
Summary
Purpose: Triple negative (TN) breast carcinomas (estro-
gen receptor/ER, progesterone receptor/PR and HER-2/neu 
negative) constitute 15-25% of all breast carcinomas and 
have been correlated with aggressive behavior and poor 
prognosis. Our aim was to describe and characterize the 
immunophenotype of these tumors in a group of patients 
from Turkey.  

Methods: We used the immunohistochemical markers 
CK5/6, CK14, EGFR, E-cadherin, p53 and androgen re-
ceptor. Formalin-fixed, paraffin-embedded tissues from 51 
breast carcinoma patients (36 TN and 15 non TN) were 
included into this study. 

Results: The mean values of the distribution of immuno-
histochemical markers in TN vs non-TN groups were as 
follows: CK5/6 78.4 vs 5.3%, CK14 84.8 vs 8%, EGFR 87.2 
vs 8%, E-cadherin 96.9 vs 53.2%, p53 87.3 vs 7.3% and an-
drogen receptor 89.5 vs 33.3% (all p-values<0.001). CK5/6 
stained significantly different in the grade 2 and 3 cases 
(p=0.035) in the TN group.The other markers demonstrated 
no significant differences between grades.

Conclusion: TN breast carcinomas in Turkish patients ex-
press basal cytokeratins, and have high levels of p53 com-
pared to non-TN breast carcinomas.
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Introduction

Breast carcinoma is one of the most common 
cancers in females worldwide with increasing in-
cidence and TN breast carcinomas constitute 10-
17% of all breast cancer cases [1]. Early diagnosis 
and aggressive multimodal treatment protocols 
have decreased the mortality rates [2]. Treatment 
methods are determined by using prognostic 
and predictive parameters like the patient’s age, 
pathological tumor grade, menstrual status, sta-
tus of hormone receptors and human epidermal 
growth factor receptor 2 (HER2) [2]. 

Treatment of this disease results in different 
clinical results even if  the patients have the same 
laboratory and clinical profiles. There exists an 
obvious need for more data acquisition to under-
stand the biology of this disease in order to im-

prove the clinical outcome [2,3]. 
Recent studies about gene expression profil-

ing suggested 5 subtypes of breast cancer which 
display different prognostic profiles: luminal A, 
luminal B, normal breast-like, HER2-overexpress-
ing and basal-like subtype [4]. TN terminology is 
used for tumors that are uniformly negative for 
estrogen receptor (ER), progesterone receptor 
(PR) and HER2 and basal-like phenotype consti-
tutes approximately 80% of all breast carcinomas 
that bear worse prognosis [5,6]. Previous studies 
showed that TN breast cancers have aggressive 
clinical and pathological features [7,8] .  Several 
authors have reported racial and ethnic dispari-
ties in the clinical outcome and prognosis of TN 
breast carcinomas [9,10].

Carey et al.[10] reported that basal-like phe-
notype occurred more often in African-American 
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women than in other racial groups and Bauer et 
al.[9] stated that TN breast cancer is more prev-
alent in non-Hispanic black compared with other 
ethnic groups. 

There are few studies characterizing TN 
breast cancer in Asian populations and Middle 
East countries [11,12]. Kim et al. have examined 
the expression of CK5, CK14 and CK8/18, EGFR, 
c-kit, hormone receptors, p53, and HER2/neu in 
776 Korean patients diagnosed with invasive 
breast carcinoma. Histologically, most basal-like 
breast cancers were invasive ductal carcinomas 
not otherwise specified (98 cases; 86.0%), with 
high nuclear and/or histologic grades, and most 
metaplastic carcinomas (6 of 8 cases; 75%) were 
of the basal-like subtype. The authors reported 
that the HER2/neu status was the most important 
prognostic factor [11].

