Clinical Utility of Circulating Tumor Cell (CTC) Enumeration-based Liquid
Biopsy and HER2 CTC Assessment in Patients with Metastatic Breast |SPOR
Cancer: Overview of Current Available Data and Interventional Trials
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INTRODUCTION

Methods

A comprehensive search in PubMed was conducted investigating
use of the CS CTC assay and the added CTC HER2 assessment.
More than 150 peer-reviewed publications from 2004-2023 were
reviewed for clinical utility. When the search identified
preliminary study results, we also included any follow-on study
results published in conference proceedings. Clinical utility was
defined as clinical usefulness in: Cancer staging/ stratifying
tumor aggressiveness, and prognosis; treatment selection; and
Monitoring cancer progression/ treatment response.

RESULTS

CTC enumeration is prognostic and predicts treatment response HER2 expression on CTCs adds information
Evidence for the significance of CTCs in MBC prognosis was 16 studies (n=3,892) provided results on CTC HER2 status adding information over HER2 assessment from
confirmed in numerous studies; the primary tumor sample.
* A pooled data analysis (n=1,944) indicated that CTC levels at * In total, 21 CTC positivity is 65% (2,001/3,097); 25 CTC positivity is 40% (1,065 out of 2,647).
baseline and —during the course of treatment had greater * The rate of CTCs positive for HER2 expression in patients unselected for primary tumor HER2 status
prognostic utility than standard serum tumor markers.! ranges between 5-36%, in total 125 out of 809 patients (15%) were considered CTC HER2+ using
* Another pooled analysis (n=2,436) showed CTC enumeration can different definitions for CTC HER2 positivity.

CTC enumeration and HER2 expression

Circulating Tumor Cell (CTC) enumeration is a liquid
biopsy test for which the evidence base has grown
rapidly, especially in metastatic breast cancer (MBC)
for which an FDA-cleared assay exists, the CellSearch®
(CS) CTC platform. A lab-developed version of this
assay can also assess the CTC HER2 status. In this
research, we aimed to evaluate publicly-available,
peer-reviewed evidence for clinical utility of CTC
testing and CTC HER2 assessment in MBC patients.
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stratify Stage IV disease irrespective of standard clinical and * HER2-positive CTCs were found in 328 out of 2,297 patients with HER2-negative primary tumors

molecular factors into two important subgroups: Stage IV goient (14%).

and IV,ggesve irrespective of standard clinical and molecular * HER2-negative CTCs were found in 92 out of 270 patients with HER2-positive primary tumors (34%).

factors with statistically longer overall survival (OS) for Stage * Patients with HER2-positive CTCs had a worse prognosis if not treated with HER2-targeted therapy.

IV dolent PAtiENtS.2 * When treated with HER2 targeted therapy, CTC seem to decline with concomitant improvements in
* Subsequent studies independently confirmed this stratification outcomes.

approach for selecting treatment in MBC.3# The STIC CTC * The prospective DETECT Ill trial data provided the first indication that CTC HER2 status is predictive of

multicenter RCT (NCT01710605) showed that CTC-guided therapy
significantly improved median PFS and OS (by 5.7 mos and 16.4
mos, respectively) in the cohort MBC patients clinically assessed

response to HER2 targeted therapy and hence useful to inform therapy selection*.

C HER2+/ CHER2+/  [CTC HER2-/
n/specs Cs HER2 expression definition PRIM HER2+/- PRIM HER2- _|PRIM HER2+

