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Abstract:

Background:Breast cancer is a heterogeneous disease that shows inter and intra-lesion variation. The
classification into molecular subtypes has made chemotherapeutic management of breast cancer easier and
patient-specific with excellent outcomes. Immunohistochemistry are used as surrogates for intrinsic DNA gene
in most resource poor countries.

Aimsand objectives: This study aimed to describe prevalence of molecular subtypes of breast carcinoma using
immunohistochemistry as surrogates for characteristics seen with intrinsic DNA gene.

Methodology: The immunohistochemistry for oestrogen receptor, (ER), progesterone receptor (PR) and Human
epidermal receptor2 (HERZ2) of the breast carcinoma diagnosed in the university of Calabar Teaching Hospital
in a five year period from 1% January 2010 to 31 December 2014 were collated. An algorithm is developed to
determine the molecular subtypes. Luminal A (ER+/PR-, ER-/PR+. HER2-), Luminal B (ER+/PR-, ER-/PR+
and HER2+), Basal-like (ER-, PR-,HER2-) and Her 2 Type (HER2+, ER-, PR-)). The prevalence of each
subtype is determined and each tumour characteristics in terms of age of subject, tumour size, histologic grade
and histologic type is described. The findings are presented in charts and tables and statistical significance
determined.

Results: Luminal A is (52.38%), Triple negative (26.53%), Luminal B (12.93%) and Her2 positive (8.16%). The
Luminal molecular subtype accounted for 65.31%. All the males had Luminal A subtype.

Conclusion: The most common molecular subtype is Luminal A.
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I Introduction

The implications of molecular classification in therapeutic era of breast cancer was generally accepted
in the 2011[1] and 2013[2] St Gallen International Breast Cancer Conference. The molecular classification has
proved to be more useful than histopathological classification as a predictive factor for different treatment
because it provides an objective and reproducible assessment of prognostic features of breast carcinoma. A
classification system based on gene expression analysis was proposed by Perou et al, [3] in this system of
classification, breast cancer consist of four major molecular classes. These are luminal-like, basal-like, normal-
like and HER2 positive subtypes. This classification was confirmed in a follow up experiments using larger
number of cases.[4]

Immunohistochemistry is used as a surrogate for DNA micro-array classification to identify molecular
subtypes of invasive breast cancer.[5-7]This method is a feasible alternative because many of the cases of
invasive breast cancer occur in places where analysis of prognostic factors need to be economical, easy and
reproducible.[8] Although immunohistochemical markers represent over simplification of the molecular
complexity but it draws attention to fundamentally different nature of ER+ and ER- breast cancers.[9]Five
surrogate immunohistochemical markers (oestrogen Receptor(ER), Progesterone Receptor(PR), Human
Epidermal factor receptor 2 (HER2), Cytokeratin 5/6(CK5/6) and Epidermal Growth Factor Receptor(EGFR)
are currently used for molecular classification. Using these biomarkers, the molecular sub-classes of breast
cancer are: Luminal tumours that are hormone receptor positive; HER2 tumours with HER 2 over expression
and Basal-like tumours with ck5/6 and/or EGFR.[10-12]Using these markers, at least five classes[13] of breast
cancer subtypes are recognised: Luminal A, Luminal B, HER 2, Basal-like and Normal-like (unclassified).
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Although the immunohistochemical surrogates have been adopted for gene expression studies, it is important to
recognise that the molecular classes defined by immunohistochemistry correspond only partially to molecular
classes defined by gene expression profiles.[9] Regional and ethnic variations exists in molecular class
prevalence pattern.[14] The Luminal type for example in a study in Nigeria is 80.2%;[15] in Saudi Arabia
19.9%;[14] in western region 70.28-78.6%[10-11,16-17]and North Korea 44.5%.[18]

