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A B S T R A C T

The estrogen receptor α (ER) and the progesterone receptor (PgR) are one of the most important prognostic and
predictive immunohistochemical markers in breast cancer. Breast cancers may express various profiles of hor-
mone receptors: ER(+)/PgR(+), ER(−)/PgR(−), ER(+)/PgR(−) and ER(−)/PgR(+). The existence of the
latter profile is a matter of controversy since PgR expressions is induced by ER-dependent pathways in breast
cancer cells. One of the most extensively propagated hypotheses trying to explain the origin of ER(−)/PgR(+)
breast cancers claims that they are technical artifacts dependent on the immunohistochemical procedure. On the
other hand, in recent years there is a growing body of evidence, suggesting that such cancers create a unique
group with distinct molecular and clinical features. In the following review, we present background theories on
the ER(−)/PgR(+) breast cancer origin and their epidemiological and clinicopathological characteristics, in-
cluding the predictive and prognostic significance of these rare tumors.

Introduction

The St. Gallen surrogate classification for intrinsic breast cancer
subtypes defines four entities: luminal-A-like, luminal-B-like, HER2-
positive and basal-like [1]. They are assessed by the im-
munohistochemical evaluation of estrogen receptor α (ERα – later also
referred to as ER), progesterone receptor (PgR), human epidermal
growth factor receptor type 2 (HER2) and Ki-67. Triple-negative breast
cancer is closely related to the basal intrinsic phenotype and is char-
acterized by lack of expression of ER, PgR and no overexpression of
HER2. Luminal tumors are defined as ER and/or PgR positive, there-
fore, such tumors may have three distinct profiles: ER(+)/PgR(+), ER
(+)/PgR(−), ER(−)/PgR(+). Luminal A-like tumors are characterized
by a high expression of ER and/or PgR, whereas luminal B-like cases
demonstrate a lower expression of hormone receptors and a higher
proliferation rate. Prat et al. suggested the cut-off of> 20% PgR ex-
pressing cells best correlates with luminal-A phenotype. Until the 2015
edition, the ER(−)/PgR(+) phenotype had not been included in the
surrogate definitions of intrinsic subtypes of breast cancer proposed by
the St. Gallen consensus and in the 2017 guidelines the subtype allo-
cation of ER(−)/PgR(+) cancers between luminal A-like and luminal
B-like phenotype is still not clearly defined [2]. The use of the reference
method, gene-expression profiling (Prediction Analysis of Microarray
50, PAM50) showed that these tumors are mostly basal-like (50–60%)

and luminal-A (15–30%), suggesting a significant molecular hetero-
geneity within the group [3–5]. Extensive research has shown that PgR
expression is dependent on ER activity [6]. Therefore, the ER(−)/PgR
(+) profile in breast cancer is hard to explain on biological grounds and
for this reason some pathologists and oncologists put its existence into
question. On the other hand, in recent years there is growing body of
evidence that such cancers create a unique group with distinct mole-
cular and clinical features.

In 2004 Olivotto started a debate on the significance of PgR ex-
pression evaluation in breast cancer patients. He declared that PgR
testing in breast cancer management should be discontinued, due to its
negligible role in altering therapeutic decisions [7]. This article has
aroused many controversies and initiated worldwide discussion. In re-
sponse, some authors have raised an important issue: PgR status in ER
(−) tumors may provide an important predictive information and PgR
positivity may indicate which patients are more likely to respond to
adjuvant endocrine treatment [8]. Others pointed out the prognostic
value of PgR expression in breast cancer, especially if determined by
appropriate immunohistochemical methods [9].

This paper aims to present the possible origin, epidemiology and
prognostic/predictive significance of the ER(−)/PgR(+) breast cancer
phenotype.
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