by physicians as low risk but identified as high risk via CTC 5 [ NoRU oo LIS so/05 o) 25776 (33w)  13/3142%)
. o .
enumeration (cohort represented 25% of total study population). o™ O L R ——— —
39 . 21 CTC HER2 Intensity 2.5-fold higher
*DETECT I" 7 MBC No FU 21in 23 (59%) than background 14/39 (36%)
. 5 CTC threshold (n not provided)
The phase 3 DETECT Il RCT (NCT01619111) randomized MBC 8 :f:c NoFU  >1in90(87%)°  with HER2 75% intensity above. 9/100 (9%) 6/69 (9%) 8/28 (29%)
. . . . background
patients with HER2-negative primary tumors but HER2+ CTCs to 79 |
B R o . . ) . . 9 MBC No FU 21in 42 (53%) 21 CTC with strong HER2 expression  12/42 (29%)
treatment with the HER2 inhibitor lapatinib in combination with T p— T S —Ty
107 . 21 CTC with strong or moderate HER2 . "
10 28 25 in 107 (100%) . 37/107 (35%) 27/91 (30%) 6/16 (38%) (CTC+/HER2-Tx). CTC HER2 differs fr
standard therapy vs. standard therapy alone. MBC CTC+ mos  25in107(100K) G reccion OREEY) | BEVETY) | GRAET) SR status difers from metastatic
52 N o 21 CTC with HER2 overexpression Significantly shorter PFS with CTC HER2+ status at FU.
DETECT Il trial Standard treatment (=60) 1 e P PRI ) and/or amplification BB () PR A/9(44%) 10 ER status changes during FU.
’r:;szc'?gkz " dents - : O] 12 ﬁ?“(::; ECTUIBIVY 2 mos (2:5':‘“17';_73(219;’ 21 CTC with strong HER2 expression (g;/)l,lss significantly shorter OS with CTC HER2+ status.
-negative patients Standard treatment + lapatinib (n=60) - 5
13 :AS;C HER2.and CTce 6MOs 21in154(100%) 2;1:5‘,“;:" 2@ SRERILE 45/154 (29%) CTC HER2 status provided no prognostic impact.
Early declines in CTC counts indicated a favorable outcome of MBC — v ) ) v AT B U G S EE ain
) . . ) ) W e lyr 211in 57 (75%) 21 CTC with strong HER2 expression ~ 19/76 (25%)  6/42 (14%) 2/15(13%)  Crc'ieRs status changes during trastuzumab treatment.
patients with initially HER2-negative primary tumors but HER2+ _ - : )
) o " ) 15 101 iyr 51in 58 (57%)° >30% of CTCs with 3+ HER2 positivity 36/101 (36%) Significantly longer PFS with CTC-HER2+ status at baseline
CTCs. HER2-targeted therapy with lapatinib had a positive impact on I | (HER? targeted therapy).
. . . 6 21in27(45%)°  >30% of CTCs with 3+ HER2 positivity Significantly longer PFS with CTC-HER2+ and HER2
overall survival (OS) in these patients. 18 M HeR2+ Omos (ogin12;20%)  score 14127 (52%) o octed therapy.
1 255 21in 158 (62%) * . . Patients with PD had higher CTCs at 4 wks. HER2 targeted
o . . el 17 3mos. i} ) 21 CTC with HER2 expression 13/255(5%)  6/212 (3%) 9/43 (21%)
This find ing could be of clinical relevance 1\ :muﬂ.:.::m MBC. (25 in 110; 43%) therapy seems to reduce CTC count. :
X = e Iy it =t 18 139 » Lyr 2196 (69%) 22 CTC >50% of CTCs with HER2 77139 (5%) Lapatinib therapy-for 7 HER2-/CTC HER2+ patients; one
as novel HER2-ta rgeted d rugs are ava ilable E ol \‘\ MBC HER2- (22" line) ::pg(s:slo:h e durable response. Numbers too small to draw conclusions.
. . . @ 1+ 154 (CirCe >1in 118 (77%)" - olC With 22.2 HER2/ ratio T-DM1 therapy for 11 HER2-/CTC HER2+ patients; 1 out of
and in this regard the detection of HER2+ T N 19 1oa(Crce) (3%lng) 30MOS 85;‘57%)’ E:Z:;{Z;E::Z;u;glis via FISH 14/154 (10%) e /! -+ patients; 1 out o
H i & il et Randomized lapatinib vs. standard therapy for 105 HER2-
CTCs m Ight be a suitable [SEITE] meter for = s g:c(ggi?clrlg HERs 40mos 210 105 (100%) 21 CTC with 2+ or 3+ HER2 IHC score /CTC HER2+ patients; significantly improved OS for
treatment selection. ok L TR faatinlos
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