Detection of early-stage breast cancer recurrence using a personalized liquid biopsy-based sequencing approach

( ) SAN ANTONIO

BREAST CANCER
SYMPOSIUM®

1 Department of Obstetrics and Gynecology, University Hospital Ulm, Ulm, Germany; ? Inivata Ltd, Babraham Research Park, Cambridge, United Kingdom; 3 Department of Obstetrics and Gynecology, University Hospital Hamburg, Hamburg, Germany; 4
Department of Pathology, University Hospital Ulm, Ulm, Germany; ® Department of Tumour Biology, University Hospital Hamburg, Hamburg, Germany

Background

Results

* Detection of minimal re5|dua.l disease (MRD) lfsmg.cwculatmg tumou.r DNA Stud Cohort 1001 5 + An earlier plasma sample was available for 12 patients with disease
(CtDNA) represents z?n attraFtlve alter.natlve to imaging, currently considered y No evidence of recurrence  Local Distant : Figure 2. Use of personalized RaDaR recurrence (5 distant & 7 local recurrence)
the gold standard in routine surveillance for early breast cancer (BrCa) Table 1. Baseline characteristics for the enitre study cohort | ; he d . ; 4 patients (3 with distant and one with local recurrence) had ctDNA
_ . _ . patiente with confirmed Patients with no evidence ; disease in early-stage BrCa patients detected at this earlier timepoint with a median lead time of 92 days (range:
CFDNA has the F?Ote_ntlal to identify patl.entsj who may ?Ven_tua”y deve!op clinical recurrence ofclinical recurrence CtDNA detection in patients with no 42-308 days) from ctDNA detection to confirmed clinical recurrence.
distant metastatic disease and as such, its implementation in the routine (N=21) (N=18) S 1 - y c 4 ol Three patients had ctDNA detected only at the time of recurrence (one
clinical follow-up setting may offer the means for earlier intervention for Age at primary diagnosis ~ Median 62 59 w | evidence of disease recurrence (contro distant and 2 local recurrence)
- - - i~ di - - (vears) Range 35-82 31-83 § | cases) and in those with clinical '
patients W|th.ollgometastat|c disease and lmproved. overall s-urvwal. | o 00.0% 00.0% s 01 confirmation of efther local (light red None of the 5 patients with negative ctDNA results at the time of recurrence
Due to the highly heterogeneous nature of genomic alterations seen in BrCa, Histological grading G2 14 (66.7%) 16 (88.9%) © b distant  (dark d b had detectable ctDNA levels at this earlier timepoint (1 distant and 4 local
ultra-sensitive ctDNA detection assays are required for follow-up surveillance. 63 7 (33.3%) 2 (11.1%) £ ars)  or |s:n (dark re ars) recurrence)
™ (E; : : _ : : 7 recurrence. (») Patient with no
Here we evaluate RaDaR™ (Figure 1), a personalized multiplex PCR-based NGS pT1 4(19.0f,) 4(22'2f) 2 0.01 ) o Pl Figure 4B shows an example of ctDNA detection 308 days ahead of clinical
assay for MRD detection and monitoring disease recurrence in early-stage gie 2 B 7R ocumented recurrence and  plasma recUrrence
: 3% 6% :
BrCa patients after standard treatment. fumorstage pz 30((10403;/)) 12? 2/; 0.001 . ctDNA detected at low levels, (Y )
J kp ) 6(28. 6:/) 5(27' 3:/) ' Patient with distant recurrence and A) 10
nKnown .0/ .0 /0 -
Ductal 15 (71.4%) 14(77.8%) ctDNA not detected. ND, No detection.
. . [ 0, | - (& & 8 R O 8 B §B B O & § R B N B | ----- — 1-
* A total of 39 early-stage BrCa patients (18% TNBC, 74% HR+/HER2-, 8% Histological type Lobular 4(19.0%) 4(22.2%) ND X
HER2+) recruited through the BRandO BiO registry were included in this other 219.5%) 010.0%) — 0.1
_ _ Negative 6 (28.6%) 1(5.6%) (A) (B) S 001] @ ----cooe
retrospective pilot study (Table 1). Hormone receptortatis  positive 15 (71.4%) 17 (94.4%) N _ - - N el e P
21 patients (54%) experienced clinical recurrence (13 distant and 8 local) with HERD status Negative 20(95.2%) 16 (88.9%) 0.001 -
a median time to progression of 18.9 months. Positive 1(4.8%) 2(11.1%) Buffy Coat - Buffy Coat - ND-
18 (46%) case-control patients remained recurrence-free at the time of 3-year Neoadjuvant Z‘; 164((2686;/%;) 143((2722';/%;) cfDNA . _ I I I - - cfDNA - ) Apr 2018 May 2020 May 2021
follow up. chemotherapy Unknown 1(4.8%) 1(5.6%) () e (D) 107 —+
* Personalized RaDaR™ panels designed to target selected somatic variants * Neoadjuvant therapy/no surgery . ‘ 308 days g
identified through WES of patients’ FFPE tumor tissue from curative-intent : : : : : Tumour - II IIIII I II Tumour - s !t 00000 _--- ®
&1 PATIENT ctDNA detection is strongly associated with distant S oad | e
surgery (38-54 variants/panel; median: 49) were used to analyze a total of 53 : : Buffy Coat - Buffy Coat - % B-----
Samples taken at: recurrence In early'Stage Brca patlents ‘DNA ] % 0.01 -
cfDNA - cfDNA -
* Time of recurrence and, where available, at 12-months post-diagnosis (33 ¢ ctDNA was detected in 15/21 (71%) patients with confirmed clinical 0.001 -
samples from 21 patients). recurrence at an estimated median variant allele frequency (eVAF) of 0.827% ND -
* 3-years follow-up in cases with no confirmed clinical recurrence, including (range: 0.0029% to 38%). 0.25% 0.20%.  0.15%  0.10%  0.05%  0.00% Nov 2018 Nov 2019

