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Abstract: Breast cancer is a heterogeneous disease with distinct biological subtypes that have a diverse natural 

history and presents with a varied spectrum of clinical, pathological and molecular features that have different 

prognostic and therapeutic implications. Amongst Zambian women, breast cancer is the second most frequent 

cancer and yet the prevalence of basal-like breast cancer, the subtype known to be associated with poor prognosis 

and resistant to chemotherapy is not known. It has been shown that a combined determination of CK5/6, CK14 

and CK17 in breast cancer tissue samples by Immunonohistochemistry assists greatly in determining tumour 

growth behaviour, metastatases and outcome of the cancer. The objective of this study was to determine the 

frequency of expression of basal cytokeratins 5/6, 14 and 17 in breast cancer samples at the University Teaching 

Hospital (UTH) in Lusaka, Zambia. 

Methodology: Randomly selected cases for the period January 2012 – December 2013 were identified and samples 

retrieved from the archives (n = 50). Sections were cut at 4 µm and stained with Haematoxylin and Eosin to 

determine the histological types and were evaluated for expression of CK5/6, CK14 and CK17 using 

immunohistochemical staining with Vectastain Elite Kit. Expression was also correlated with age, histological 

grade and tumour size. Data was analysed using SPSS software version 17. 

Results: The majority of samples examined were from patients below the age of 50 years (n=28, 56%) and 46% 

(n=22) were those from patients aged 50 years or older. The most frequent histological type of breast cancer was 

invasive ductal carcinoma (n=45, 90%). Of the 50 samples 22 (44%) expressed CK5/6, 11(22%) CK14, and 6 

(12%) CK17. Combined basal cytokeratin expression was 32 (64%). There was significant statistical association 

between expression of CK5/6 and CK14 with larger tumour size equal or greater than 2.0 cm (p=0.05 and p=0.003 

respectively).  

Conclusion: The most prevalent histological type was invasive ductal carcinoma (90%) and CK5/6 was the most 

frequently expressed basal marker (44%). Expression of CK14 was strongly associated with larger tumours when 

the three markers were combined with high histological grade. 

Keywords: Breast Cancer, Basal-like breast cancer, Immunohistochemistry, CK5/6, CK14, CK17. 

1.   INTRODUCTION 

Management of breast cancer relies on the availability of robust clinical and pathological prognostic and predictive factors 

to guide decision making and selection of treatment options. At present, clinical management of breast cancer largely 

depends on three molecular markers namely oestrogen receptor (ER), progesterone receptor (PR), and human epidermal 

growth factor receptor-2 (HER2) that are used as predictive and prognostic markers to select specific adjuvant therapies 

[1]. 



International Journal of Healthcare Sciences    ISSN 2348-5728 (Online) 
Vol. 3, Issue 1, pp: (151-164), Month: April 2015 - September 2015, Available at: www.researchpublish.com 

 

   Page | 152  
Research Publish Journals 

Epidemiology of Breast Cancer: 

Basal-like tumours of the breast have been defined by their expression of CK5/6 and/or EGFR and this molecular 

signature is associated with cancers that are aggressive, resist chemotherapy, are associated with poor clinical outcomes, 

and contribute disproportionately to breast cancer-related mortality [2]. 

Globally breast cancer is the third most frequent cancer in the world, affecting more than one million patients annually 

and remains the most lethal malignancy and cause of death in women [3], [4]. Of the approximately 1.4 million women 

diagnosed with breast cancer in the world in 2008, there were 460,000 corresponding deaths. In Africa, approximately 

68,000 women were diagnosed with the disease with a corresponding 37,000 deaths [5]. The exact incidence figures in 

Africa are however lacking mostly due to absence in cancer registration in most countries. According to recent 

GLOBOCAN data [6], it was estimated that in 2012, 94,000 women developed breast cancer and 48,000 died from it in 

sub-Saharan Africa. The precise mortality rate in Zambia is not well known, however according to Zyambo and 

collaborators [7], who used the cancer registry for notified cancer cases from 1990 to 2009 found that breast cancer was 

the second most frequent cancer in women after cervical cancer. 

It has been indicated that African Americans experience higher rates of mortality and survive less long once diagnosed at 

each diagnostic stage as compared to White women in the United States of America [8]. The differences are believed to 

be multifactorial, and may in part be due to inequalities in access to, and receipt of, adequate health care and/or due to 

group differences in comorbidity [8]. However, evidence also exists, that links aggressive tumour characteristics that are 

more common among African American women than Whites and more specifically, basal-like tumour subtypes have been 

reported to be more prevalent among premenopausal African American women [9], [10]. Basal like tumours are more 

likely to contain mutations of the tumour suppressor gene p53, which could be the contributing factor to poorer survival 

among African American women. 

