the treatment adaptation realm and in detecting MRD.

De-escalation in HPV-related oropharyngeal cancer based on clinical criteria has had limited
success. A notable example is hypoxia-guided de-escalation using 18F-FMISO PET imaging,
which, in one trial, enabled over 80% of patients to receive reduced radiation without
compromising progression-free survival. However, FMISO imaging is limited to select centers,
raising the question of whether biomarkers like ctDNA will be more broadly useful in guiding
treatment adaptation.

In a study at MSKCC, pretreatment and weekly on-treatment ctDNA samples were collected
alongside MRl results. Atumor-informed assay tracked approximately 50 patient-specific
mutations per patient alongside high-risk HPV ctDNA. Overall, the tumor-informed assay tracked
well with the HPV assay, although the assays had slightly different sensitivities. Combining the two
assays increased overall pretreatment sensitivity to about 95%.
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The results also showed that larger tumors shed more ctDNA, as expected. Importantly, tumors
with lower HPV copy numbers shed less circulating HPV DNA than those with higher copy
numbers, which may help explain variability in sensitivity among HPV-only assays. During
treatment, the tumor-informed assay performed better in terms of dynamic tracking of disease
response, especially at higher thresholds, and better stratified high-risk patients from low-risk
patients. Nonetheless, imaging remained informative.

In the decision tree, the best performers from the analyses were on-treatment ctDNA fraction in
week two, early on-treatment MRI volume in week one, and ctDNA fraction in week one.
Particularly, on-treatment information was important for patient stratification. Ongoing work aims
to validate the assays in new cohorts and use spatial transcriptomics to investigate the molecular
features driving ctDNA shedding and heterogeneity of response.

A dual saliva-based assay targeting mutations and HPV-DNA for oropharyngeal cancer
surveillance
Evgeny Ilzumchenko, PhD, The University of Chicago

In his presentation, Dr. lzumchenko described his work developing a dual saliva-based assay
targeting both somatic mutations and HPV DNA for surveillance of oropharyngeal and oral
squamous cell carcinomas (OPSCC and OSCC). A key clinical problem highlighted is the difficulty
of triaging visible oral lesions and serial monitoring of viral load in HPV-driven OPSCC over time.

Many dentists and primary care providers encounter suspicious lesions but lack the tools needed
to distinguish between benign and malignant tissue. As a result, up to 80% of patients may
undergo unnecessary biopsies, while some high-risk patients fail to receive timely biopsy.
Furthermore, currently there are no HPV-specific non-invasive diagnostic assays with regulatory
approval for OPSCC, and many commercially available tests have recognized limitations.

Building on prior work demonstrating that tumor cells and ctDNA can be detected in saliva, Dr.
Izumchenko developed a targeted sequencing panel based on whole-exome data. For HPV-
negative OSCCs, a panel of seven genes was designed to be as mutually exclusive as possible,
ensuring that at least 85% of OSCC patients would harbor at least one detectable mutation.
Validation across 121 cases showed strong concordance (93.4%) between primary tumor tissue
and saliva, including similar TP53 mutation distributions.

Next-generation sequencing assay (HPV-SEQ) developed by the group for blood-based HPV DNA
detection, was leveraged to investigate HPV-positive OPSCC. This assay demonstrated high
sensitivity, detecting as few as two HPV copies per 2 mL of blood. In addition, this assay showed
prognostic value in de-escalation trials, where detectable versus undetectable HPV DNA
correlated with progression-free survival regardless of treatment approach. Longitudinal
concordance between ctDNA and circulating HPV DNA supports the integration of such assays
into response assessment and surveillance strategies.
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As multi-analyte tests may increase the sensitivity of liquid biopsies, HPV-DNA detection
capability was integrated into a seven gene mutation panel to enhance the diagnostic utility. Such
a multi-functional assay capturing both somatic drivers and HPV status may support personalized
treatment management based on tumor biology in addition to clinical risk factors, providing an
optimal solution for OPSCC screening.

Further, the dual detection strategy was adapted to saliva, which is more patient-friendly and
suitable for at-home collection. Early validation of the dual assay detected mutations in all 20
OSCC patients tested and identified HPV-positive OPSCC in approximately 80% of cases,
although optimization is needed. Future directions include analytical refinement, retrospective
assessments of diagnostic accuracy, and prospective studies to assess clinical utility.