El-Hawary et al. defined the luminal A subtype 
as the most prevalent (41.2%), followed by TN 
subtype (28.5%), then HER2-expressing subtype 
(19.4%) and luminal B subtype (13.9%). The most 
common histological subgroup was the infiltrat-
ing ductal carcinoma (83.2%), followed by the in-
filtrating ductal carcinoma (9.1%) and medullary 
carcinoma (3.2%). The authors concluded that the 
commonest molecular subtype of invasive breast 
carcinoma among Egyptian women was the lumi-
nal A subtype which had more favorable progno-
sis [12].

Our study investigated the immunohisto-
chemical and histopathological charecteristics of 
TN and non-TN breast cancer in a group of Turk-
ish patients.

 
Methods 

This was a retrospective study that included 36 TN 
and 15 non-TN breast carcinoma patients who were di-
agnosed at the Pathology departments of Izmir Dokuz 
Eylul University and Hatay Mustafa Kemal University, 
Turkey, between 2005-2009. Excisional biopsy, inci-
sional biopsy and modified radical mastectomy mate-
rials were used in this study. 

The ethics committee on human research at our 
institution approved the protocol. Routine hematoxy-
lin-eosin staining, and  estrogen, progesterone, CerbB2, 
CK 5/6, CK 14, EGFR, E-cadherin, p53 and androgen re-
ceptor immunostains were performed on paraffin-em-
bedded tissues. 

Immunohistochemical staining was carried out 
by deparaffinization, dehydration and incubation in cit-
rate buffer. A labeled streptavidin – biotin - peroxidase 
(immunoenzymatic) antigen detection system and AEC 
chromogen were used to observe the immunohisto-
chemical reaction.  

Staining was performed with mouse monoclo-
nal antibody (Cell Marque Corp. USA) for CK5/6, with  
mouse monoclonal antibody (Novocastra-Leica Bio-
systems, Newcastle, United Kingdom) for E-cadherin, 
CK 14 and EGFR, with  mouse monoclonal antibody 
(ScyTek Laboratories, UT, USA) for p53 and with mouse 
monoclonal antibody (Biocare Medical, LLC, CA, USA) 
for androgen receptor. 

For the evaluation of  CK5/6, CK 14, EGFR, E-cad-
herin, p53 and androgen receptor we counted the posi-
tively stained cells included in at least 5 dense stained 
fields, at a magnification of ×400 by DP2-BSW pro-
gramme with Olympus  BX53 light microscope. The 
evaluation of the immunohistochemical markers was 
performed by two pathologists as follows:  ER and PR 
were categorized as negative (0%), low positive (1-10 
%) and positive (>10%). HER2 positivity was based on 
the CAP (Canadian Association of Pathologists) guide-
lines (2007); only tumors with complete strong mem-
branous staining of at least 30% of cells were consid-
ered as positive [6].

The results of all other immunohistochemical 
markers were evaluated as continuous variables based 
on the proportion of tumor cells with positive staining 
(1-100%), regardless of staining intensity according to 
Nofech-Mozes et al. study  [6]. 

Statistics 

Variables were expressed as mean ± standard devi-
ation (SD) or as percents if categorical. For comparisons 
of the findings the Mann Whitney and Kruskal Wallis 
tests were performed. Statistical evaluations were per-
formed using the SPSS 16,0 for Windows program and 
p<0.05 was considered statistically significant.

 

Results 

The majority of TN cases were invasive ductal 
carcinomas (44.4%),  followed by mixed carcino-
mas (invasive ductal and invasive lobular/secre-
tory breast carcinoma; 27.7%), medullary carcino-
mas (11.1%), invasive lobular carcinomas (8.3%) 
and  metaplastic carcinomas (8.3%). The staining 
pattern of TN cases is shown in Figure 1.

