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Introduction

Breast cancer is the most common incident
site of women population all over the world. The
estimated  frequency of breast cancer rate from
25.2% of the total and higher incidence 43.3 per
100 000. Approximately 1.67 million new patients
are described cancer worldwide and 521 thousand
estimated deaths are because of breast cancer(1). The
difference between prognosis and several cultural
or ethnic groups within a society and variable
tumor expression HER2 status with hormone recep-
tors. Several factors may occur to breast cancer.

The great majority subject age at menarche,
late menapouse, breast density, first degree relative,
diet, obesity, mutation and exposure of environmen-
tal or radiation(2). Recently, Estrogen Receptors
(ER) and Progesterone Receptors (PgR) showed
81% and 65% patients of breast carcinoma, through
immunohistochemical staining respectively(3).
Approximately 26% cases of total breast carcino-
mas are positive in terms of HER2(4). ER and PgR
are partially slight prognostic variable, but either
are powerful predictive factors for replying
endocrine therapy. HER2 has been associated with
the repetition of transtuzumab/similar chemothera-
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ABSTRACT

Objective: Nowadays, Estrogen Receptor (ER), Progesteron Receptor (PgR) and HER2 Receptor are commonly used mark-
ers in breast cancer (BC). Multifactorial features, chemical or molecular variety of conditions significant differences ethnic group
or racial predilection.

Methods: A total of 117 patients suffering from primary malignant invasive BCs was evaluated. ER, PgR and HER2 condi-
tions are evaluated by the immunohistochemistry method as a routine for all cases of BC, where paraffin blocks of the cancer are
exist.

Results: Although the mean age at the time of diagnosis was 51years, ≥40 years of age comprised 96 (82.1%) of cases, 96
(82.1%) were observed invasive breast carcinoma no special type, mean diameter of tumor size 22.2 millimeters, the majority of
breast carcinomas cases (47%) have a histologic grade 2, predominantly pathologic stage; pT1c: 43 (36.8%), most positive lymph
node; pN1a: 22 (18.8%) identified. There was strong positive staining in ER, PgR and HER2 37.6%, 19.7%, and 21.4% of the
cases, respectively. Triple negativity cases was found 25.67%. The presence of tumor size was associated with lymph-vascular
invasion and lymph nodes status (P= 0.01, 0.044, P < 0.05).A significant relationship was found between positive ER staining and
lymph-node status (P = 0.013). A significant relationship was found between positive HER2 staining and lymph-vascular invasion
and tumor focality (P = 0.041, 0.044).

Conclusion: These results show highly different disease, it varies amongst racial or ethnic predilatation. No statistically
significant correlation was found between ER and PgR expression and HER2 staining. No association was found between the
HER2 expression and histologic types, histologic grade, tumor size, lymph node status.
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py drugs, or lower response endocrine therapy and
related prognostic variable for effect in lymph node
negative and positive cases(5). Prognostic and pre-
dictive factors of outcome of with or without
metastasis lymph node are the breast cancers. In
this study, our aim was comparing the invasive
breast cancers histopathologic /demographic para-
meters and hormone receptors or HER2 status.

Materials and methods

In this study, the underwent specimens of
cases with breast carcinoma which were taken
cross-sectional and paraffin-embedded were exam-
ined. The materials were stained with hematoxylin-
eosin and immunohistochemistry status for ER (Bio
SB, mouse antibody), PgR (Biocare Medical, SP2,
antibody clone is a rabbit monoclonal) (percentage
of cells with nuclear positivity) and HER2 (ScyTek
Laboratories, SP3, rabbit) (circumferential mem-
brane staining). Statistical analysis was performed
by using the SPSS software (version 21.0 for
Windows). A P value less than 0.05 was considered
statistically significant.

Results

Histopathologic Features and Related
Factors

A total of 117 newly diagnosed cases were
recorded with invasive breast cancer in the
Department of Pathology, State Hospital from
January 2011 to August 2017 in this study. The all
cases with breast carcinoma were comprised of
women. The mean age at the time of diagnosis was
51.0 (12.7) years (27 to 85 years).

Patients <40 years of age comprised 21
(17.9%) of cases, while ≥40 years of age comprised
96 (82.1%) of cases. First diagnostic methods and
procedure of specimens; 13 (11.1%) cases were
ultrasound-guided tru-cut core/needle biopsy, 37
(31.6%) cases of complete excision (less than total
mastectomy) and 67 (57.3%) cases of mastectomy
(total, with axillary contents) were diagnosis.
Between breast cancers, 96 (82.1%) were observed
invasive breast carcinoma with any special type
(NST, also known ductal carcinoma) (see Figure
1a) and metaplastic carcinoma, invasive cribriform
carcinoma, carcinoma with neuroendocrine differ-
entiation, mixed type carcinoma, mucinous carcino-
ma, apocrine carcinoma each one case (0.9%) (see
Table 1).