Classification of breast cancer: 

Since breast cancer is a heterogeneous disease with diverse morphological features, variable clinical outcome and 

response to different therapeutic options, it is necessary to devise a clinically meaningful classification of the disease, 

which has to be scientifically sound, clinically useful and widely reproducible. 

Histopathological classification: 

Classical pathology has segregated breast tumours into various categories, based on their overall morphology and 

structural organization. The most common invasive tumour type observed and reported is invasive ductal carcinoma, not 

otherwise specified (IDC NOS; constituting about 75% of cases), while invasive lobular carcinoma (ILC) represents the 

next most frequent histologic type of breast tumour (about 10% of cases) [11]. The combined two categories make up the 

vast majority (about 90%) of breast cancers, while the remainder are categorized as medullary, neuroendocrine, tubular, 

apocrine, metaplastic, mucinous (A and B), inflammatory, comedo, adenoid cystic, and micropapillary types [11], [12]. 

Molecular classification: 

It is envisaged that the existing histological classification systems for breast cancer are far from being accurate in 

predicting the prognosis or selecting the appropriate treatment of a given patient [13]. It has been shown that the 

variations in clinical behaviour are due to molecular differences between histologically similar tumours. Consequently, 

molecular classification can be more powerful than histopathology as a predictive factor for the different treatments. This 

is advantageous in that it can result in less frequent use of chemotherapy with considerable benefits in reducing toxicity 

and costs [14]. DNA microarray technology, Immunohistochemistry (IHC), Fluorescent in situ hybridization (FISH), and 

quantitative reverse transcription polymerase chain reaction (RT-PCR) are ideally suitable techniques to reveal molecular 

differences among the same or different groups of histopathological specimens. By using a hierarchical clustering analysis 

of gene expression profiling, Perou and colleagues were able to identify molecularly defined classes of breast cancer 

(luminal, HER2 -enriched, basal-like and normal-like) which have distinctive biological and clinical features [15], [16], 

[17]. The results of the studies performed by Perou et al. and Sorlie et al. concluded that the HER2 overexpressing 

tumours and the basal-type tumours were the two subgroups associated with the shortest disease free survival and overall 

survival, emphasizing that the basal-like tumours may represent a distinct clinical entity. Furthermore in a study by 

Rouzier et al. [18], it was demonstrated that pathologic complete response to preoperative chemotherapy differed 

significantly between the molecular classes where the basal-like and the HER-2+ subgroups were associated with the 

highest rate of pathologic complete response. 
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Treatment of breast cancer: 

Treatment modalities for breast cancer include targeted chemotherapy, endocrine therapy, radiotherapy and surgery, 

inhibitors of certain proteins and more recently immune therapy (monoclonal antibodies) and miRNA therapy. Studies 

have shown that improved survival for breast cancer patients is attained when individual cases are discussed by 

specialised multidisciplinary teams (involving surgeons, radiologists, pathologists, radiation oncologists, medical 

oncologists and specialist nurses) to ensure the best line of treatment [19], or using prognostic markers. 

For efficient treatment of breast cancer various targeted genetic and molecular agents have been developed and include 

mutations of breast cancer susceptibility genes type 1, 2 (BRCA1/BRCA2) [20] and abnormal activation of human 

epidermal growth factor receptors (EGFR) [21]. The development of targeting molecular agents happens to be among 

major goals of current research for efficient treatment of advanced breast cancer. 

Basalness in Breast Cancer: 

Classification of breast cancer subtypes is achieved by standard microarray-based transcriptional profiling, requiring fresh 

frozen tissue, but this is currently not feasible for routine practice. A more practical approach is the use of 

immunohistochemistry (IHC) to identify protein expression surrogates. There is great controversy and confusion about 

what basal means in the context of breast pathology. In reality this term has been used to refer to myoepithelial cells, 

which are basally located that express high molecular weight basal cytokeratins. Basal-like breast carcinomas were so 

named because the neoplastic cells composing this tumour type express genes usually found in normal 

basal/myoepithelial cells of the breast and they account for up to 15% of all breast cancers [22]. The prevalence of BLBC 

ranges from 8% to 37% [23], depending on the patient population studied. The term basal-like is often used when 

referring to cDNA microarray based classification. The luminal cells and myoepithelial cells (basal cells) can be 

distinguished by their location, by their immunophenotype, and also by their gene expression profile [24], [25]. However, 

direct comparisons between the proposed immunohistochemical markers and the microarray-defined molecular subtypes 

are scarce [26], [27]. Immunohistochemical marker panels that have been proposed to define basal-like breast cancers 

include: (1) lack of ER, PR, and HER2 expression („triple-negative‟immunophenotype); (2) expression of one or more 

high-molecular-weight/basal cytokeratins(CK5/6, CK14, and CK17); (3) lack of expression of ER and HER2 in 

conjunction with expression of CK5/6 and/or EGFR [27]; and (4) lack of expression of ER, PR, and HER2 in conjunction 

with expression of CK5/6 and/or EGFR [28].  