Ultrasensitive blood-based approaches for HPV precancer early cancer detection
Daniel Faden, MD, Harvard Medical School

Dr. Faden’s talk started by emphasizing the major unmet need for reliable biomarkers to guide
screening, early detection, and treatment. While ctDNA assays targeting somatic mutations have
shown promise, their performance is poor. Such assays are not effective in screening or MRD
settings, limiting broad clinical deployment.

Circulating HPV DNA (ctHPV DNA) offers distinct advantages such as high viral copy numbers,
high diagnostic accuracy, tissue-agnostic detection, lower cost, and faster turnaround than
mutation-based ctDNA assays. Building on this, Dr. Faden’s team developed HPV-DeepSeek, a
multifeatured pan-HPV whole-genome sequencing liquid biopsy platform capable of detecting all
HPV types and interrogating both viral and human genomic features. Both versions 1.0 and 2.0,
with the latter incorporating machine learning, have achieved near-perfect diagnostic accuracy
across 438 HPV-positive cancer cases and controls.

HPV-DeepSeek demonstrated exceptional analytical sensitivity, with a limit of detection below 1
part per million (ppm), compared to approximately 100 ppm for a leading tumor-informed assay
(Natera Signatera). Beyond detection, the platform enables viral “fingerprinting,” including for
genotype, lineage, sublineage, and SNPs. Notably, HPV-DeepSeek is able to annotate several
prognostic features, including SNPs from blood, viral integration events, mutations, and CNVs.

In the MRD setting, patients who were ctHPV DNA-negative on HPV-DeepSeek demonstrated
100% disease-free survival, compared with 60% for ctHPV DNA-positive patients. In the context of
screening and early detection, HPV-DeepSeek was used to analyze samples of patients who later
developed oropharyngeal and anal cancers, showing high sensitivity and specificity, with lead
times of up to 7 years, and extended to 10 years with machine learning approaches. Serial
sampling revealed increasing HPV reads as the patient approached diagnosis, with lead times
potentially reaching 10-14 years. The field now requires large multicenter trials in the MRD setting
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and more next-generation liquid biopsy tools for screening to refine tissue-of-origin assignment
and differentiate precancer from cancer.

Biomarker-guided treatment of patients with HPV-related oropharyngeal cancer
James Bates, MD, Winship Cancer Institute, Emory University

Dr. Bates discussed the evolving role of biomarkers in guiding treatment for patients with HPV-
related oropharyngeal cancer. Treatment for early-stage HPV-positive OPC is generally successful,
with over 90% disease control at 2 years following either primary surgery or radiation. Evenin
locoregionally advanced disease, combined chemotherapy and radiation is still curative in
approximately 80% of patients. However, treatment-related toxicity remains substantial.
Measures such as MDADI composite swallow scores highlight the significant functional burden of
cure, particularly in patients with locoregionally advanced disease. Therefore, there is a need to
identify individuals who can be cured with less intensive treatment options.

However, thus far, de-intensification strategies with no selection criteria have only been mildly
successful, further emphasizing the need for biomarker-driven strategies rather than empiric de-
escalation.

Circulating tumor HPV DNA (ctHPV DNA) has emerged as a promising predictive biomarker. One
study showed that in the definitive radiation setting, among a subset of 40 patients, those
achieving 95% clearance of ctHPV DNA by week 4 experienced no recurrences. It’s also shown
predictive value for recurrence after TORS. Multiple ongoing studies are evaluating ctHPV DNAin
definitive and postoperative settings, incorporating kinetics, clinical risk factors, and imaging.

However, early experiences using ddPCR-based ctHPV DNA assays for post-TORS de-escalation
demonstrated limited sensitivity for MRD detection. At MSKCC, a pilot study was closed early due
to poor sensitivity, and although the patients with recurrences underwent salvage therapy, they
required more intensive treatment. Similar concerns have emerged from a study conducted at
Emory University, where early recurrences suggest that the current assays may not be sensitive
enough for MRD detection. Moreover, timing is critical, because time to initiation of adjuvant
radiation has been shown to be a predictor of progression-free survival and overall survival.