Tumor size (size of largest invasive carcino-
ma); mean diameter of all types of cancers 22.2
milimeters (mm) (1.15 to 72 mm). The majority of
breast carcinomas cases (47%) have a histologic
grade (Nottingham histologic score); 2 (scores of 6,
7) 55 (47%), in situ carcinoma solid or mixed type
and pathologic stage; pT1c: Tumor >10 mm but
≤20 mm in greatest dimension 43 (36.8%), positive

1944 Ali Koyuncuer

Number (%)

Age groups

<40 years 21 (17.9%)

≥40 years 96 (82.1%)

Procedure of specimens

Mastectomy with axillary diss. 67 (57.3%

Excision 37 (31.6%)

Tru-cut core/needle biopsy 13 (11.1%)

Histologic cancer types

Invasive carcinoma (NST) 96 (82.1%)

Invasive lobular carcinoma 10 (8.5%)

Invasive papillary carcinoma 3 (2.6%)

Carcinoma with medullary f. 2 (1.7%)

Others cancers types (total) 6 (5.4%)

Histologic grade (Nottingham)

Grade 1 (scores 3,4,5) 42 (35.9%)

Grade 2 (scores 6,7) 55 (47%)

Grade 3 (scores 8,9) 20 (17.1%)

Tumor focality

Single focus 106 (90.6%)

Multiple focus 11 (9.4%)

Ductal Carcinoma In Situ
(DCIS)

No DCIS is present 59 (50.4%)

DCIS is present 58 (49.6%)

Architectural Patterns

Comedo 4 (3.4%)

Solid 17 (14.5%)

Papillary 3 (2.6%)

Cribriform 6 (5.1%)

Mixed 22 (18.9%)

LCIS 6 (5.1%)

Lymph-Vascular Invasion

Not identified 98 (83.8%)

Present 19 (16.2%)

Table 1: Relation between cancer type, age groups and
rates in cases of histopathologic features.



lymph node; pN1a: Metastases in 1 to 3 axillary
lymph nodes, at least 1 metastasis greater than 2.0
mm, 22 (18.8%) identified. On mean % 62.7 (42 of
67) cases with breast tumor observed with axillary
lymph node metastasis and 37% (25 cases) were
lymph node negative. The presence of tumor size
was associated with lymph-vascular invasion and
lymph nodes status (P= .01, .044, P < .05). ER and
PgR testing; negative <1% immunoreactive cancer
cells, positive immunoreactive tumor cells present
(≥1%). Average intensity of staining; Weak, moder-
ate, strong. Sixty-seven (57.3%) cases of breast car-
cinoma were positive ER (see Table 2).

In contrast, 50 (42.7%) cases were negative.
There was strong positive staining in 37.6% of the
cases (44 cases) (see Figure 1b). No association
was found between the ER expression and histolog-
ic types, histologic grade, tumor size, lymph-vascu-
lar invasion (P = .917, .195, .194, .561, P > .05). A
significant relationship was found between positive
ER staining and lymph-node status (P = 0.013, P <
0.05). The expression of PgR in all patients was as
follows; 23 cases (19.7%) had strong staining (see
Figure 1c) and 70 patients (59.8%) had no staining
or negative (see Table 2). No association was found
between the PgR expression and histologic types,
tumor size, lymph node status, lypmh-vascular
invasion (P= .083, .703, .255, .066, P > .05).
Negative (Score 0 or 1+); no staining showed or
incomplete, faint present membrane staining in
≤10% or >10% of invasive cancer cells, equivocal
(Score 2+); incomplete weak to moderate circum-

ferential membrane staining in >10% or complete,
intense, circumferential membrane staining in
≤10% of invasive cancer cells, positive (Score 3+);
(complete, intense, circumferential membrane,
>10% of invasive cancer cells) (see Figure 1d). The
expression of HER2 in all cases was as follows; 25
cases (21.4%) had positive staining score 3+ and 54
cases (46.2%) had no staining score 0+ or 1+ (see
Table 2).