All of the cases were grouped according to 
histologic grade (Table 1). Nine (25%) were grade 
2 and 27 (75%) grade 3 in the TN group, where-
as 3 (20%) were grade 1, 8 (53.3%) grade 2 and 
4 (26.7%) grade 3 in the non-TN group. CK5/6 
stained significantly different in grade 2 and 3 
cases (p=0.033) in the TN group. The other mark-
ers demonstrated non  significant differences be-
tween grades (p>0.05).
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The mean values of the distribution of immu-
nohistochemical markers in TN vs non-TN groups 
were as follows: CK5/6 78.4 vs 5.3%, CK14 84.8 vs 
8%, EGFR 87.2 vs 8%, E-cadherin 96.9 vs 53.2%, 
p53 87.3 vs 7.3% and androgen receptor 89.5 vs 
33.3% (all p-values <0.001; Table 2, Figure 2). 

Discussion

Breast carcinomas are morphologically heter-
ogeneous tumors and it is difficult to determine 
their clinical course due to different  responses 
to treatment modalities . For this reason, tumors 
which do not benefit from conventional treat-
ment methods should be reclassified with addi-
tional markers [7]. Besides, there are ethnic and 
geographic variations in various types of breast 
carcinoma. Recent studies conducted by Carey et 
al. and Umemura et al. demonstrated strong im-
munoreactivity for p53, vimentin, EGFR and Ki67 
in TN breast carcinomas [10,13]. 

We investigated the TN breast carcinomas 
in our regions by applying CK5/6, CK14, EGFR, 
E-cadherin, p53 and androgen receptor and com-
paring them with non-TN tumors.

 TN breast cancers were defined mainly by his-
tology and grade prior to immunohistochemistry 
and expression profiling. The majority of our cas-
es were invasive ductal carcinoma (44.4%) but the 
spectrum was wide despite the small number of 
our patients. Similar to our study Nofech-Mozes 
et al. and Williams et al.  described the vast major-

ity of ductal histology (92% and 91%, respectivel-
ly) in their series [6,14]. 

There are a number of studies showing the 
relationship between of histologic grade and hor-
mone negativity in breast carcinomas [7,10,15,16]. 
Carey et al. examined hormone receptor negative 
tumors and found that 26% of cases were TN and 
that these tumors were mainly of high histologic 
grade (grade 3) [10]. Dabbs et al. reviewed mor-
phologically  and stained 16 TN breast carcino-
mas and reported that all tumors were of high 
grade according to the Nottingham score 9/9 [16]. 

Similar to them all of our TN cases were high 
grade and grade 3 cases constituted the majority 
of them (75%). TN carcinomas are highly prolif-
erative breast tumors and could be identified by 
basal cytokeratin expressions [6,7,17,18]. Rakha 
et al. examined  a series of 1944 patients and re-
ported positive immunohistochemical expression 

Figure 1. Expression of diverse markers in triple 
negative breast carcinomas: A: CK5/6 (x200), B: CK14 
(x100), C: EGFR (x100), D: p53 (x100), E: E-cadherin 
(x100), F: androgen receptor (x100).

Figure 2. Distribution of immunohistochemical stain-
ing of triple negative (TN) and non-triple negative 
(NTN) cases (all p-values < 0.001).

Table 1. Pathologic grade in triple negative and non-tri-
ple negative cases

Grade Triple negative  
N (%)

Non-triple negative  
N (%)

I 0 (0) 3 (20)

II 9 (25) 8 (53.3)

III 27 (75) 4 (26.7)

Table 2. The distribution of immunohistochemical 
staining among triple negative and non-triple negative 
cases

Immunohistostaining Triple negative 
Mean (range)

Non-triple 
negative 

Mean (range)

CK 5/6 78.4 (0-100) 5.3 (0-30)

CK 14 84.8 (0-100) 8.0 (0-40)

EGFR 87.2 (40-100) 8.0 (0-30)

E-cadherin 96.9 (75-100) 53.2 (0-98)

p53 87.3 (0-100) 7.3 (0-60)

Androgen receptor 89.5 (70-100) 33 (0-90)
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of CK5/6 and/or CK14 in 157 (55.7%) TN cases 
[7]. Similarly Toyoma et al. examined all their 
TN breast carcinomas and found 31% positive for 
EGFR, 52% positive for CK5/6 and 55% positive 
for CK14 [2]. We also determined high positive 
rates in our study with 78.4% in CK5/6 and 84.8% 
in CK14.