Overall, ctHPV DNA is a strongly predictive biomarker of response. However, more sensitive
assays, including next-generation sequencing platforms and potentially HPV-DeepSeek, are
needed to improve MRD detection and surveillance.

Discussion: Session 2B

The discussion opened with a question about whether current assays distinguish between HPV-
positive patients with and without tobacco use, given that HPV-positive oropharyngeal cancers
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generally have better outcomes and tobacco-associated mutational signatures may modify
prognosis.

Dr. Bates noted that current ctHPV DNA assays do not directly incorporate smoking status, though
smoking should likely be factored into de-escalation decisions. He added that parsing this effect
is becoming increasingly challenging as smoking rates decline. Dr. Faden emphasized that more
broadly, while gene mutations are known to carry prognostic value, mutation-based prognostic
assays have not yet been validated in large prospective trial settings. The key question, he noted,
is how actionable these findings will be.

Dr. Izumchenko added that the targets chosen for different assays can vary, so whole-genome
sequencing of tumors may be a strategy of gaining broader molecular insight.

When asked whether his dual saliva-based assay could serve as a diagnostic test for dentists to
use, Dr. Izumchenko remarked that it should function as an adjunct rather than a standalone
diagnostic tool.

The group also discussed trial design and the goal of moving research developments into patients.
Dr. Bates outlined plans with ECOG to evaluate HPV-DeepSeek in the adjuvant setting, integrating
molecular results with traditional pathologic risk factors to guide both escalation and de-
escalation strategies. He described this as a particularly promising area for biomarker-driven trial
design.

Another question focused on why HPV-DeepSeek appears to outperform ddPCR-based assays in
sensitivity, particularly in low tumor burden or minimal residual disease (MRD) settings. Dr. Faden
attributed this to several factors, including plasma volume requirements, multiplexing capacity,
and broader genomic coverage. While ddPCR is theoretically highly sensitive, it performs less well
in ultra-low tumor fraction contexts, he said, and does not capture the additional biological
information available through whole-genome approaches.

The panel emphasized that next-generation sequencing platforms provide more than binary
detection. They enable assessment of viral integration, mutations, copy number changes, and
potentially methylation patterns. However, large datasets are still needed to clarify the prognostic
role of integration events and other features. Emerging machine-learning approaches may help
uncover new composite signatures and their prognostic role.

Finally, the group discussed broader assay evolution. Current PCR-based tests often focus
narrowly on E6 and E7 targets, whereas more comprehensive sequencing approaches may
provide richer HPV-specific and host genomic data. Overall, the discussion highlighted both the
promise of multi-feature liquid biopsy platforms and the need for large, multi-institutional
validation to translate these technologies into routine clinical care.
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Session 2C

New treatment options for HPV-related cancers with a spherical nucleic acid vaccine
Chad Mirkin, PhD, and Jochen H. Lorch, MD, Northwestern University

Dr. Mirkin described his collaboration with Dr. Jochen Lorch to develop therapeutic vaccines for
HPV-associated cancers. He emphasized how dramatically the drug landscape has shifted over
the last 2 decades. Modern drug development is moving beyond traditional small molecules and
biologics to sophisticated “structural nanomedicines,” whose structure as well as composition
dictate potency and safety. One such therapy, spherical nucleic acid (SNA) structural
nanomedicines, are made from short snippets of biologic material like DNA or RNA arranged
radially around nanoparticle cores. These drugs, which have been in seven human clinical trials,
have been shown to be safe and, in certain cases curative, in many forms of cancer and infectious
disease.

Dr. Mirkin highlighted the groundbreaking advancement of COVID-19 mRNA vaccines, another
important class of structural nanomedicines. These vaccines use tiny lipid nanoparticles to safely
deliver fragile mMRNA molecules into cells. These nanoparticles act like protective bubbles,
shielding the genetic instructions until they reach the right place in the body, where they trigger an
immune response. Without this nanostructure, the vaccine would be ineffective.

With these advances come new challenges. To unlock the full potential of new structural
nanomedicines, scientists must learn how to assemble molecules into precise, well-defined
nanostructures. And, although their modularity enables them to be easily formulated to target
new pathways and treatments, many structural nanomedicines currently lack atomic precision.