No association was found between the HER2
expression and histologic types, histologic grade,
tumor size, lymph node status, (P= .411, .090, .710,
.665, P > .05). A significant relationship was found
between positive HER2 staining and lymph-vascu-
lar invasion and tumor focality (P = .041, .044, P <
.05). A significant relationship was found between
positive ER staining and PgR staining (P = .042, P
< .05). No statistically significant correlation was
found between ER and PgR expression and HER2
staining (P = .128, .906, P > .05). In our study, we
didn’t observe any staining ER, PgR, HER2 in 29
(25.67%) cases with invasive breast carcinoma.
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Figure 1: İnvasive breast carcinoma, NST. (A) The can-
cergrow as  trabeculae, diffuse sheets, and a mixture of
these patterns in addition to less showing gland/tubule
formation, staining with hematoxylin-eosin (H&E, 20x
objective). Immunohistochemical stains (B) Estrogen
receptor, diffuse strong nuclear staining. (C) Progesteron
Receptor, positive, moderate nuclear staining. (D) HER2
protein strong complete membranous staining.

Estrogen Receptor (ER) Number (%)

Negative 50 (42.7%)

Weak 13 (11.1%)

Moderate (Intermediate) 10 (8.5%)

Strong 44 (37.6%

Total 117 (100%)

Progesteron Receptor (PgR)

Negative 70 (59.8%)

Weak 6 (5.1%)

Moderate (Intermediate) 17 (14.5%)

Strong 23 (19.7%)

N/A 1 (0.9%)

Total 117 (100%)

HER2 Status

Negative (Score 0+) 54 (46.2%)

Negative (Score 1+) 23 (19.7%)

Equivocal (Score 2+) 11 (9.4%)

Positive (Score 3+) 25 (21.4%)

N/A 4 (3.4%)

Total 117 (100%)

Table 2: Expression for ER, PgR and HER2.



Discussion

Different race/ethnic structures and socio cul-
tural economic conditions may influence receptor
status and tumor type(6). In our study, invasive
breast carcinoma of no special type (NST) (ductal,
not otherwise specified) type is prevalent in other
breast carcinoma types. Another study showed that
the immune staining 43.9% of ER and 26.6% PgR
was reactive in breast tumor cases in India.
Hormone receptors were observed in predominantly
negative (56.1% and 63.4% cases)(7). Recently
researcher have demonstrated a high rate of hor-
mone receptor negative patients (46.5%).8 We
observed no or negative staining in 50 cases with
ER (42.7%) while 70 patients with PgR (59.8%),
indicating that the majority of hormone receptor for
breast cancer patients had no reactivity. There is
also consistent result in the documented English lit-
erature. It has recently been documented that ER
status is a significant prognosis associated with
breast carcinoma. Allegre et al reported ER positiv-
ity was related with a favorable long-term clinical
course(8, 9).

Chariyalertsak et al documented the findings
of the study different population ER and PgR lower
rates in 36.1% and 45.8% respectively(10). The  same
authors  reported  low grade cancer and related ER
positive during ER negative status was found asso-
ciated to high histologic grade or poorly differentia-
tion. However, current literature recognized that,
ER status have little prognostic significance and the
ER positive disease course can be relatively indo-
lent, but have revealed no significant the long-term
prognosis(8).

In our experience, axillary lymph node posi-
tivity correlated with ER positivity. In this study,
42% cases of metastatic lymph node were observed
ER over expression. ER+ cases are  potential treat-
ed as tamoxifen or aromatase inhibitors(11). More
recently, only PR positive expression is not associ-
ated with prognosis for ER positive invasive breast
tumor(12) and PR no independent prognostic signifi-
cance(13).

In a different study, which was observed by
Keshgegian et al, was found for ER-/PgR+ and ER-
/PgR- cases no significant relationship long-term
disease-free survival and no metastatic course(14). In
similar, another study reported that the reactivity of
ER and PgR was not associated with age of the
cases,  largest tumor dimension or number of posi-
tive lymph nodes(10).

In our study, ≥40 year old women and <40
year old women are compared and >40 year old
women showed a higher PR positivity. This find-
ing subject matter investigation agree with those
descriptions in the literature(15). Nordenskjöld et al
reported at least %10 positivity of PgR related low
recurrence risk after endocrine therapy (tamox-
ifen) for cases with ER+ cancers(16). We found, the
mean size of tumors immune reactivity ER+ was
23 mm versus 21 mm for those PgR+ reactivity.
On the other hand, cancers with positivity score
3+ HER2 immune reactivity mean size of tumors
were 23.8 mm.

