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Colorectal cancer (CRC) is the third most diagnosed cancer in adults in the CRC Model Training: A CRC machine learning (ML) classifier was trained with a Utilizing the HHx CRC prioritization test most late-stage CRC patients were
United States. Effective screening and early detection can significantly reduce proprietary feature set on a combination of clinical cfDNA samples and synthetic grouped within the urgent category, and most early-stage patients were within the
mortality. Increased uptake in CRC screening has helped decrease population cfDNA samples, the latter produced with the Harbinger’s Synthome™ data urgent and semi-urgent groups (see Figure 3 & Table1). As these two groups
incidence over the past 40 years. Colonoscopy remains the gold standard in CRC generation technique®. Synthome™ created in-silico cfDNA admixtures using CRC comprise slightly more than 10% of individuals, this is a significant enrichment.
screening and diagnosis but maximal impact on patient outcomes is predicated tumor-tissue-derived NGS data (N=30) and held out non-cancer cfDNA NGS data With a representative unit capacity of 80 colonoscopies per day (~400 per week),
on its timely application. While non-invasive molecular tests have increased (N=267), yielding synthetic cfDNA samples (N=309 cancers and N=309 non- clearing 10,000 procedures requires ~25 weeks, with a median CRC wait of ~12
uptake of CRC screening, their modest positive predictive values (PPVs) channel cancers). ML scores were computed using nested cross-validation (5-fold, 5 weeks under first-come, first-serve schedules. The urgent group would be
many patients without cancer into constrained endoscopy services. In this setting, repeats), with decision thresholds determined per-split by inner CV on training-set screened in <2 weeks and contain 41% of early-stage CRC cases (stage | & 1)
cancer risk is heterogeneOUS, but COIOnOSCOpy is often scheduled by referral clinical cfDNA. Final perfOrmanCe IS reported on the outer CV, with scores and and 76% of |ate_stage CRC cases (Stage I & |V)’ with an additional 24% of ear|y_
order rather than likelihood of clinically significant disease. These delays impact thresholds averaged per-sample across repeats. stage and 12% of late-stage cases included in the semi-urgent group. When
patient outcomes; a 4-week treatment delay for CRC patients increases the cfDNA CRC Model Performance: Assay performance was evaluated on 1,696 Harbinger risk groups are used to prioritize urgent patients first, followed by semi-
likelihood of mortality by 12%.! Here we describe the application of a blood-based held out cfDNA patient samples, 1,481 from non-cancer patients and 177 from urgent patients, 88% of all late-stage and 65% of all early-stage CRC cases would
prioritization test designed to resolve molecular-test-positive patients by CRC risk patients with confirmed CRC diagnosis. A 3.4% CRC incidence within the be screened within the first three weeks.
and support earlier colonoscopy for those most likely to harbor cancer. This molecular test-positive population was utilized as reported in other publications.? .
approach could reprioritize colonoscopy sequence by risk rather than referral We selected two specificity thresholds at 95% and 99% to define the three risk ’ ! X
order, reducing delays for cancer patients without affecting the number of groups for colonoscopy prioritization: urgent 45% CRC PPV, semi-urgent 10% . : /
colonoscopies performed. CRC PPV and routine 1% CRC PPV. . w1
o Colonoscopy scheduling modeling: The impact of using this prioritization 1 ! .
N - Colonoscopy frem= ? | o @ ® - l\/ approach on colonoscopies was simulated on a 10,000 person in silico molecular- Forcentags | Percontags ! ’ 3
* * w : | fww ‘J test-positive cohort. Rank order was calculated under two scenarios. First, patients of Early- | of Late- Eo : .
1 ' | Stage Stage | & Lo%d
A 'L\'/' o " Uraent were randomly assigned a scheduling order, mimicking the current first referred, Patients | Patients ’ i *
w ﬁ 'I' ‘ g 1m—mm - - == ° | first screened practice. Second, scheduling order was calculated where patients Toent | A% % ;
e o o | 0 ' | © o @ @0(';;?]22?0%( were screened in an order determined by the Harbinger test, with urgent patients pgent | 2% | 12% | T
m * w | 2 | | : w* ? screened first, followed by the semi-urgent and lastly the routine patients. Within Routine | 35% 12% E— LA st
] ' Semi-Urgent each risk group, rank orders were randomly assigned. et "
@ O O : o o o Model Generation Model Performance Colonoscopy Scheduling Table 1. Patient Figure 3. Risk score by Figure 4_. Modeled coIPnoscopy
w w w | : F?w Tu&%rczyﬁa{[gmsso Cnga/?\ifrrgazﬁznT:”' SIDNA from 177 Cancer patients CfDl\clzgr:::%T;éﬁS;tgon- Modeling composition by risk score Diagnosis scheduling order by risk category
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Figure 1. Left: Current practice colonoscopy by order of referral. Right: RESOLVE™ approach W - *'M* Applying the HHXx prioritization approach to patients referred to colonoscopy
directs patients towards colonoscopy by order of cancer risk. \ P 0 ‘i- MM moves patients most likely to have advanced neoplasia from backlog into
- J m — e dedicated high yield, earlier colonoscopy sessions. Currently the average wait
\ \_ 1,481 ) time after a referral for a colonoscopy is ~68 days and patients who experience
: _ . , . . . delays are often not seen for 5 months.*° For CRC patients, and late-stage
HH)F ‘f:a"cet'T Bioassay: Hlf_rtlnnger Heqltg_s pf[_roprle_tarly (rjr_lethéls’t(l:onTblpTarkers:{ - %/ patients in particular, this delay is a crucial treatment window. Prioritizing patients
tahre n g_rma |vke acrlc_)lssbr_nu ij carllcerclln 'C?Dlﬁgsl’\lggu ng P t: (?[ Ir}Del(erQa © 618 in siico cfDNA samples, 309 in need directly affects outcomes, the 12-week median wait time in our scheduling
MEse DIOMArKErs, marbinget deveiope a assay. Fatien’ Ciiva was R B stoge | ©e o 0 o 0 model corresponds with a 39% increase in mortality.” Simultaneously, lower
|sol_ated from who_le blo,od, bisulfite tre_gteq, converted into indexed libraries, § stage! T * if !I\ * ......... lnl cancer risk patients are deferred to routine scheduling without increasing volume.
enriched for Harbinger’s cancer specific biomarkers and sequenced to 2100X Unknown * O I our aporoach reallocates fixed colonoscony capacity according to cancer
' ' : ' fDNA from the Stage I 1 l 1234 10,000 Zverar, PP . . Py capactly Ording
unique medle_m_ target coverage. The assay was applied to .bOth ¢ Stage IV —_ - likelihood rather than referral order, increasing advanced neoplasia yield per
CORE-HH clinical study (NCT05435066) and CRC tumor tissue procured from : S i : procedure, shortening time-to-diagnosis, and offering a lever to align endoscopy
biobanks. All samples were obtained from patients 45 years or older. Figure 2. Diagram of methods across model generation (Ie_ft), m_odel performance (middle) and » S ’
colonoscopy scheduling modeling (right) throughput with current and future cancer pathway targets.