Dr. Mirkin described this push toward being able to synthesize atomically precise structures as an
important thrust in the field of structural nanomedicine. He highlighted that, in the case of nucleic
acids, simply shifting them from a linear to spherical structure (SNA form) completely transforms
their properties. SNAs bind targets up to 100 times more tightly, resist degradation in biological
environments, avoid unwanted immune responses, and can naturally enter many cell types.

While unstructured vaccines for HPV-associated head and neck cancers have failed in clinical
trials, the studies conducted by Dr. Mirkin and collaborators showed that the same components
structured as SNAs hold significant promise. SNAs used as immune stimulators (e.g., TLR9 CpG
adjuvants) have produced clinical responses, including tumor regression in heavily pretreated
patients. This “rational” approach to designing vaccines has been studied in numerous cancer
types in cells and mouse models, and each study arrives at the same conclusion: identical
components can have vastly different outcomes depending on structural configuration. In the
case of HPV-associated cancer mouse models, properly structured antigen-adjuvant
arrangements significantly suppressed tumor growth.

Drs. Mirkin and Lorch are developing structured SNA vaccines that combine CpG adjuvants with
HPV peptide antigens, such as E7-derived peptides. Their modular platform enables systematic
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optimization of antigen placement, peptide orientation, conjugation chemistry, and adjuvant
design. In patient tumor samples collected at the Lurie Comprehensive Cancer Center, early
experimental data suggest that SNA vaccine efficacy depends strongly on the vaccine's structural
design and HLA type, an example of the power of structural nanomedicine in drug development.

Dr. Mirkin concluded that structural nanomedicine is shaping the future of HPV cancer therapy,
and highly programmable, modular "plug-and-play" systems that enable rapid antigen exchange
are rich with potential. A clear path to the clinic will involve manufacturing feasibility and
investigational new drug-readiness for first-in-human clinical trials.

Ultrasensitive detection of LINE-1 ORF1p for early detection of oropharyngeal and anal cancers
Martin Taylor, MD, PhD, Brown University

Dr. Taylor’s presentation described a novel, low-cost biomarker technology that complements
existing ctDNA approaches in oropharyngeal and anal cancers. The approach focuses on
detecting ORF1p, a protein encoded by the LINE-1 transposon, using an ultra-sensitive single-
molecule assay that works across multiple biofluids.

He explained that LINE-1 is tightly suppressed in healthy tissue, but it becomes reactivated in
aging-related diseases, especially in cancer. This reactivation contributes to the disease process
through “viral mimicry” that triggers inflammation, DNA damage, and structural genomic changes.
ORF1p is highly expressed in most tumors but absent in normal tissue, making it a uniquely
specific cancer marker. In addition, targeting LINE-1 may have therapeutic potential.

Dr. Taylor’s team developed monoclonal antibodies against ORF1p and found that it is pervasively
expressed across many cancers, including SCCA and head and neck tumors. ORF1p expression
also appears early in carcinogenesis. In colon adenomas, 72 of 73 samples were positive, even
before detection of TP53 mutations.

To detect ORF1p in blood and other fluids, his team used Simoa (single molecule arrays) a single-
molecule bead-based platform, which is conceptually similar to sandwich ELISA on a bead. Early
testing showed high specificity but limited sensitivity, detecting ORF1p in about half of patients.
The MOSAIC platform was later developed, which uses flow cytometry rather than loading beads
into a microarray, reducing costs and increasing sensitivity.

Many additional optimizations to the procedure and affinity reagents have further improved
sensitivity. ORF1p has been successfully detected across different cohorts and shows strong
promise for monitoring treatment response. In an esophageal cancer study, all patients were
detected at clinical presentation, whereas only about 50% were ctDNA positive using a leading
commercial assay, and ORF1p levels distinguished responders from nonresponders after a single
chemotherapy dose.
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A key breakthrough for his team was discovering that ORF1p can be recovered even from alcohol-
based cytology fixatives, which enables detection from Pap test samples, such as anal pap and
oral brushings. They plan to measure ORF1p directly in new patient samples. Ultimately, they aim
to develop ORF1p bioassays for oropharyngeal cancer and head and neck cancer. Future studies
will analyze anal, pap, and oral swab specimens for screening and early detection, risk
stratification, monitoring, and interception.

