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Although Estrogen receptor alpha (ESR1) is now routinely 
used in typing breast cancers in most of Eastern Nigeria, 
where it is used as a major prognostic and predictive factor 
in treatment outcome.1,2 ESR1 negative breast cancer 
remains a significant subtype contributing to (38.4%) and 
usually the predominant triple negative breast cancers.1,2 
For these patients no further treatment is given after surgery 
and neoadjuvant chemotherapy and radiotherapy. A com-
parative study done by Wright et al.3 shows that compara-
tively by 50 weeks after diagnosis and management survival 
probability of triple negative breast cancers in Nigeria; fall 
from 1 to 0.3, while in UK survival probability only falls 
from 1.0 to 0.6 (twice as good). By 100 weeks it has flat-
tened to 0.1 in Nigeria and in UK 0.353. Although the dif-
ferences can be explained in part by our late presentations, 
poorer health care systems and lack of good health insur-
ance. We note that Adding Transcription factor 53 status as 
well as the estrogen receptor beta status evaluation only for 
triple negative breast cancers will make a significant differ-
ence in survival. Estrogen receptor beta (ESB2) shares 
structural homology at DNA and ligand binding domains 
(98% and 56%, respectively) with (ESR1) the major type of 
estrogen receptor in breast cancer.4,5 ESR2 functions and 
expression patterns are different from ESR1 and is widely 
expressed in both basal and luminal epithelial cells.6–8 The 
precise role of ESR2 in breast cancer is unclear, with both 
antiproliferative and proliferative roles described.9,10  
The mechanisms for these opposing actions of ESR2 in 

breast tumorigenesis have not been fully elucidated.11 
Mukhopadhyay et al.12 provides an explanation for the dual 
nature of ESR2 function in triple-negative breast cancer 
(TNBC) related to its interactions with TP53 status 
(wildtype or mutant). In wild-type TP53-expressing cells, 
silencing of ESR2 augmented apoptosis, whereas its over 
expression resulted in increased proliferation. Opposite 
effects were observed following silencing or overexpres-
sion of ESR2 in mutant TP53 cells, suggesting the impor-
tant role of TP53 status in determining ESR2’s function. 
Mechanistically, ESR2-mutant TP53 interaction mediates 
sequestration of mutant TP53, leading to the TP73 activa-
tion and antiproliferative effects. Treatment with tamoxifen 
(4-hydroxy tamoxifen) also increases ESR2 expression and 
reactivates TP73 in mutant TP53 cells, providing an 
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explanation for its beneficiary effects. Analysis of the 
Molecular Taxonomy of Breast Cancer International 
Consortium TNBC subgroup of basal-like tumors (n = 259), 
based on ESR2 levels and TP53 mutation status, confirmed 
the impact of these interactions on survival, that is, mutant 
TP53-expressing tumors with high ESR2 levels have better 
survival.11 Mukhopadhyay et al.12 suggest that the company 
of ESR2 with mutant TP53 can prognosticate TNBC 
patients and more importantly help select a population for 
tamoxifen therapy. The beneficial effects of endocrine ther-
apy in unselected ESR1-negative breast cancer and TNBC 
cohorts have been previously described.12–14

whereas it is not standard-of care for TNBC for tamox-
ifen to be included in management. However, there have 
been isolated reports on beneficial effects of tamoxifen 
therapy in certain cohorts of ESR1-negative BC. It has 
been reported that high levels of ESR2 in ESR1-negative 
BC14 and TNBC13 patient tumors were associated with 
good clinical outcome in response to tamoxifen therapy. In 
another study, expression of ESR2 along with its coregula-
tor was found to be predictive for benefit from tamoxifen 
therapy.15

Chemotherapeutic agents for TNBC shows Pathological 
complete response rates of more than 80% have been 
observed with four cycles of single agent cisplatin. In fact, 
two of the patients achieved pathological complete 
responses with only two cycles of cisplatin BRCA 1 posi-
tive cases.16 Another important development has been 
identification of poly ADP ribose polymerase (PARP) 
inhibitors as another group of drugs with significant activ-
ity in this group of patients.17 A study has been reported 
using a combination of cisplatin and bevacizumab as neo-
adjuvant therapy. Approximately 37% patients had a com-
plete or near complete pathological response (19/45).18 
Tamoxifen should be given in a sequence if TP 53 is 
mutated and ER beta is amplified.