REFERENCES DISCLOSURES

1. Ungvari et al. Treatment delay significantly increases mortality in colorectal cancer: a meta analysis. GeroScience 2025 . . A
2. K Pettie et al. Fabrica™: A large-scale data simulation platform isolates tumor signal from cell-free DNA and improves tissue of origin prediction accuracy [abstract]. In: This study was sponsored by Harbinger Health. Cambridge, MA

Proceedings of the AACR: Liquid Biopsy. Abstract nr BO65

3. Imperiale et al. Next-Generation Multitarget Stool Detection Test for Colorectal Cancer Screening. NEJM 2024 AC KN O \WYAR =D G EMEN TS

4. Hubers et al. Trends in Wait Time for Colorectal Cancer Screening and Diagnosis 2013-2016. Clin Transl Gastroenterol. 2020 o . ; y ! : . I -
5.Singh et al. Post-Referral Colonoscopy Delays in Diagnosis of CoI%rectaI ancer: A Mixed-Methods Analysis. Qual Manag Health Care. 2013 We gratefully acknowledge all participants for their contributions, without whom this research would not have been possible. We MALALE h ar b In ge r h €a lt h -com

Poster diagrams generated using BioRender also thank all cross-functional teams for their dedicated efforts that made this work and the resulting data possible.



	Slide 1

