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Molecular plasticity of breast cancer can contribute to the
development of therapy-resistant disease. In this investigation, we
studied changes in molecular signatures between pretherapeutic
(pre-Tx) and post-therapeutic (post-NACT) tumor samples from
patients included in the PENELOPE-B (NCT01864746) trial (Figure 1).
After completion of NACT, PENELOPE-B patients were randomized to
palbociclib versus placebo in addition to standard endocrine therapy.
The PENELOPE-B study did not show a significant benefit from
palbociclib in women with HR+, HER2- primary breast cancer
without a pathological complete response after taxane-containing
neoadjuvant chemotherapy (NACT) and at high-risk of relapse
(CPS-EG score ≥3 or 2 and ypN+)1. However, the first translational
investigations showed that some patients with a luminal-B tumor
subtype, based on absolute intrinsic molecular subtyping (AIMS)2

subtyping after NACT, had a numerical benefit from post-NACT
palbociclib. We have therefore extended the analysis and included a
cohort of paired pre-Tx and post-NACT samples.

This presentation is the intellectual property of the author/presenter. 
Contact them at publications@gbg.de for permission to reprint and/or distribute. 

PD-02-04

Presented at: San Antonio Breast Cancer Symposium, 2021

Background  Results

We investigated gene expression in pre-Tx (n=540) tumor tissue samples
using the HTG EdgeSeq Oncology Biomarker Panel including 2549 genes
(HTG Molecular Diagnostics Inc.); for the same patients the same panel on
post-NACT residual tumor samples were available. Based on 91 genes of
this panel, the AIMS subtype was calculated. In addition, we performed
exploratory biomarker analyses to identify genes with prognostic and
predictive relevance. Conclusions

Our findings show that the switch from high-risk molecular subtypes
(in particular LumB) to low-risk subtypes (in particular LumA) is
common in neoadjuvant therapy of luminal tumors. The adaptation
of luminal high-risk tumors to chemotherapy-induced stress is
crucial for the clinical outcome and the results suggest that
molecular defined tumor subtypes might not be as stable as
originally thought.
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AIMS subtypes were prognostic in pre-therapeutic biopsies (Figure
2A) and post-therapeutic tumors (Figure 2B). The prevalence of
AIMS subtypes, in particular LumA vs LumB, changed from pre-Tx to
post-NACT tumors (Figure 3). In the pre-Tx samples, 278 (51%) and
232 (43%) of tumors had LumA and LumB subtypes, respectively, as
expected from a high-risk cohort. However, in the post-NACT
samples, LumA tumors were predominant (n=411, 76%) over LumB
(n=48, 9%). 159 (29%) and 8 (1%) tumors switched their subtype
from LumB to LumA and LumA to LumB, respectively.
We compared the groups of low proliferating (LumA and NormL)
and high proliferating subtypes (LumB, BasalL and HER2E). In
bivariable Cox regression analysis, the grouped pre-Tx and post-
NACT AIMS subtypes were independent prognostic factors for iDFS
(Table 1). These and further Cox models investigating interaction
effects show that patients with tumors changing from high (pre-Tx)
to low proliferation (post-NACT) had a worse iDFS risk compared to
stable low proliferating tumors, but an improved iDFS risk compared
to stable high proliferating tumors.
A benefit from palbociclib was observed in post-therapeutic lumB
tumors (Figure 5A), but not in any of the pre-Tx AIMS subgroups
(Figure 4A,B) or the post-Tx lumA subtype (Figure 5B). Based on the
results of the AIMS subtyping, we extended the exploratory analysis
to identify genes that might be involved in the prognostic effects as
well as genes driving the subtype switch (Figure 6A,B,C).

Methods  

Figure 2A: Prognostic role of AIMS subtypes 
determined in pre-therapeutic core biopsies 

Figure 2B: Prognostic role of AIMS subtypes determined 
in post-therapeutic residual tumor samples

Figure 3: Molecular plasticity – changes in AIMS 
subtypes in pre-and post-therapy samples

Figure 5A: LumB post-Tx: small group of patients 
with significant differences between therapy arms

Figure 1: Study design  N=1250 
§ HR+/HER2- breast cancer; no pCR after 

NACT 
§ CPS-EG score ≥3 or ≥2 with ypN+ 

Palbociclib
125 mg once 

daily p.o.
d1-21, q28d for 

13 cycles

Placebo
d1-21, q28d for 

13 cycles

Neoadjuvant
Chemotherapy

Surgery +/-
Radiotherapy

R 
1:1

HTG panel
§ 2549 genes

HTG panel
§ 2549 genes

prethera-
peutic core

biopsy

residual 
tumor at 
surgery

n=540 patients with
paired pre- and post-
therapeutic samples

Table 1: Pre-therapeutic and post-therapeutic AIMS 
subtypes (LumB/BasalL/HER2E vs LumA/NormL) are 

independent prognostic parameters for iDFS

Figure 6: Differential gene expression (n=540). A: pre-
therapeutic genes for iDFS, B: post-therapeutic genes 
for iDFS, C: Subtype switch: pre-therapeutic genes for 

prediction of  post-therapeutic AIMS subtype 
(LumB/BasalL/HER2E vs LumA/NormL). Blue line: 

significance level p=0.05; red line: significance after 
Bonferroni correction.

Figure 4A: LumB pre-therapeutic – no 
differences between therapy arms

p(log−rank)=0.042
HR=0.38 (0.14-1.00)

model AIMS subtype
HR (95% CI) HR (95% CI) p

Bivariable
n=540

pre-therapeutic 1.86 (1.26-2.73) 0.002
post-therapeutic 2.83 (1.90-4.20) <0.001

multivariable*
n=532

pre-therapeutic 1.90 (1.26-2.86) 0.002
post-therapeutic 2.66 (1.68-4.20) <0.001

*covariables: age, region, cT, ypT, ypN, Ki-67, grade, and risk status

A
MSH3

OGG1
CMC2

PIAS1
HES1TBP CLIC1RPS4X FBXO5

HDAC6

B STMN1

CCT6ACKS2 GPITNFRSF10B TOP2A RRM2
HIST1H3H ANLN

PPP3CC

H2AFXKPNA2
ANLNCKS2 TCP1TPX2

TPI1FBXO5
IGFBP4 IL6ST

C

Figure 4B: LumA pre-therapeutic – no
differences between therapy arms

Figure 5B: LumA post-therapeutic – no
differences between therapy arms
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p(log−rank)=0.288
HR=0.72 (0.38-1.33)

p(log−rank)=0.813
HR=1.06 (0.65-1.72)

p(log−rank)=0.233
HR=1.31 (0.84-2.05)
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