The ability to selectively administer endocrine therapy 
should, in principle, lead to greater response rates. It is 
unclear what the impact of ESR2-TP53 interactions have in 
ER-positive breast cancer, particularly because all patients 
are offered endocrine therapy. In view of the above we sug-
gest a further routine subtyping of all triple negative breast 
cancers in Nigeria to ascertain their TP 53 status as well as 
ESR2 receptor status. Those with mutant TP 53 and promi-
nent expression of ESR2 should still have tamoxifen which 
we believe will prolong their survival and give them a bet-
ter quality of life.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Martin Arinzechukwu Nzegwu  https://orcid.org/0000-0003- 
0239-2047

References

 1. Chukwuma UJ, Arinze NM, Thaddeus ON, et al. The histo-
logical subtypes of breast cancer seen in a tertiary hospital in 
South-East, Nigeria. Glob J Health Sci 2020; 12(6): 93–105. 

 2. Nzegwu M, Uzoigwe J, Omotowo B, et al. Predictive and 
prognostic relevance of immunohistochemical testing of 
estrogen and progesterone receptors in breast cancer in South 
East Nigeria: a review of 417 cases. Rare Tumors 2021; 13: 
20363613211006338.

 3. Wright N, Rida P, Rakha E, et al. Panoptic overview of tri-
ple-negative breast cancer in Nigeria: current challenges and 
promising global initiatives. J Glob Oncol 2018; 4: 1–20.

 4. Kuiper GG, Enmark E, Pelto-Huikko M, et al. Cloning of a 
novel receptor expressed in rat prostate and ovary. Proc Natl 
Acad Sci USA 1996; 93(12): 5925–5930.

 5. Mosselman S, Polman J and Dijkema R. ER beta: identifica-
tion and characterization of a novel human estrogen receptor. 
FEBS Lett 1996; 392: 49–53.

 6. Speirs V, Skliris GP, Burdall SE, et al. Distinct expression 
patterns of ER alpha and ER beta in normal human mam-
mary gland. J Clin Pathol 2002; 55: 371–374.

 7. Skliris GP, Leygue E, Watson PH, et al. Estrogen receptor 
alpha negative breast cancer patients: estrogen receptor beta 
as a therapeutic target. J Steroid Biochem Mol Biol 2008; 
109(1–2): 1–10.

 8. Marotti JD, Collins LC, Hu R, et al. Estrogen receptor-beta 
expression in invasive breast cancer in relation to molecu-
lar phenotype: results from the Nurses’ Health Study. Mod 
Pathol 2010; 23: 197–204.

 9. Palmieri C, Cheng GJ, Saji S, et al. Estrogen receptor beta in 
breast cancer. Endocr Relat Cancer 2002; 9: 1–13.

 10. Leygue E and Murphy LC. A bi-faceted role of estrogen 
receptor β in breast cancer. Endocr Relat Cancer 2013; 20: 
R127–R139.

 11. Badve SS and Gökmen-Polar Y. TP53 status and estrogen 
receptor-beta in triple-negative breast cancer: company mat-
ters. J Natl Cancer Inst 2019; 111(11): 1118–1119.

 12. Mukhopadhyay UK, Oturkar CC, Adams C, et al. TP53 sta-
tus as a determinant of proversus anti-tumorigenic effects of 
estrogen receptor-beta in breast cancer. J Natl Cancer Inst 
2019; 11: djz051.

 13. Gruvberger-Saal SK, Bendahl PO, Saal LH, et al. Estrogen 
receptor beta expression is associated with tamoxifen 
response in ERalpha-negative breast carcinoma. Clin Cancer 
Res 2007; 13(7): 1987–1994.

 14. Honma N, Horii R, Iwase T, et al. Clinical importance of 
estrogen receptor-beta evaluation in breast cancer patients 

https://orcid.org/0000-0003-0239-2047
https://orcid.org/0000-0003-0239-2047


Nzegwu et al. 3

treated with adjuvant tamoxifen therapy. J Clin Oncol 2008; 
26: 3727–3734.

 15. Yan Y, Li X, Blanchard A, et al. Expression of both estrogen 
receptor-beta 1 (ER-β1) and its co-regulator steroid recep-
tor RNA activator protein (SRAP) are predictive for benefit 
from tamoxifen therapy in patients with estrogen receptor-
alpha (ER-α)-negative early breast cancer (EBC). Ann Oncol 
2013; 24(8): 1986–1993.

 16. Goel AK, Nandy M and Sharma G. Cisplatin as neoadjuvant 
chemotherapy in triple negative breast cancer: exciting early 
results. Indian J Med Paediatr Oncol 2010; 31(3): 76–78.

 17. Comen EA and Robson M. Poly(adp-ribose) polymerase inhibi-
tors in triple-negative breast cancer. Cancer J 2010; 16: 48–52.

 18. Ryan PD, Tung NM, Isakoff SJ, et al. Neoadjuvant cisplatin 
and bevacizumab in triple negative breast cancer (TNBC): 
safety and efficacy. J Clin Oncol 2009; 27(15): 551–551.