Nofech- Mozes et al. followed 132 TN breast 
cancer patients of whom 116 expressed CK5/6; 
this rate was more common (87.9%) compared to 
ER (6.1%) and HER2 (16.8%) positive cancers, like 
in our cases [6]. In another study Yamamato et al. 
found positive expression of CK5/6 or EGFR in 15 
(31.3%) and 16 (33.3%) respectively in their 48 
cases of TN cancer [19].  

Siziopikou et al. investigated CK5/6 and EGFR 
expressions in 271 patients (48;18% of them were 
TN). Of these cases 32 (67%) were CK5/6 positive 
and 22 (69%) EGFR positive [20]. In another study 
Collins et al. searched the frequency of EGFR and 
basal cytokeratin expressions in TN breast can-
cers with or without BRCA-1 mutations and found 
high rates of positivity, pointing out the associa-
tion of basal-like phenotype with basal cytokerat-
ins and/or EGFR expression [21].

Rakha et al. reported E-cadherin positive ex-
pression in 179 (65%) and androgen receptor in 
36 (13%) TN breast carcinomas and in 754 (72.5%) 
and in 1000 (73%) in non-TN carcinomas [7]. In 
our series, the distribution rates of these two 
markers were 96.9% and 89.5% in TN vs 53.2% 

and 33.3% in non-TN breast carcinomas (p>0.05), 
which shows the low utility of these markers for 
distinguishing basal-phenotype tumors. p53 is a 
poor prognostic marker with high expression lev-
els in TN breast carcinomas [7,15,17]. Rhee et al. 
determined high levels of p53 expression in their 
study  composed of 136 TN breast cancers com-
pared non-TN cases in Korean population [15]. We 
also determined diffuse p53 immunoreactivity 
in 87% of the TN group compared to 7.3% in the 
non-TN patient group, which could indicate  poor 
prognosis in these tumors of Asian countries.

In summary,  despite  the small number of our 
cases, TN carcinomas in Turkish patients also ex-
press basal cytokeratins, have high levels of p53 
proving their aggressive behavior and CK5/6 is 
the major immunohistochemical marker correlat-
ed with higher histologic grade. Further studies 
with larger number of cases and gene expression 
analyses from different regions would enlighten 
our questions about the nature and behavior  of 
this group of breast carcinomas. 

Acknowledgement 

We would like to thank Dr. Nazan Savas from 
the Department of Public Health for her help in 
statistical analysis. This study was financially 
supported by Mustafa Kemal University Scientific 
Research Committee (Grant No: 02M0102).

References
1. Bouchalova K, Cizkova M, Cwiertka K, Trojanec R, 

Hajduch M. Triple negative breast cancer –current 
status and prospective targeted treatment based on 
HER1(EGFR), TOP2A and C-MYC gene assessment. 
Biomed Pap Med Fac Univ Palacky Olomouc, Czech 
Republic 2009;153:13-18.

2. Toyama T, Yamashita H, Kondo N et al. Frequently in-
creased epidermal growth factor receptor (EGFR) copy 
numbers and decreased BRCA-1 mRNA expression in 
Japanese triple-negative breast cancers. BMC Cancer 
2008;8:309. 

3. Rouzier R, Perou C, Symmans WF et al. Breast cancer 
molecular subtypes respond differently to preoper-
ative chemotherepy. Clin Cancer Res 2005;11:5678-
5685.

4. Sorlie T, Perou CM, Tibshirani R et al. Repeated ob-
servation of breast tumor subtypes in independent 
gene expression data sets. Proc Natl Acad Sci USA 
2001;98:10869-10874.

5. Kandel MJ, Stadler Z, Masciari S et al. Prevalance of 

BRCA1 mutations in triple negative breast cancer. J 
Clin Oncol 2006;24 (18S):508. 