Dr. Taylor concluded that LINE-1 ORF1p is a highly specific, pervasive cancer biomarker. The assay
is ultrasensitive, fast, inexpensive ($2-$3 in reagent costs), scalable, and may serve as a
standalone test or part of multi-cancer detection and longitudinal monitoring strategies.

Discussion: Session 2C

The discussion focused on the clinical and translational implications of emerging biomarkers and
vaccine strategies for HPV-associated cancers, particularly anal and head and neck.

Interest in collaboration was expressed regarding saliva-based testing and assays, with
participants noting that intact cells collected in saliva fractions may improve detection compared
with cell-free material.

Clinical implications in ORF1p assays were also discussed. Dr. Taylor explained that ORF1p is
indeed detected in many precancers. While this supports its value as an early risk marker, it raises
important questions about intervention thresholds, particularly as assay sensitivity improves.
Outside of monitoring known cancers, positive screening results need to be interpreted within a
clear algorithm to understand what to do with positive values. The role of ORF1p in cancer
pathogenesis was also discussed.

HPV vaccine design was discussed, particularly those that express E7 peptides. Dr. Mirkin stated
that his nanoparticle platform is very flexible in terms of type, length, number, and position of the
antigens within the construct. His team will systematically evaluate different structures to
determine which are most effective.

Additional speakers noted that while many HPV therapeutic vaccines have failed, the E7 target
remains valid. Further studies should explore alternative HPV antigens such as E5 or E2,
especially given emerging data on responses following immune checkpoint inhibition.

A conversation that can’t wait: Advancing anal cancer awareness and care
Lillian Kreppel and Isabella Johnson, MPH, HPV Cancers Alliance

Ms. Kreppel and Ms. Johnson presented on improving anal cancer detection and reducing stigma.
Kreppel started by sharing her personal experience with getting an anal cancer diagnosis. Despite
being HPV-positive and experiencing symptoms of itching and pain in 2017, her gynecologist
performed a rectal exam and initially dismissed her concerns. She pushed for answers and went
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to a gastroenterologist. After a flexible endoscopy and sigmoidoscopy, she was diagnosed with
stage 2 anal cancer. She received treatment at Memorial Sloan Kettering Cancer Center and was
cured, but often reflects on how she may have died if she did not pursue her initial symptoms. She
ended by emphasizing that patients must persist when they feel like somethingis "not ok."

Johnson, in partnership with fellow survivor Marcia Cross, described the Conversation Case
toolkit, which she and Cross designed specifically for gastroenterology providers. The initiative
was launched to address critical gaps in anal cancer care by combating stigma and
misinformation, particularly the misconception that only those engaging in anal sex are at risk for
HPV-related anal cancer.

The toolkit aims to address these challenges from a psycho-social approach and was designed
with providers in mind. The toolkit includes current data on anal cancer, an issue statement
explaining the motivation for the toolkit, details about unmet needs in anal cancer care,
actionable items such HPV screening protocols and risk assessment forms for patient intake, and
patient-facing educational materials

Overall, the toolkit aims to facilitate important conversations and help providers strive for a
standard of care where discussions about anal cancer are normalized without sexual stigma.
Ultimately, the goal is that all patients will receive appropriate screening and education about
HPV-related cancers, with the toolkit offering a way of empowering providers and patients to have
these life-saving conversations.

The Conversation Case, an HPV-focused educational toolkit designed for
gastroenterologists, is available on the HPVCA.org landing page. Individual toolkit materials
are also linked below for direct download.

The Conversation Case

The Intake Form

Poster

Poster Copy

Discussion

Johnson remarked that the reception from the gastrointestinal community to the toolkit has been
overwhelmingly positive. An evaluation is ongoing to determine which elements of the toolkit are
most helpful and being used most frequently. In the future, they hope to build similar toolkits to
raise awareness about anal cancer awareness and the surrounding stigma from other angles and
possibly expand the toolkits into other specialties and cancer types.
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SESSION 3: IDENTIFYING UNMET NEEDS IN ANAL AND OROPHARYNGEAL CANCER EARLY
DETECTION AND SCREENING AND WAYS TO ADDRESS THOSE UNMET NEEDS

A working lunch session focused on identifying unmet needs in anal and oropharyngeal cancer
early detection and screening, and practical strategies to address those unmet needs.
Participants were encouraged to think about specific priorities, resources, call(s) to action, and
funding opportunities.

