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Background: The role of tumor-infiltrating lymphocytes (TILs) in ERþ/HER2- breast
cancer (BC) is debated. We evaluated the association of TILs and clinico-pathological
(CP) features with distant disease-free survival (DDFS) in a large series of patients (pts)
with ERþ/HER2- BC.

Methods: A case-cohort was built by randomly selecting 17% of an initial cohort of
3986 pts who underwent surgery at IEO in the period 1998-2002, and for whom long-
term follow-up data was available (680 pts). 307 more pts with an event were added to
this cohort. TILs were assessed for these 987 cases on centralized H&E slides. TILs were
considered both as continuous variable, and dichotomized in low (<5%) vs high
(�5%). DDFS was calculated from the date of surgery to the date of any first event or
the date of last contact with the patient. Median f-up was 7.5 years (0.1-10). Differences
between BC subtypes were assessed using the log-rank test. Univariable and multivari-
able Cox proportional hazards regression with inverse sub-cohort sampling probability
weighting were used to evaluate the risk across groups. Analyses were carried out with
the SAS software version 9.4.

Results: Median TILs was 2%. Higher TILs were positively associated with pN
(p¼ 0.003), grade (p< 0.0001), peritumoral vascular invasion (p¼ 0.003), Ki-67
(p¼ 0.0001), lumB subtype (p< 0.0001), and chemotherapy (p< 0.0001), while they
were inversely associated with ER (p< 0.0001) and age (p¼ 0.02). In multivariable
regression analysis, only Ki-67 expression retained significant association with TILs.
Age and ER showed a trend towards negative association with TILs. In univariate Cox
regression, TILs expression (�5% vs.<5%) was not associated with DDFS (HR 1.08,
95% CI 0.80-1.46, p¼ 0.62). At stratified cox exploratory analyses, we found an associ-
ation between high TILs and low risk in very young women (p¼ 0.03) and G3 tumors
(p¼ 0.047); high TILs were associated with worse outcome in G1 tumors (p¼ 0.05).
TILs were not associated with DDFS in the group without chemo. Instead, in the group
with chemo, high TILs were associated with better DDFS (p¼ 0.006), particularly for
ki67�20% (p¼ 0.01).

Conclusions: High TILs in ERþ/HER2- BC are significantly associated with several CP
features of dismal outcome. This subgroup might be more immunogenic, thus deserv-
ing the exploration of immunotherapy approaches.
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Background: Dynamic changes in circulating tumour DNA (ctDNA) levels may pre-
dict long-term outcome of therapy. We utilised samples from a phase I/II randomised
trial (BEECH) to assess ctDNA dynamics as a surrogate for progression free survival
(PFS) and early predictor of drug efficacy.

Methods: Patients with oestrogen receptor positive advanced metastatic breast cancer
(ERþmBC) in the BEECH study were randomised to paclitaxel plus placebo versus
paclitaxel plus AKT inhibitor capivasertib. Plasma samples were collected for ctDNA
analysis at baseline and at multiple timepoints in the development cohort (safety run-
in, part A) and validation cohort (randomised, part B). Baseline sample ctDNA
sequencing identified mutations for longitudinal analysis, and mutation specific digital
droplet PCR (ddPCR) assays were utilised to assess change in ctDNA allele fraction
between baseline and 872 on-treatment samples. Early suppression of ctDNA assess-
ment was used to define criteria in the development cohort and independently eval-
uated in the validation cohort.

Results: In the development cohort, suppression of ctDNA was evident after 8 days of
treatment (p¼ 0.014), with cycle 2 day 1 (4 weeks) identified as the optimal timepoint
to predict PFS from early ctDNA dynamics. In the validation cohort, median PFS was
11.1 months in patients with suppressed ctDNA at 4 weeks and 6.4 months in patients
with high ctDNA (HR¼ 0.20, 95% CI 0.083 – 0.50, p< 0.0001). No difference in the
level of ctDNA suppression was observed between patients randomised to capivasertib
or placebo overall (p¼ 0.904) nor in the PIK3CA mutant subpopulation (p¼ 0.071).
Clonal haematopoiesis of indeterminate potential (CHIP) was evident in 30% (18/59)
baseline samples and had no effect on tolerance of chemotherapy nor on PFS.

Conclusions: Early on-treatment ctDNA dynamics are a surrogate for PFS. Dynamic
ctDNA assessment has the potential to substantially enhance early drug development
through targeted therapy and biomarker evaluation.
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Background: Predicting prognosis in metastatic HRþ/HER2-negative disease might be
of clinical value. Here, we developed and validated a prognostic biomarker in 765
patients (pts) recruited in 2 phase III trials evaluating endocrine-based therapies.

Methods: PAM50 and clinical data were available from 821 pts treated with letrozoleþ-
placebo/lapatinib in the first-line setting (EGF3008). Among them, 484 pts were
selected based on HER2-negative disease and no prior endocrine therapy or relapse�6
months since tamoxifen discontinuation. To derive a prognostic model, the following
variables were evaluated: 1) PAM50 subtypes, signatures and genes 2) ECOG, 4) vis-
ceral disease, 5) num. metastasis, 6) biopsy-type and 7) age. Using the variables, a
progression-free survival (PFS) cox model was evaluated in 2/3 pts using Elastic Net
(Monte Carlo CV). C-index of each model was estimated in 1/3 pts. The final model
was tested in 261 pts treated with exemestaneþplacebo/everolimus (BOLERO2).
PAM50 was performed in FFPE tumors (�80% primary).

Results: In EGF3008, prognostic models that integrated PAM50 and clinical variables
yielded superior C-index values compared to models with PAM50-only or clinical
variables-only. The final model (PAM50MET) combined 21 variables, including 2
PAM50 subtypes, the Basal signature, 14 genes and 4 clinical variables. In EGF3008, the
optimized cutpoint was associated with PFS (hazard ratio¼0.41; p< 0.0001) and over-
all survival (OS; hazard ratio¼0.41; p< 0.0001). In BOLERO2, PAM50MET score was
associated with PFS (p¼ 0.004) and OS (p< 0.0001). Using the same cutpoint,
PAM50MET-low was associated with better PFS (hazard ratio¼0.72; p¼ 0.028) and
OS (hazard ratio¼0.51; p< 0.0001). The median PFS and OS in PAM50MET-low was
6.9 and 36.5 months compared to 5.2 and 23.4 months in PAM50MET-high.

Conclusions: PAM50MET could help identify pts with HRþ/HER2-negative meta-
static disease candidates, especially in the first-line setting, for endocrine therapy-only
vs. endocrine therapyþCDK4/6 inhibitor vs. new treatment strategies. Further valida-
tion of PAM50MET in pivotal clinical trials that have evaluated endocrine-based thera-
pies is justified.
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