Luminal A

This is the most common subtype and represents 50-60% of all breast cancer. The cells resemble
luminal cells lining the mammary duct. These tumours frequently have low histological grades. Low degree of
nuclear pleomorphism, low mitotic activity and includes special histological types (these are tubular, invasive
cribriform, mucinous and lobular). It is characterised by higher levels of ER, lower level of proliferation genes,
expression of luminal epithelial cytokeratins(CK) 8 and 18, other luminal associated markers including ER1,
genes associated with ER function such as LIV1(zinc transporter ZIP6 or SLC39A6; solute carrier family 39
zinc transporter, membrane 6), hepatocyte nuclear factor 3 alpha(FOXA1), X-box binding proteinl(XBP1),
GATA binding protein3(GATAS3), B cell lymphoma 2 (BCL2), erbB3 and erbB4.[16]Immunohistochemical
biomarkers that characterize Luminal A are ER+ve, and/or PR+ve, HER2 —ve, CK5/6 —ve and EGFR —ve and
low Ki67 (proliferating cell nuclear antigen).[19] Less than 15% have p53 gene mutation. Tumour are generally
grades 1 and 2 with good prognosis and fairly low recurrence rates.[17-18,20-21] Variations in the frequency
occur with region: a study in Saudi Arabia had 3.9%,[22] amongst Chinese women was 60.8%[10] and
68.8%][23] in two separate works in Indian women 37.4%,[24] it was 27% and 33%][25] respectively in Nigeria
and Senegal, in Eritrea 55%;[26] in Ugandan women 38%.[27] Another Nigerian study was77.6%[14]showing
that variation also occurs even within the same country; variation with age is also seen in Luminal A subtype:
Study in young women less than 40 years showed 33% of this type[28] but 25%[29] in women less than 35
years though 55.4% of total studied population was Luminal A subtype. It also varies with race/ethnicity and
menopausal status: A study in Carolina in African American showed 36% in premenopausal women and 59% in
post-menopausal women and 54% for non-African American.[19]

Luminal B

Luminal B tumours comprise 15-20% of breast cancer and have a more aggressive phenotype, higher
histological grade, proliferative index and a worse prognosis.[30] The cells resemble cells of the lining of the
mammary duct. It has a higher recurrence rate and lower survival rates after relapse when compared to Luminal
A. The immunohistichemical biomarkers that characterize Luminal B are ER+, and/or PR+, HER2+ or HER2—
with ki67 of greater than 14%. The genes expressed by Luminal B include avian myeloblastosis viral oncogene
homolog (v-MYB), gamma glutamyl hydrolase(GGH), lysosome-associated transmembrane protein 4-
beta(LAPTMB4), nuclease sensitive element binding proteinl(NSEP1) and cyclin E1(CCNE1). HER2
associated genes ERBB2 AND GRB17 are seen in 30-50% of cases.[31] It also express growth receptor
signalling genes.[32] The women are younger than Luminal A.[21] It also have a poorer prognosis than luminal
A.[17-18,20-21,33]Other characteristics are poorer tumour grade, larger tumour size, lymph node positivity and
p53 gene mutation. There is also variation with region, race/ethnicity, age and menopausal status as shown by
these literatures: in Indian women it was 11.1%,[24] amongst Chinese women was 7.8%[10] and 4.3%[23] in
two separate works, in Saudi Arabia 16.0%[22], 5% each in Uganda;[27] and Eritrea.[26] It was 2% and 3%
respectively[25]in Nigeria and Senegal and 2.6% in another Nigerian study was luminal B;[14] it was 35%][28]
in a study in US of women less than 40 years, 11.8% of the total but 14.3% was in women less than 35
years[29]when stratified by age.