6. Nofech-Mozes S, Trudeau M, Kahn HK et al. Patterns 
of recurrence in the basal and non-basal subtypes 
of triple-negative breast cancers. Breast Cancer Res 
Treat 2009;118:131-137.

7. Rakha EA, El-Sayed ME, Green AR, Lee AH, Robert-
son JF, Ellis IO. Prognostic markers in triple-negative 
breast cancer. Cancer. 2007;109:25-32.

8. Dent R, Trudeau M, Pritchard KI et al. Triple-negative 
breast cancer:clinical features and patterns of recur-
rence. Clin Cancer Res 2007;13:4429-4434.

9. Bauer KR, Brown M, Cress RD, Parise CA, Cag-
giano V. Descriptive analysis of estrogen receptor 
(ER) –negative, progesterone receptor (PR)-negative 
and HER2-negative invasive breast cancer , the so 
called triple negative phenotype:a population based 
study from the California Cancer Registry. Cancer 
2007;109:1721-1728.

10. Carey LA, Perou CM, Livasy CA et al. Race, breast can-
cer subtypes and survival in the Carolina Breast Can-



Immunohistochemical markers in triple negative breast cancer890

JBUON 2013; 18(4): 890

cer Study. JAMA 2006;295:2492-2502.

11. Kim MJ, Ro JY, Ahn SH, Kim HH, Kim SB, Gong G. 
Clinicopathologic significance of the basal-like sub-
type of breast cancer :a comparison with hormone 
receptor and Her2-neu  overexpressing  phenotypes. 
Hum Pathol 2006;37:1217-1226.

12. El-Hawary AK, Abbas AS, Elsayed AA, Zalata KR. 
Molecular subtypes of breast carcinoma in Egyptian 
women:clinicopathological features. Pathol Res Pract 
2012 15;208:382-386. 

13. Umemura S, Takekoshi S, Suzuki Y, Saitoh Y, Toku-
da Y, Osamura RY. Estrogen receptor negative and 
human epidermal growth factor receptor 2 negative 
breast cancer tissue has the highest KI-67 label-
ling index and EGFR expression:gene amplification 
does not contribute to EGFR expression. Oncol Rep 
2005;14:337-343.

14. Williams DJ, Cohen J, To TV et al. Triple negative 
breast carcinoma in women from Vietnam and United 
States:charecterization of differential marker expres-
sion by tissue microarray. Hum Pathol 2009;40:1176-
1181.

15. Rhee J, Han SW, Oh DY et al.The clinicopathologic 
charecteristics and prognostic significance of triple 
negativity in node-negative breast cancer. BMC Can-
cer 2008;8:307. 

16. Dabbs DJ, Chivukula M, Carter G, Bhargava R. Basal 
phenotype of ductal carcinoma in situ:recognition and 
immunohistologic profile. Mod Pathol 2006;19:1506-
1511.

17. Lerma E, Peiro G, Ramon T et al. Immunohistochem-
ical heterogeneity of breast carcinomas negative 
for estrogen receptors, progesterone receptors and 
Her2/neu (basal-like breast carcinomas). Mod Pathol 
2007;20:1200-1207.

18. Livasy CA, Karaca G, Nanda R et al. Phenotypic evalu-
ation of the basal-like subtype of invasive breast car-
cinoma. Mod Pathol 2006;19:264-271.

19. Yamamoto Y, Ibusuki M, Nakano M, Kawasoe T, Hiki 
R, Iwase H. Clinical significance of basal-like sub-
type in triple negative breast cancer. Breast Cancer 
2009;16:260-267.

20. Siziopikou KP, Cobleigh M. The basal subtype of 
breast carcinomas may represent the group of breast 
tumors that could benefit from EGFR-targeted thera-
pies. The Breast 2007;16:104-107.

21. Collins LC, Martyniak A, Kandel MJ et al. Basal cyto-
keratin and epidermal growth factor receptor expres-
sion are not predictive of BRCA-1 mutation status 
in women with triple-negative breast cancers.  Am J 
Surg Pathol 2009;33:1093-1097.