Immunohistochemical staining for CK5/6 and/or EGFR is one of the best approaches as it offers 76% sensitivity and 

100% specificity for BLBC as identified by gene expression profile which is used to classify BLBC [27]. Based on the 

frequent expression of basal CKs in basal-like cancer most authors have included in their IHC definitions of basal-like 

immunopositivity, CK14 and/ or CK17 in addition to CK5/6 to define basal-like breast cancer [29], [30], [31]. The 

distinction between BLBC and TNBC is important because triple-negative tumours that express basal markers have 

distinct molecular lesions, such as p53 stabilisation and higher mitotic indices and as such are associated with worse 

survival than triple-negative tumours that lack basal-like markers [23], [28]. 

The significant observation is that despite the different definitions for basal-like breast cancers, it has been shown that 

these tumours have characteristic clinical presentations [9], histological features [26], [32], response to chemotherapy 

[31], [33], [34], [35], [36], [37], [38], sites of distant relapse, and outcome [16], [39], [40], [41], [42]. 

The aim of this study was to determine the frequency of breast cancers that express CK5/6, CK14 and CK17, in 

histological samples diagnosed with breast cancer at the University Teaching Hospital. 

2.   METHODOLOGY 

The study design and research site: 

This was a laboratory-based retrospective descriptive study and was conducted at the Histopathology Laboratory of the 

University Teaching Hospital, the main referral hospital located in Lusaka, the capital city of Zambia. 

The sample size and sampling Framework: 

Archival histological samples from breast cancer patients for the period January 2012 to December 2013 were retrieved 

and selected by random sampling. Fifty (50) randomly sampled formalin fixed-paraffin embedded (FFPE) tissue blocks 

from cases diagnosed with invasive breast carcinoma were collected from the archives.  
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Specimen sections: 

All sections were cut at 4 µm thickness and floated in a water bath at 40°C and mounted on electrostatic slides. They were 

all dried in a hot air oven at 60°C for 30 minutes. 

Haematoxylin and Eosin (H&E) staining: 

The staining was carried out on the Leica Automatic stainer XL which is used for routine samples in the histopathology 

laboratory. Slides were mounted; in Distrene Plasticiser Xylene (DPX) and allowed to settle for 1 hour before 

microscopic examination 

Immumohistochemical Staining Protocol: 

Tissue sections were deparaffinised in two changes of xylene (5 minutes in each) and rehydrated through a series of 

graded alcohols and finally rinsed in tap water for five minutes. The sections were then incubated in 1% hydrogen 

peroxide in methanol for 20 minutes to quench endogenous peroxidise activity. The sections were washed in three 

changes of distilled water followed by antigen retrieval in citrate buffer for 20 minutes in the water bath. Slides were then 

cooled down at room temperature whilst in antigen retrieval buffer for 30 minutes. This was followed by a phosphate 

buffered saline (PBS) rinse for 5 minutes and the sections were then ringed with a Dako pen. The sections were then 

incubated for 30 minutes in diluted normal blocking serum (150μl stock to 10 ml buffer) which was supplied in the ABC 

Kit. Excess serum was then flicked off from the slides and then the sections were incubated for 30 minutes with the 

primary antibody (Anti-cytokeratin CK5/6, 14 or 17) diluted in PBS. Cytokeratin 5/6 and CK 14 were optimised for a 

dilution of 1 in 100. CK 17 was procured in a pre-diluted form and was only diluted 1 in 5. After incubation in primary 

antibody the sections were washed in PBS for 5 minutes and thereafter the sections were incubated for 30 minutes with 

biotinylated secondary antibody solution (150μl normal blocking serum, 10 ml PBS, 50μl biotinylated antibody stock). 

Sections were once more washed in PBS and then incubated for 30 minutes with Vectastain® Elite ABC Reagent (100μl 

avidin DH, 5 ml PBS, 100μl biotinylated horseradish peroxidise, mix). 

Slides were thereafter washed in PBS and sections treated with peroxidise substrate solution (DAB) until the desired stain 

intensity in the control sections were developed. Sections were then rinsed in tap water and counterstained with 

haematoxylin for 20 seconds. After washing the sections in running tap water for five minutes, they were then dehydrated 

in ascending grades of alcohols, cleared in xylene and mounted in DPX and examined. 