Basal-like/Triple negative

The basal-like subtype represents from 8-37% of all breast cancer depending on the proportion of
poorly differentiated grade 3 cases included in the population studied.[34]** The cells are similar to the basal
cells and normal myoepithelial cells[35] surrounding the mammary ducts. The tumour are associated with high
histological and nuclear grade, poor tubules formation and the presence of central necrotic and fibrotic zones,
pushing borders, conspicuous lymphocytic infiltrate and medullary features with exceptionally high mitotic and
proliferative indices. Most of the tumours are infiltrating ductal tumours with solid growth pattern, aggressive
clinical behaviour and high rate of brain and lung metastasis.[36]Immunohistochemical biomarkers that
characterize basal-like are ER-, PR- and HER 2- but CK5/6+ve and/or EGFR+ve, CK 14, 17 and Laminin
positivity. They also over express P-cadherin, fascin, caveolins land 2 and apha-beta crystallin. Most have p53
mutation, evidence of genomic instability and inactivation of the retinoblastoma(Rb) pathway; it occur in the
young and common in African American,[18,20] it accounted for 21.2% of breast cancer in all ages but 57.1%
in women less than 35 years.[29] There is variation with race and menopausal status as showed in a study in
Carolina, it accounted for 39% of breast cancer in premenopausal African Americans and 14% in
postmenopausal African American and 16% in non-African Americans.[19]Variations also occur with age; in
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young women less than 35 years was 57.1%and 21.2%[29]when it was not stratified by age. Most breast cancer
with BRCAL inheritance breast are triple negative.[37-39]The tumour are often aggressive with poor
prognosis.[18-19,23,29,40] The percentages are varied in most studies; in two separate works in Saudi Arabia
10.0%[22] and 24%,[35] in China 18.9%[10]and 22.5%[23] in two different studies, in Indian women 7.5%,[24]
comparative study in Ghana and Norway 22% and 7% respectively,[3] 42.7% in Kumasi, Ghana,[41] in
Senegal 23%,[25] 25% in Eritrea,[26] in Uganda 34%.[27] Studies in various part of Nigeria have shown
different percentage of breast cancer being basal-like: 15.8%][14] in Ibadan, 65%][42] in Abia, 87%[43] in
Lagos, 25% in llorin.[44]

Her 2 type

HER?2 positive cancer accounts for 15-20% of breast cancer subtype. HER2 positivity confers more
aggressive biological and clinical behaviour. It is characterised by high expression of the HER2 gene and other
genes associated with the HER2 pathway and/or HER2 amplicon located in the 17q12 chromosome. The
tumours are highly proliferative, 75% have a high histological and nuclear grade and more than 40% have p53
mutations.[45] These tumour are HER2 positive, ER, PR, EGFR and ck5/6 negative.[11,46] The carcinomas
associated with Paget’s diseases are wusually poorly differentiated, ER negative, and overexpress
HER2/neu.[47]The tumour have poor prognosis and higher sensitivity to neo-adjuvant therapy.[22]Various
studies have shown variation in the percentage of this tumour sub-type with age, race/ethnicity and menopausal
status: 11%[28] in a study of young women; in Carolina, USA[19]this subtype did not vary with race and
menopausal status but it was 11.6% of total and 3.6% in women less than 35 years,[29] in china 12.5%[10] and
4.6%][23] in two separate works in Indian women 29%,[24] 26.5% in Kijabe, Kenya,[48] 5% in Eritrea,[26] in
Uganda 22%,[27] in two studies in Saudi Arabia it was 17.3%[22]and 23%][35] respectively; in Nigeria and
Senegal 15% and 14% respectively,[25] 40%[14] in another Nigerian study.

Normal breast-like or unclassified type

This accounts for about 5-10% of all breast carcinomas. They are poorly characterised and have been
grouped into the classification of intrinsic subtypes with fibroadenoma and normal breast samples. They express
genes characteristics of adipose tissue presenting an intermediate prognosis between Luminal and basal-like
cancers and usually do not respond to neo-adjuvant chemotherapy. These tumours are penta-negative that is
negative for ER, PR, HER 2, ck5/6 and EGFR. There is over expression of PIK3R1 and AAKR1C1, with other
genomic alterations. It has a good prognosis but exhibit low pathologic complete remission rate of 6.0%. Study
in Nigeria and Senegal shower a frequency of 28% and 27% respectively,[25] in Eritrea it accounted for
10%,[26] in Saudi Arabia 42.8%.[22] Differences in prevalence patterns occur in the study of western and other
regions, mainly in Luminal and unclassified subtypes.