In our study, the results weren’t correlated
with literature study(17). Mudduwa detected HER2
expression in 19.1% (26/136) of invasive breast
cancer, in this study more frequent cases HER2 sta-
tus were negative(18). HER2 positivity in our study
was found 21.4% (score 3+) and researcher showed
results are relationship with our study. HER-2 was
expressed (immune staining scores of 2+ or 3+) in
30.8% of breast cancers (36/113)(19). Patients from
HER2 score 3+ reactivity suitable for transtuzumab
treatment and cases form score 2+ considered fluo-
rescence in situ hybridization (FISH) analysis(20).

Vasudha et al reported ER, PgR and HER2
negative stained of breast cancer 51.73%, 62.4%
and 72.72%, respectively(21). Dent et al reported 180
of 1.601 cases (11.2%) triple negative breast cancer
(TNBC)(21). Carey et al identified TNBC (basal-like
breast cancer subtype) low to high incidence ratio
different ethnical groups. In this study, African
American women and non-African American
women have been observed. High rate African
American women 39% while non-African
American and African American women and rate
low incidence of 16%, 14% respectively(22). The rate
of TNBC results were consistent with the literature.
The rates of hormone receptor and HER2 negative
in various researcher are consistent with findings in
the literature. TNBC may be detected in 10-17% of
all invasive breast carcinoma. TNBC related worst
prognosis, high recurrence rate and causes of death
in this disease has occasionally been reported(23).

In this study, we describe any TNBC relation
with the lymph node metastasis, lympho-vascular
metastasis or pathologic tumor staging. Dent el al
reported similar result, in the study count of lymph
node positive group mild higher in the TNBC cases
compared with the any positive markers group(21).
On the other hand, previously investigation have
reported no association between hormone receptor
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status and axillary lymph node metastasis in inva-
sive breast tumor(24). Although some investigators
have regarded relationship HER2 status and histo-
logic grade. The authors a recent series of female
breast cancer was found HER2 over expression
ratio of of 3.9%, 20.4%, and 38.9% in cancers of
histologic grade 1, 2, and 3(25).

In our study lymph-vascular invasion (LVI)
present cases predominantly HER2 negative or
equival (63.2%) and only 7 cases was score 3+. In
our study lymph-vascular invasion (LVI) present
and lymph node positive (LN) cases, large size
tumors was also significantly higher compared LVI
not identified and LN negative patients. We found
that LVI present and LN positive cases mean diam-
eter size of largest invasive carcinoma 31.7 mm, 28
mm while later cases mean diameter 20 mm and
18.9 mm observed. HER2 overexpression which we
have found, was not related with histological tumor
grade and TNBC wasn’t related with lymph node
metastasis, lympho-vascular metastasis or patholog-
ic tumor staging. 
In brief,In our study, reactivity of ER and PgR was
not associated with age of the cases, largest tumor
dimension or number of positive lymph nodes.
These results show highly different disease, it
varies amongst racial or ethnic predilatation.

References

1) Stewart BW, Wild CP.World Cancer Report 2014.
Published by the International Agency for Research on
Cancer Lyon; 2014; 1-30.

2) Kumar V, Abbas AK, Aster JC.  Robbins And Cotran
Pathologic Basis Of Disease, Ninth Edition
Philadelphia, PA Elsevier Saunders; 2015; 1043-1072.

3) Zafrani B1, Aubriot MH, Mouret E, De Crémoux P, De
Rycke Y, et al. High sensitivity and specificity of
immunohistochemistry for the detection of hormone
receptors in breast carcinoma: comparison with bio-
chemical determination in a prospective study of 793
cases. Histopathology 2000; 37: 536-45. 

4) Stefano R, Agostara B, Calabrò M, Campisi I,
Ravazzolo B, et al. Expression levels and clinical-
pathological correlations of HER2/neu in primary and
metastatic human breast cancer. Ann N Y Acad Sci
2004; 1028: 463-72. 

5) Hoda SA, Brogi E, Koerner FC, Paul P.  Rosen PP.
Breast. Lippincott Williams  &Wilkins, a Wolters
Kluwer Philadelphia, PA 19103 USA; 2014. 435-491.

6) Tewari M, Pradhan S, Singh U, Shukla HS. Estrogen
and progesterone receptor status in breast cancer: effect
of oral contraceptive pills and hormone replacement
therapy. Breast 2007; 16: 540-5. 

7) Redkar AA, Kabre SS, Mittra I. Estrogen & proges-
terone receptors measurement in breast cancer with

enzyme-immunoassay & correlation with other prog-
nostic factors. Indian J Med Res 1992; 96:1-8. 

8) Osborne CK. Steroid hormone receptors in breast can-
cer management. Breast Cancer Res Treat 1998; 51:
227-38. 