Microscopic examination of slides: 

Classification and confirmation of histological types of the breast carcinomas was done by an independent 

Histopathologist. Reading of slides for immunohistochemistry was carried out by two independent readers, one being a 

histopathologist. 

Statistical Analysis: 

The data was entered into Microsoft excel and then exported to SPSS version 17 for coding and descriptive analysis. 

Clinicopathological parameters including age, tumour size, and histological grade were evaluated. Descriptive statistics 

were presented in tables and graphs while association between the expressions of CK5/6, CK14 and CK17 with age, 

tumour grade, tumour size and histological types was analysed using the Chi squared statistic. Prevalence estimates were 

presented with 95% confidence interval while statistical estimates were considered statistically significant when the p-

value was ≤0.05. 

Ethical Approval: 

This study was a retrospective descriptive laboratory based study, with no direct contact with patients. It was submitted to 

the University of Zambia Biomedical Research Ethics Committee (UNZABREC) (IRB00001131 of IORG0000774) 

before data collection for approval which was granted. Written permission for use of laboratory samples and reports was 

given by the Senior Medical Superintendent of the University Teaching Hospital. 

3.   RESULTS 

Histological types: 

The histological types of breast cancer (N=50) as determined from the haematoxylin and eosin stained sections is shown 

in table 1. Table 1 shows that the most frequent invasive breast cancer type by histological classification is invasive ductal 

carcinoma (n=45, 90%, C.I. 78.6-95.7) in indigenous Zambians as presented at UTH.  

 



International Journal of Healthcare Sciences    ISSN 2348-5728 (Online) 
Vol. 3, Issue 1, pp: (151-164), Month: April 2015 - September 2015, Available at: www.researchpublish.com 

 

   Page | 155  
Research Publish Journals 

Table.1 Frequencies of tumour types by histology 

Tumour type N Frequency (%) 95% C.I. 

Invasive ductal carcinoma 

50 

45 (90) 78.6 – 95.7 

Invasive lobular carcinoma 04 (8) 3.2 – 18.8 

Invasive papillary carcinoma 01 (2) 0.4 – 10.5 

Abbreviations: n, sample size, C.I., Confidence Interval 

CK 5/6, CK 14 and CK 17 immunostaining:  

CK5/6 and CK14 showed more or less membranous staining while CK17 revealed cytoplasmic staining in basal 

epithelium and carcinoma cells (Figure 1). The surrounding tissue such as stroma cells exhibited little or no staining.  

 

Fig. 1. Immunostaining of CK5/6, CK14 and CK17 in carcinomas. A) Positive immunostaining of CK5/6 in an 

infiltrating ductal carcinoma of breast, x 400 magnification. B) Positive immunostaining of CK14 in another 

infiltrating ductal carcinoma with positive staining in normal ductal epithelium, x 200 magnification. C) Positive 

immunostaining of CK17 in yet another ductal infiltrating breast carcinoma, x 400 magnification. Arrow 

indicating staining of normal basal epithelium. 

Table.2 Frequency of expression of individual basal cytokeratins by all the tumour types 

Tumour 

Type 
No. 

CK 5/6 CK 14 CK 17 

Pos Neg Pos Neg Pos Neg 

IDC 45 22 (48.9) 23 (51.1) 8 (17.8) 37 (82.2 6 (13.3) 39 (86.7) 

ILC 04 0 (0) 4 (100) 3 (75) 1 (25) 0 (0) 4 (100) 

IPC 01 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 

Abbreviations: IDC, invasive ductal carcinoma, ILC, invasive lobular carcinoma, IPC, invasive papillary carcinoma 

Table 2 shows that CK5/6 was the most highly expressed CK (n=22, 48.9%) among the IDCs and was only positive in 

these tumours. The non-expression of CK5/6 amongst the ILC and IPC could be due to the small sample size representing 

these tumours. The table also reveals that ILCs only expressed CK14 (n=3, 75%). Interestingly only CK14 was expressed 

by all the tumour types. 

A B C 
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Fig.2 Number of breast cancer samples in relation to age category. 2a – frequency for each age category,                 

2b – number of samples for each age group 

The samples used in the study were from patients with an age range of twenty five (25) years to eight (80) years with a 

mean age of forty nine (49) years. Figure 2a and 2b shows that the majority of the samples with invasive breast cancer 

were from patients aged between thirty one (31) years and sixty (60) years (n=39, 78%) with the 41-50 age category at the 

peak (n=15, 30%).  