Collection date
one control case with additional samples analyzed at 12-months and 4- < 12/13 patients with distant disease were ctDNA positive (92%) compared to

years of follow up (20 samples from 18 patients). 3/8 patients with local recurrence (38%) (Figure 2).
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Figure 3. ctDNA detection heatmaps. Each column represents a WES-derived variant, each row a different sample
type (tumour DNA, buffy coat and plasma) analyzed by RaDaR. Variants present in buffy coat are identified as
germline or CHIP variants and are excluded from the analysis, as well as variants that are not confirmed in the
tumour specimen. (A) Patient with distant recurrence showing high ctDNA plasma levels (eVAF: 25.4%) (B)
Detection of ctDNA in a patient with local recurrence at an estimated VAF of 0.0248% (C) Control patient with low

plasma ctDNA levels (eVAF: 0.0085%) indicating potential presence of early molecular recurrence (D) A control months post-diagnosis, 308 days ahead of clinical confirmation of disease
patient negative for CtDNA. relapse (Nov 2019) (marked with an inverted yellow triangle).
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Figure 4. Longitudinal ctDNA detection using personalized RaDaR assays. (A)
Persistent ctDNA detection at three timepoints (12-months, 3-years and 4-
years post-diagnosis) in a patient with no confirmed clinical recurrence
(indicative of residual disease remaining dormant). (B) Detection of ctDNA 12-
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Figure 1. The RaDaR Workflow. Steps involved in the design of personalised RaDaR assays,
from WES profiling of a patient’s tumour, to variant identification and selection for panel
design and plasma analysis for the detection of molecular residual disease and monitoring
for disease recurrence.
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								Patients with confirmed clinical recurrence           (N=21)		Patients with no evidence of clinical recurrence        (N=18)

				Age at primary diagnosis (years)		Median		62		59

						Range		35 - 82		31 - 83

				Histological grading		G1		0 (0.0%)		0 (0.0%)

						G2		14 (66.7%)		16 (88.9%)

						G3		7 (33.3%)		2 (11.1%)

				Tumor stage		pT1		4 (19.0%)		4 (22.2%)

						pT2		8 (38.1%)		7 (38.9%)

						pT3		3 (14.3%)		1 (5.6%)

						pT4		0 (0.0%)		1 (5.6%)

						Unknown*		6 (28.6%)		5 (27.8%)

				Histological type		Ductal		15 (71.4%)		14 (77.8%)

						Lobular		4 (19.0%)		4 (22.2%)

						other		2 (9.5%)		0 (0.0%)

				Hormone receptor status		Negative		6 (28.6%)		1 (5.6%)

						Positive		15 (71.4%)		17 (94.4%)

				HER2 status		Negative		20 (95.2%)		16 (88.9%)

						Positive		1 (4.8%)		2 (11.1%)

				Neoadjuvant chemotherapy		No		14 (66.7%)		13 (72.2%)

						Yes		6 (28.6%)		4 (22.2%)

						Unknown		1 (4.8%)		1 (5.6%)

				* Neoadjuvant therapy/no surgery
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