9) Allegra JC, Lippman ME, Simon R, Thompson EB,
Barlock A, et al. Association between steroid hormone
receptor status and disease-free interval in breast can-
cer. Cancer Treat Rep 1979; 63: 1271-7. 

10) Chariyalertsak S, Chariyalertsak S, Ruangvejvorachi P.
Immunohistochemical detection of estrogen and prog-
esterone receptors in primary breast cancer. Asian Pac J
Allergy Immunol 1998; 16: 161-6. 

11) Onitilo AA, Engel JM, Greenlee RT, Mukesh BN.
Breast cancer subtypes based on ER/PR and Her2
expression: comparison of clinicopathologic features
and survival. Clin Med Res 2009; 7: 4-13. 

12) Fan Y, Ding X, Xu B, Ma F, Yuan P, et al. Prognostic
Significance of Single Progesterone Receptor
Positivity: A Comparison Study of Estrogen Receptor
Negative/Progesterone Receptor Positive/Her2
Negative Primary Breast Cancer With Triple Negative
Breast Cancer. Medicine (Baltimore) 2015; 94: e2066 

13) Hefti MM, Hu R, Knoblauch NW, Collins LC, Haibe-
Kains B, et al. Estrogen receptor negative/progesterone
receptor positive breast cancer is not a reproducible
subtype. Breast Cancer Res 2013; 15: R68.

14) Keshgegian AA, Cnaan A. Estrogen receptor-negative,
progesterone receptor-positive breast carcinoma: poor
clinical outcome. Arch Pathol Lab Med 1996; 120:
970-3. 

15) Desai SB, Moonim MT, Gill AK, Punia RS, Naresh
KN, et al. Hormone receptor status of breast cancer in
India: a study of 798 tumours. Breast 2000; 9: 267-70. 

16) Nordenskjöld A, Fohlin H, Fornander T, Löfdahl B,
Skoog L, et al. Progesterone receptor positivity is a pre-
dictor of long-term benefit from adjuvant tamoxifen
treatment of estrogen receptor positive breast cancer.
Breast Cancer Res Treat 2016; 160: 313-322. 

17) Almasri NM, Al Hamad M. Immunohistochemical
evaluation of human epidermal growth factor receptor
2 and estrogen and progesterone receptors in breast car-
cinoma in Jordan. Breast Cancer Res 2005; 7: R598-
604. 

18) Mudduwa LK. Quick score of hormone receptor status
of breast carcinoma: correlation with the other clinico-
pathological prognostic parameters. Indian J Pathol
Microbiol 2009; 52: 159-63. 

19) Vasudha B, Bharti J,  Prashant P. Correlation Of
Hormonal Receptor And Her- 2/Neu Expression In
Breast Cancer: A Study At Tertiary Care Hospital In
South Gujarat. National Journal Of Medical Research
2012; 2: 295-298

20) Oscar Nappi, Giovanna Carrillo. Prognostic and predic-
tive factors of breast carcinoma: Beyond hormonal
receptors and HER2 Ejcsupplement. S6; 2008: 1-3

21) Dent R, Trudeau M, Pritchard KI, Hanna WM, Kahn
HK,et al. Triple-negative breast cancer: clinical fea-
tures and patterns of recurrence.Clin Cancer Res 2007;
13: 4429-34. 

22) Carey LA, Perou CM, Livasy CA, Dressler LG, Cowan
D, et al. Breast cancer subtypes, and survival in the
Carolina Breast Cancer Study. JAMA 2006; 295: 2492-
502. 

Correlation of HER2 status with hormone receptors estrogen, progesterone receptors and histopathologic features...     1947



23) Podo F1, Buydens LM, Degani H, Hilhorst R, Klipp
E,et al. Triple-negative breast cancer: present chal-
lenges and new perspectives. Femme Consortium. Mol
Oncol  2010; 4: 209-29. 

24) Stewart JF, Rubens RD, Millis RR, King RJ, Hayward
JL. Steroid receptors and prognosis in operable (stage I
and II) breast cancer. Eur J Cancer Clin Oncol 1983;
19: 1381-7. 

25) Lal P, MD, Tan LK, Chen B. Correlation of HER-2
Status With Estrogen and Progesterone Receptors and
Histologic Features in 3,655 Invasive Breast
Carcinomas. Am J Clin Pathol 2005; 123: 541-546. 

_________
Corresponding author
Dr. ALI KOYUNCUER
Department of Pathology, Hatay State Hospital, Hatay, Turkey
E-mail:alikoyuncuer@hotmail.com
(Turkey)

1948 Ali Koyuncuer