Table.3 Frequencies of each basal cytokeratin within age categories 

Age 

Category 

Frequency 

% 

CK5/6 CK14 CK17 

Neg Pos Neg Pos Neg Pos 

20 -30 3 (6) 1 (3.6) 2 (9.1) 2 (5.1) 1 (9.1) 3 (6.8) 0 (0.0) 

31 – 40 11 (22) 7 (25) 4 (18.2) 10 (25.6) 1 (9.1) 8 (18.2) 3 (50.0) 

41 – 50 15 (30) 8 (28.6) 7 (31.8) 11 (28.2) 4 (36.4) 15 (34.1) 0 (0.0) 

51 – 60 13 (26) 7 (25) 6 (27.3) 9 (23.1) 4 (36.4) 11 (25.0) 2 (33.3) 

61 – 70 4 (8) 3 (10.7) 1 (4.5) 4 (10.3) 0 (0.0) 3 (6.8) 1 (16.7) 

71 -80 4 (8) 2 (7.1) 2 (9.1) 3 (7.7) 1 (9.1) 4 (9.1) 0 (0.0) 

Total 50 (100) 28 (100) 22 (100) 39 (100) 11 (100) 44(100) 6 (100) 

Abbreviations: Neg = negative, Pos, positive 

Table 3 indicates that of the twenty two (22) positive samples, a high proportion expressed CK5/6 especially in samples 

from patients in the age range of 31 – 60 years (n=17, 77.3%) with highest expression in the 41-50 years category (n=7, 

31.8%). CK14 was highly expressed in the 41 – 50 (n=4, 36.4) and the 51 – 60 (n=4, 36.4) from the eleven (11) positive 

samples. CK17 was only positive in six (6) samples with highest expression in the 31 – 40 age category (n=3, 50%). This 

may suggest that basal cytokeratin expression is more common in breast cancer patients aged 31-60 years. 

 

Fig.3 Frequency of basal cytokeratin expression by age group 
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Figure 3 summarises the frequency of CK expression for each age group and shows that the frequency of CK5/6 was 

highest in the 41–50 years age group (14%) of the 50 samples, whereas for CK14 it was in the 41–50 (8%) and 51–60 

(8%) age groups, whilst CK17 showed highest expression in the 31–40 age category (6%).  Figure 3 showed that CK5/6 

was the most highly expressed basal marker across all age groups. This suggests that it was the best single representative 

marker for establishing the basalness of breast tumours.  

Table.4 Association between individual basal cytokeratins and age categories 

Age (years) 
CK5/6 (%) P 

value 

CK14 (%) P 

value 

CK17 (%) P 

value Neg Pos Neg Pos Neg Pos 

20 – 30 1 (33.3) 2 (66.7) 

0.90 

2 (66.7) 1 (33.3) 

 0.67 

3 (100) 0 (0.0) 

0.29 

31 – 40 7 (63.6) 4 (36.4) 10(90.9) 1 (9.1) 8(72.7) 3(27.3) 

41 – 50 8 (53.3) 7 (46.7) 11(73.3) 4 (26.7) 15(100) 0 (0.0) 

51 – 60 7 (53.8) 6 (46.2) 9 (69.2) 4 (30.8) 11(84.6) 2(15.4) 

61 – 70 3 (75.0) 1 (25.0) 4 (100) 0 (0.0) 3 (75.0) 1(25.0) 

71 – 80 2 (50.0) 2( 50.0) 3 (75.0) 1 (25.0) 4 (100) 0 (0.0) 

Total 28(56.0) 22(44.0) 39(78.0) 11(22.0) 44(88.0) 6(12.0) 

Table 4 shows that there was no significant statistical difference between the expression of any of the three (3) basal CKs 

and the age groups (CK5/6, p=0.9, CK14, p=0.67, CK17, p=0.29) across the stratified age groups. 

Table 5 shows that the frequency of combined basal CK+ status was 64% (n=32) with a peak in the 41 – 50 age category 

(n=10) and also indicates expected proportions in this population within 95% confidence intervals. The probability that 

patient will have a basal-like breast cancer in this series of breast cancer samples is high between the 31 and 60 years. 

Table.5 Combined frequencies for CK+ status and CK- status within age category 

Age Category 
CK5/6+, CK14+, or 

CK17+ (Basal) 95% C.I. 
CK5/;86-, CK14-, or 

CK17- (Non-basal)  95% C.I. 

