Blood-based cancer detection in plasma cell-free DNA (cfDNA): evaluating clinical and pathologic tumor

characteristics in participants with breast cancer

SABCS 2019 Minetta C. Liu,! Jodi M. Carter,' Daniel W. Visscher,! Karla Kopp,' Rita Shaknovich,? Xiaoji Chen,? Kathryn N. Kurtzman,? Shilpen Patel,?* Jacqueline D. Brooks,? Carlo Cosenza,? Jafi A. Lipson,? Donald A. Richards,®#
December 10-14, 2019 Fergus J. Couch,' Zhao Dong,? Hai Liu,? Oliver Venn,? Joerg Bredno,? Eric T. Fung,? Anne-Renee Hartman?*
San Antonio, TX

BACKGROUND

o The Circulating Cell-free Genome Atlas (CCGA;

p-value
i - Figure 2. Correlation of TF with detection by WGBS across clinical stages I-IV 100% 100% 100% T stage Tovs. Tl 0.045
NCT02889978) study is a prospective, multicenter, g ch:G/? thlzwdy 100% . " ’ c. 0 . . T Stage Tawe o6e
. . . . =1, e . . . . .
observational, case-control study with longitudinal - . " . . et Ta 9 v <0001
follow-up to support the development of a plasma * 68 not clinical evaluable L. * 10% i ’ 10%] - o0t . ‘ 10% R sage Ve -
cfDNA-based multi-cancer early detection test. . * 83 no assay score 0% S . . A NS NYZSETNG S
) . Clincal evaluable; Assay analyzable © - v — . s T . HR status HR- vs. HR+ <0.001
o  We previously reported that a targeted methylation , = R . 2 roe S . LA S e ——— 21 20
assay detected over 20 cancer types with a single, v % -l . . E § % . S 1% L ° LI : S 1% ; g. £ : -
fixed false positive rate of <1%, and localized the * 143 stage O or missing g ] - Deteotion g . . s . s Histologic grade gve.1 087
cancer with >90% accuracy. g .o . - WGBS Detected Z K . hs “ ; Z Distant metastasis M1vs. MO o
& g » Stage I-IV [ . . WGBS Not Detected 5 .. 5 A . . 5 Ki-67 10-20% vs. <10% 0.90
o Additionally, we noted that tumor fraction (TF) n=1334 g o £ 0.10% - N £ 010% I . £ 0.10% K 5209 T
was associated with detection of multiple 40 ot comoer froee 2 010%| b - . = . . = H‘f?‘ - : ST)VS' ;O :l 8'22
cancer types using an earlier prototype whole- P < . fs O‘ngc ype 9 udar Vsa “C‘a -
genome bisulfite sequencing (WGBS) assay.* Breast cancer e 0.01% 001 ¥ 0.01%{ * : Histologic type Mixed vs. ducta 083
o Differences in detection of hormone receptor (HR)+ n =51 001%) T : = - = = Nc.) y = = e . - HER2 status HER2-vs. HERZY 0.96
- i 1 1 In a multivariate regression model, T stage, N stage, and
and HR- breast cancer subtypes were noted,' which « 349 no TF estimation T i o T Stage N Stage M Stage g g 9
may be due to underlying biological differences.

B. Detail of Training and Test Cohorts from First Substudy

All cancer participants in the

Breast cancer with TF estimation

RESULTS

Clinical Stage

'Mayo Clinic, Rochester, MN; GRAIL, Inc., Menlo Park, CA; ®Texas Oncology, Tyler, TX; “US Oncology Research, The Woodlands, TX; *At time of study.

Figure 3. Tumor fraction correlates with tumor size, nodal involvement, and distant metastasis

A. TF positively correlated with primary tumor size (T stage)

B. TF positively correlated with regional lymph node involvement

C. TF positively correlated with the presence of distant metastatic disease

Table 2. Multivariate analysis

HR status were statistically significantly associated with

(A) Correlation of TF and primary tumor size (T stage*). Tumor size was
based on radiographic staging (Kruskal-Wallis rank sum test, p < 0.0001).

o We thus used breast cancer as a model to
understand the clinical and biological determinants of
cancer detectability with our prototype WGBS assay.

(B) Correlation of TF and lymph node involvement (N stage**). Lymph
node status was based on clinical staging (Kruskal-Wallis rank sum test,
p < 0.0001).

(C) Correlation of TF and presence of distant metastasis (M stage***). log-transformed TF in participants with breast cancer,
while adjusting for histological grade, M stage, Ki-67,

histological type, and HERZ status.

n=162 Of 162 breast cancer cases, 60 (37.0%; 68.9% in HR- and 25.9% in HR+)
had a WGBS-detected cancer signal. Higher TF was significantly associated
with cancer detection, and TF increased with higher clinical stage (Kruskal-

Presence of metastasis was assessed clinically (Kruskal-Wallis rank sum
test, p < 0.0001).

METHODS

o  In CCGA, blood samples were prospectively
collected from participants with newly diagnosed,
untreated cancer and from participants without a
diagnosis of cancer (non-cancer); tumor tissue
was also obtained from participants with cancer
(Figure 1A).

o Inthe training and test sets of the first prespecified
substudy of CCGA, 511 of 1,628 (31.4%) participants
had a clinical diagnosis of stage I-IV breast cancer
and a WGBS result. TF was estimated for 162
participants as previously described (Figure 1B).*

o The following prespecified biological and
clinical factors were assessed for correlation
with TF: clinical stage, clinical T stage

Wallis rank sum test, p < 0.00071).

*T1< 20 mm, 20 < T2 < 50 mm, T3 > 50 mm. **NO refers to no regional lymph node metastases. N1 disease refers to metastases to movable ipsilateral level |, Il axillary lymph node(s). Clinical N2 disease refers to metastases in ipsilateral level |, Il axillary lymph nodes that are clinically fixed or matted; or in clinically
detected ipsilateral internal mammary nodes in the absence of clinically evident axillary lymph node metastases. Clinical N3 disease refers to metastases in ipsilateral infraclavicular (level lil axillary) lymph node(s) with or without level |, Il axillary lymph node involvement; or in clinically detected ipsilateral internal mammary
lymph node(s) with clinically evident level I, Il axillary lymph node metastases; or metastases in ipsilateral supraclavicular lymph node(s) with or without axillary or internal mammary lymph node involvement. ***MO reflects absence of metastatic disease at the time of enrollment. M1 reflects presence of metastatic disease

at the time of enroliment.

Figure 4. Histologic Bloom-Richardson grade 3 was associated with higher TF, specifically for stage Il breast cancer
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Figure 5. Relationship between TF and Ki-67 (proliferative rate) was observed
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o The relative importance metric using the LMG
method® shows that the relative proportion of R?
explained by T stage, N stage, and HR status was
31.7%., 30.9%, and 16.6%, respectively (R? =
44.68%, metrics are normalized to sum to 100%)

CONCLUSIONS

shedding (i.e., greater shedding in more aggressive HR- cancers) at earlier stages before significant nodal involvement and/or distant metastatic spread are
clinically evident. The additional multivariate analysis below supports this hypothesis.
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