Il Materials and method

Study design and material

This was an archival cross sectional study that used the immunohistochemical results of breast
carcinoma diagnosed in the department of Histopathology ofUniversity of Calabar Teaching Hospital (UCTH)
as surrogates to classify breast carcinoma into molecular subtypes. The archival material was paraffin embedded
tissue blocks of breast carcinoma diagnosed in a five year period starting 1% January 2010 to 31 December 2014.
Basic information like age at diagnosis, year of diagnosis, sex and histopathologic characteristics were collated
from the medical records. The frequency (percentage) of the molecular subtypes (luminal a, luminal b, basal-
like and her2 overexpressing) in University of Calabar Teaching Hospital, Calabar, was determined. This was
done using immunohistochemical (hormonal markers) as surrogates as follows: Luminal A(ER+/PR-, ER-/PR+.
HER2-); Luminal B(ER+/PR-, ER-/PR+ and HER2+); HER?2 type(HER2+, ER-, PR-) and Basal-like(ER-, PR-
,HER2-).

Sample size:
The sample size of the study was comprised of all the histological specimen that was diagnosed of breast
carcinoma seen in UCTH in the period 1% January 2010 to 31% December 2014.

Data analysis:

This was done using the current version of the US Centre for Disease Control (CDC) statistical
software Epi-info 7 with descriptive and inferential statistics. The mean age, age range and sex distribution were
determined. The frequency (percentage) of the molecular subtypes (luminal a, luminal b, basal-like and her2
overexpressing) in University of Calabar Teaching Hospital, Calabar determined using immunohistochemical
(hormonal markers) results for PER, PR and Her2 as surrogates Frequency tables, graphs and charts were used
to display the findings.
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Criteria for selection: Blocks of paraffin-embedded tissue specimen diagnosed with breast carcinoma during
the study period of 1* January 2010 to 31* December 2014 that immunohistochemistry could be done on were
included in this study.

Exclusion criteria: All the cases that the tissue blocks could not be gotten from the departmental store and all
the cases that the immunohistochemistry result came out as null were excluded from the study.

Ethical consideration: Ethical clearance for this study was obtained from the health research ethics committee
of the University of Calabar Teaching Hospital, Calabar, Cross River state, Nigeria.

Conflict of interest: The author has no conflict of interest.

11 Results
For five years study period of 1% January 2010 to 31% December 2014, nine thousand six hundred and
forty seven histology samples was received in the department of Histopathology, University of Calabar
Teaching Hospital. One thousand One hundred and fifty four of these samples were breast tissue and two
hundred and sixty nine representing 23.3% were diagnosed as breast cancer. A total of one hundred and forty
seven (147) met the inclusion criteria and was included in the study analysis.

Socio-demographic characteristics
Table 1: The Age Distribution of Subjects

Age(years) Frequency Percentage
20-29 12 8.16

30-39 30 20.41
40-49 47 31.97
50-59 29 19.73
60-69 23 15.65
70-79 5 3.40

80-89 1 0.68

Total 147 100%

The mean of patient age at diagnosis is 46.31 years (SD+/-12.75) old. The age range is from 21-80
years old. The modal and median ages are 40 years and 45 years respectively. The patients’ age is stratified into
three major groups. These are age less than 40 years old that has 42 cases (28.57%); age 40 to 55 years old that
has 73 cases (49.66%) and age more than 55 years old that has 32 cases (21.77%). The number that is
premenopausal(less than 55 years) is 115 cases (78.23%). The modal age group is 40-49 years and has 47 cases
(31.97%).

Table 2: The relationship between sex and molecular subtype of breast carcinoma.

SEX Molecular subtype
Frequency Percentage Luminal A Luminal B Basal-like Her2 positive
F 144 97.96 74 19 39 12
M 3 2.04 3 0 0 0
Total 147 100 77 19 39 12

Table 2 shows that 144 cases (97.96%) is female and 3 cases (2.04%) is male. Based on
immunohistochemistry result, Luminal A is 77 cases (52.38%); Luminal B is 19 cases (12.93%); Basal-like
(Triple negative) is 39 cases (26.53%) and Her 2 positive is 12 cases 8.16%). All the males have the Luminal A
molecular subtype. The Luminal types (A and B) molecular subtype of breast cancer is 96 cases (65.31%).
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Figure 1: Bar chart showing age distribution of subjects with breast carcinoma.
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Table 3: The age range, mean age and standard deviation for molecular subtypes of breast carcinoma.