20 -30 2 (66.7) 1.1 – 13.5 1 (33.3) 0.4 – 10.5 

31 – 40 7 (63.6) 7.0 – 26.2 4 (36.4) 3.2 – 18.8 

41 – 50 10 (66.7) 11.2 – 33.0 5 (33.3) 4.4 – 21.4 

51 – 60 9 (69.2) 9.8 – 30.8 4 (30.8) 3.2 – 18.8 

61 – 70 2 (50) 1.1 – 13.5 2 (50) 1.1 – 13.5 

71 – 80 2 (50) 1.1 – 13.5 2 (50) 1.1 – 13.5 

Total 32 (64) 50.1 – 75.9 18 (36) 24.1 – 49.9 

Table 6 indicates that the number of samples from patients below 50 years (the young) were more (n=28, 56%) compared 

to those equal to or greater than 50 years (the old) (n=22, 44%). There was no significant statistical association between 

these age categories and expression of CK5/6 (χ
2
=0.34, p=0.85), or CK14 (χ

2
=0.12, p=0.91), or CK17 (χ

2
=0.10, p=0.75). 

Basal cytokeratin expression was not related to the age of the patient. 

Table.6 Correlation between age and basal cytokeratin expression 

Age (years) 
CK5/6 (%) P 

value 

CK14 (%) P 

value 

CK17 (%) 
P value 

Neg Pos Neg Pos Neg Pos 

< 50 16(57.1) 12(42.9) 

0.85 

22(78.6) 6 (21.4) 

0.91 

25(89.3) 3(10.7) 

0.75 ≥ 50 12(54.5) 10(45.5) 17(77.3) 5 (22.7) 19(86.4) 3(13.6) 

Total 28(56.0) 22(44.0) 39(78.0) 11(22.0) 44(88.0) 6(12.0) 
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Table.7 Correlation between histological grade and basal cytokeratin expression 

Histological 

grade 

CK5/6 (%) P 

value 

CK14 (%) P 

value 

CK17 (%) 
P value 

Neg Pos Neg Pos Neg Pos 

I / II 15(65.2) 8 (34.8) 

0.23 

19(82.6) 4 (17.4) 

0.47 

21(91.3) 2 (8.7) 

0.51 III 13(48.1) 14(51.9) 20(74.1) 7 (25.9) 23(85.2) 4(14.8) 

Total 28(56.0) 22(44.0) 39(78.0) 11(22.0) 44(88.0) 6(12.0) 

Table 7 shows that there were more samples expressing basal cytokeratins in higher grade tumours than in ones with 

lower grades for all the three basal markers. However, there was no statistical significant association between tumour 

grade and the expression of any of the three basal cytokeratins (CK5/6, χ
2
=1.47, p=0.23; CK14, χ

2
=0.53, p=0.47; CK17, 

χ
2
=0.44, p=0.51) when considered as single entities.   

Table.8 Correlation between tumour size and basal cytokeratin expression 

Tumour size 
CK5/6 (%) P 

value 

CK14 (%) P 

value 

CK17 (%) P 

value Neg Pos Neg Pos Neg Pos 

< 2 cm 14(73.7) 5 (26.3) 

0.05 

19(100) 0 (0.0) 

0.003 

17(89.5) 2(10.5) 

0.802 ≥ 2 cm 14(45.2) 17(54.8) 20(64.5) 11(35.5) 27(87.1) 4(12.9) 

Total 28(56.0) 22(44.0) 39(78.0) 11(22.0) 44(88.0) 6(12.0) 

Table 8 reveals that expression of CK14 was only associated with larger tumours (≥ 2 cm) and likewise most of the 

samples expressing CK5/6 were associated with larger tumour size (17 against 5). There was a strong statistical 

significant association between CK14 expression and larger tumour size (χ
2
=8.64, p=0.003) and a weak one for CK5/6 

expression (χ
2
=3.89, p=0.05). This may suggest that basal CK5/6 and 14 expression is associated with rapidly growing 

tumours. 

Table 9 shows that positive basal status was strongly associated with higher histological grade (χ
2
=4.39, p-0.03) and 

larger tumour size (χ
2
=9.81, p=0.002). There was no statistical significant association between positive basal status and 

age (χ
2
=0.002, p=0.96). This may indicate that basal cytokeratin expression is associated with aggressive and highly 

proliferative breast tumours respectively. 