The discussion brought together perspectives from patient advocates, clinicians, basic scientists,
and drug developers to highlight near-term needs and long-term opportunities in anal and
oropharyngeal cancers.

GROUP READ-OUTS/DISCUSSION: Session 3

A shared message emerged from the discussion: “Implementation is as critical as innovation.”
Detection technologies are rapidly improving, but priority should be given to building actionable
clinical frameworks, prevention strategies, and efficient collaborative trials that translate
biomarkers into real patient benefit.

A significant near-term impact in anal and oropharyngeal cancers is likely in the post-treatment
setting, where biomarkers can guide minimal residual disease (MRD) monitoring, recurrence risk
prediction, and surveillance intensity with clear clinical actions. On the other hand, early
detection and prevention remain challenging due to limited specificity of existing assays; lack of
defined precancer states, especially in oropharyngeal cancer; and uncertainty about how to
manage early molecular signals.

There are also challenges in translating promising tools into clinical practice and real-world
benefits. Although there are evidence-based screening and prevention tools, they are not
consistently reaching patients. A major unmet need is to lay the groundwork through public
awareness campaigns, provider education, and infrastructure readiness to ensure rapid rollout
when new screening methods are approved.

Solution-driven advocacy partnerships must play a critical role in accelerating the translation of
clinical advances into practice, including by elevating patient-centered outcomes, address
disparities, and incentivize pharmaceutical engagement focused on both survival and quality of
life.

Identification of effective prevention strategies offers a strong return on investment, particularly
for anal cancer, where intervention pathways are clear. Oropharyngeal cancer remains more
challenging, as positive screening results lack clear clinical action.

Chemoprevention after HSIL ablation using low-toxicity agents was identified as a high-impact
opportunity. Demonstrating a stage shift at diagnosis remains a meaningful endpoint for early
detection efforts.
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As ultra-sensitive assays (e.g., ctDNA, HPV DNA, protein biomarkers) become more prevalent,
harmonizing thresholds and improving specificity are essential. Head-to-head comparisons are
unlikely due to competing interests, but integrated studies using shared retrospective repositories
or pragmatic prospective cohorts should be done to simultaneously evaluate multiple
technologies within the same specimen sets and efficiently identify optimal approaches.

An emerging priority is developing clinical pathways for managing patients who only have
molecular signals of disease. Blood-based biomarkers such as HPV E6 antibodies or HPV DNA
may become positive long before tumors are visible, creating uncertainty but also opportunity.
New therapeutic paradigms could target the molecular signal itself, using low-morbidity
interventions such as therapeutic HPV vaccines, with success measured by biomarker clearance,
as in molecular recurrence trials in some other cancers.

Progress will require rapid signal-finding studies that leverage existing cohorts (e.g., ANCHOR) and
model established networks (e.g., AIDS Malignancy Consortium) to maximize efficiency and
reduce costs. It was also stressed that addressing disparities, including the role of genetic
diversity and ethnicity, should be a research priority.

CONCLUDING COMMENTS

Dr. Piro closed the meeting by thanking the moderators and presenters, Stand Up to Cancer, and
the Farrah Fawcett and Gateway Foundations. He emphasized how valuable and productive the
sessions and discussions were, noting that the group successfully identified key needs while also
fostering synergies and potential collaborations.

Dr. Piro highlighted the robustness of discussions around screening, prevention, monitoring, and
relapse detection, but also acknowledged a major challenge: the growing number of competing
technologies and the difficulty of determining which can be effectively used on their own or need
to be combined for optimal sensitivity and specificity. He also expressed excitement about
emerging therapeutic advances, including methylation and pathway-based strategies, as well as
the promise of spherical nucleic acid vaccine technology.

Dr. Piro concluded by stating that Farrah Fawcett and the Gateway Foundations will carefully
consider the meeting’s insights to guide future project support.
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