Table.9 Association between combined expression of CK+ and CK- tumours with clinical parameters 

Parameter 
CK5/6+, CK14+, or CK17+ CK5/6-, CK14-, or CK17- 

Total (%) P value 
Basal Non-basal 

Age 

< 50 18 (64.3) 10 (35.7) 28 (100) 

0.962 ≥ 50 14 63.6) 8 (36.4) 22 (100) 

Total 32 (64.0) 18 (36.0) 50 (100) 

 

Grade 

I or II 11 (47.8) 12 (52.2%) 23 (100) 

0.03 III 21 (77.8) 6 (22.2) 27 (100) 

Total 32 (64.0) 18 (36.0) 50 (100) 

 

Size 

< 2 cm 7 (36.8) 12 (63.2) 19 (100) 

0.002 ≥ 2 cm 25 (80.6) 6 (19.4) 31 (100) 

Total 32 (64.0) 18 (36.0) 50 (100) 
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4.   DISCUSSION 

Breast cancer represents tumours that are morphologically, molecularly and prognostically heterogeneous. To provide a 

deeper understanding of the complexity of breast cancer, Perou et al [15] used gene expression profiling to classify these 

tumours into intrinsic molecular subtypes: Luminal-like, HER2 enriched, Basal-like and Normal-like. Because cDNA 

microarray is too expensive to be applied to routine practice, a very similar classification of breast cancer has been 

characterised using immunohistochemistry to analyse patterns of protein expression in tumour sections and suggests that a 

few protein biomarkers (e.g., ER, PR, HER-2, HER-1, and basal CKs) can be used to stratify breast cancers into different 

groups [27], [43].  

This study specifically investigated the basal-like subtype in view of the interest elicited by clinicians and researchers 

because of their characteristically poor prognosis and resistance to existing molecularly-targeted treatment modalities, 

leaving cytotoxic chemotherapy as the principal systemic treatment [44], [45]. Breast cancers expressing basal markers 

CK5/6 and CK 14 have also been linked to presence of intrapulmonary and/or brain metastases and are also associated 

with poorer survival after metastatic presentation [46]. In the current study basal-like breast cancers were classified by 

virtue of their expression of either CK5/6 and/or CK14 and/or CK17. 

Histology types and expression of basal cytokeratins: 

In the present study, the most frequent histological type was invasive ductal carcinoma representing 90% (C.I. 78.6–95.7) 

of cases, which is in agreement with previous studies [47], [48], [49]. 

In this study, the tumours were divided into two major subgroups based on their CK status: CK 5/6 positive and/ or CK14 

positive and/or CK 17 positive and those negative for any of the CKs. According to this definition, tumours which were 

positive with any of the CKs were defined as basal type, and those which were CK-negative as non-basal type.  

The proportion of samples expressing basal CKs when combined was 64%, representing 44% for CK 5/6, 22% for CK14 

and 12% for CK17, which is consistent with data reported by earlier studies [23], [26], [27], [28], which obtained 

prevalences of 71, 61 62%, and 53% respectively. However the high prevalence in these studies could be due to the fact 

that they had used known triple negative cases. It is important to note that none of these studies had used all the three 

markers. Nielsen et al did not include CK14 and the authors experienced difficulties with CK17 staining which was 

difficult to score, while Livasy and colleagues only used CK5/6. It has been demonstrated that basal-like tumours tend to 

be infiltrating ductal carcinomas [26] and this correlates with the high number of positive cases obtained in this study for 

this tumour type. Another, far much earlier study had reported higher results using only CK5/6 (56%) as a basal marker 

from 72 samples which did not express ER and HER-2 [50], which makes CK5/6 a more reliable basal marker. The 

proportion observed is similar to that reported in the studies of the Ashkenazi Jewish women in which 64 – 77% had a 

basal-like phenotype [50], [51], [52]. This could possibly indicate that BRCA1 germline mutations may have a similar 

occurrence in indigenous Zambian women.   

Compared to nearby regions, our results show a higher distribution frequency than those obtained from studies carried out 

in Kenya [53] and Uganda [54] where the prevalence was found to be 23% and 34% respectively. The study in Kenya had 

used CK5/6 and/or EGFR whereas that in Uganda used CK5/6 and /or p-cadherin as well as triple negative status as 

markers of basaloid differentiation. The use of only one basal cytokeratin marker as opposed to the three in our study 

could be the reason for this difference. Studies conducted in Tanzania using hormone receptor status for ER and PR but 

not HER-2 showed rates of negative expression exceeding 50% above [55], [56] and basing on the fact that triple negative 

status can be likened to basal-like breast cancer, this may infer that there is an increased proportion of breast cancer of the 

basal phenotype in this neighbouring region. It is difficult to compare findings between studies directly because of 

differences in antibodies used (clone and source), biomarker profile, processing procedures and criteria of evaluation. For 

instance the present study considered any clear cytoplasmic or membrane staining in cancer cells as positive whereas with 

some previous studies rather different cut-off points had been used, such as ≥5% cells staining [57] or ≥10% cells staining 

[54]. The high frequency of CK5/6 expression in the present study is a significant finding because of its clinically 

aggressive nature and poorly characterised molecular pathogenesis. And more importantly so, is that patients in this 

category especially those with a triple negative status, have been found to have a higher risk for death than those with 

histologically morphological basal-like features or the molecular basal-like subtype [58]. Liu and colleagues [59] also 

reported that patients with a triple negative status whose samples were positive for either CK5/6 or CK17 were associated 

with worse disease-free survival and those positive for CK5/6 or both CK5/6 and CK17 were associated with worse 

overall survival. 
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It is believed that genetic, ethnic and racial factors influence breast carcinoma molecular subtypes, possibly by 

determining intrinsic differences in tumour biology [9]. This is supported by studies which have demonstrated that basal-

like breast carcinomas are more frequent in African Americans (26.5%) and in African women (34%) than Non-African 

Americans (16.0%) [9], [54]. This assumption is consistent with the high frequency of CK5/6 positive cases in the present 

study. 

Age and expression of basal cytokeratins: 

Earlier studies had reported a significant association between basal marker expression and younger patients, supporting 

the findings that breast cancer in younger women is more aggressive, with greater proliferative potential and a worse 

prognosis than in older women [28], [43], [45], [60]. Basing on our criteria of defining BLBC, we could not identify an 

association between younger age and this subtype of breast cancer with any of the basal cytokeratins, contrary to previous 

studies. The results obtained in our study are consistent with those reported in Uganda [54], Sudan [57], Japan [61] and 

Brazil[62].  The lack of significance for the difference in age for our series could be due to fact that the mean age at 

diagnosis was very minor between the CK+ group (48.3) and the CK- group (49.8), reflecting that age may not be a factor 

for this phenotype of breast cancer in this series. However expression of CK5/6 and CK14 was more frequent in samples 

from patients aged tween 41 and 60 years of age. This could reflect that expression of these two markers may be 

associated with older age. 

Grade and expression of basal cytokeratins: 

With regard to grade, a number of reports indicate a direct relationship between high histological grade and positive 

expression of basal cytokeratin markers either as singles or combined expression. In investigating the characteristics of 

basal cytokeratin expression in in breast cancer [63], it was found that positive expression of either CK5, CK5/6, CK14 or 

CK17 was strongly associated with a higher histological grade demonstrating that positive basal marker expression was a 

negative prognostic indicator. This is echoed in reports by Abd El-Rehim et al. [43] in which CK5/6 and CK14 showed 

positive correlation with histological grade, Kuroda et al. [61] where basal-like carcinomas included a high ratio of grade 

3 tumours thereby distinguishing them from non basal-like carcinoma cases, while in another study, cases of invasive 

ductal carcinoma showed an association between CK5/6 or CK17 immunostaining with high histological grade [59]. In 

our study, expression of all the basal CKs as single markers was not associated with higher histological grade. Our 

explanation for these contradictory results could be related to the differences in numbers and composition of the cohort 

and negative cases. The other factor could be the impaired use of grade due to inherent subjectivity associated with its 

assessment/concordance between pathologists that ranges from 50% - 85% [64] and the large number (30%-60%) of 

tumours classified as intermediate grade. These tumours are known to have features of both low-grade and high-grade 

tumours [65]. However combined basal CK+ status, was weakly associated with higher grade. This can be attributed to 

the fact that malignant neoplasms constituting the basal-like breast cancer subtype are not biologically homogeneous. This 

is supported in a study by Rakha and colleagues [66], who divided the BLBCs into those showing >50 cells positive 

staining for CK5/6 and 14 and those displaying <50% of cells positive for CK5/6 and 14 and the subsets demonstrated 

differences in grade and other clinicopathological characteristics. 

Tumour size and expression of basal cytokeratins: 

In this study we observed an association between expression of basal markers and tumour size. Expression of CK5/6 and 

CK14 was directly related to larger tumour size supporting the finding that breast cancer with basal marker expression is 

more aggressive compared to those which are negative [43], [63]. Awadelkarim and colleagues [57], had however 

reported conflicting findings where the mean tumour size for the basal CK+ group was less than the CK- group and this 

was the case in our study for CK17 expression, possibly due to the small number of positive cases. 

5.   CONCLUSION 

This study found that invasive ductal carcinoma was the most frequent histological type of invasive breast cancer with a 

prevalence of 90% and that the most frequently expressed basal cytokeratin was CK5/6 with a prevalence of 44%. When 

combined, the frequency of basal status (CK5/6+ and/or CK14+ and/or CK17+) was 64%. Basal cytokeratin expression 

was associated with increased tumour size and higher histological grade. 
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