Molecular subtype frequency Percent Mean age Std dev. Age range | Modal age
Luminal A 77 52.38 51.58 12.54 21-80 50
Luminal B 19 12.93 50.84 8.22 40-64 40
Basal-like 39 26.53 33.71 5.97 22-47 35

HER?2 positive 12 8.16 46.17 6.63 33-59 42

Total 147 100

The Luminal A molecular subtype mean age is 51.58 years with standard deviation of 12.54, age range
is from 21-80 years and a modal age of 50 years. Luminal B subtype mean age is 50.84 years with standard
deviation of 8.22, age range is from 40-64 years and modal age of 40 years. The Basal-like molecular subtype
mean age is 33.71 years with standard deviation of 5.97, age range is from 22-47 years and modal age of 35
years. Her2-positive subtype mean age is 46.17 years with standard deviation of 6.63, age range is from 33-59
years and a modal age of 42 years.

Figure 2: Pie chart showing Molecular subtype of breast carcinoma in UCTH, Calabar.
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Table 4: The relationship betweenMolecular subtype of breast carcinoma and age group distribution.
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Molecular Age group distribution

subtype Frequency 20-39 years 40-55 years 56-89 years
Frequency | Percentage Frequency | percentage | Frequency | Percentage

Luminal A 77 9 21.43 42 57.53 26 81.25

Luminal B 19 0 0 14 19.18 5 15.62

Basal-like 39 32 76.19 7 9.59 0 0

Her2 positive | 12 1 2.38 10 13.70 1 3.13

Total 147 42 100 73 100 32 100

Table 4 shows that 42 case (28.57%) are in the age group less than 40 years. Majority of this number,
39 cases (76.19%) are Basal-like molecular subtype while 9 cases (21.43%) are Luminal A and 1 case (2.38%)
is Her2 molecular subtype. The age group 40-55 years is 73cases (49.66%). Many of this number, 42 cases
(57.53%) are Luminal A, 14 cases (19.18%) are Luminal B, 7 cases (9.59%) are Basal-like and 10 cases
(13.70%) are Her2-positive. The age group more than 55 years is 32 cases (21.78%), majority of this number, 26
cases (81.25%) are Luminal A, 5 cases (15.62%) are Luminal B and 1 case (3.13%) is Her2-positive.

There is association between age and molecular subtype: age and Luminal A (p=<0.001 for <40 years
and > 55years); age and Luminal B: <40 years (p=0.0018) and 40-55years (p=0.028); age and Basal-like:
p<0.001 for< 40 years, 40-55 years and >55 years and age and Her2-positive 40-55 years p=0.017.

Table 5:The relationship between Molecular subtype of breast carcinoma and Tumour size group

Molecular subtype Tumour size group distribution
1.5-1.9cm 2-5cm 5.1-12.9cm
frequency Percentage | frequency Percentage | frequency Percentage

Luminal A 4 66.66 59 53.15 14 46.67
Luminal B 0 0 15 13.51 4 13.33
Basal-like 1 16.67 29 26.13 9 30.00

Her2 positive 1 16.67 8 7.21 3 10.00

Total 6 100 111 100 30 100

Tumour size group 1.5-1.9cm (less than 2cm) is 6 cases, of these number, Luminal A is 4 cases
(66.66%), no Luminal B and 1 case (16.67%) each for Basal-like and He2-positive molecular subtype. Tumour
size group 2-5cm is 111 cases comprising of Luminal A which is 59 cases (53.15%), 15 cases (13.51%) are
Luminal B, 29 cases (26.13%) are Basal-like and 8 cases (7.21%) are Her2-positive. Tumour size group greater
than 5cm is 30 cases consisting of 14 cases (46.67%) that are Luminal A, 4 cases (13.33%) are Luminal B, 9
cases (30%) are Basal-like and 3 cases (10%) are Her2-positive.

Table 6: The Tumour size range, mean, mode and standard deviation for molecular subtypes of breast

carcinoma.

Molecular Frequency Percent Tumour  size | Std dev. Tumour  size | Modal tumour
subtype Mean range size

Luminal A 77 52.38 3.85 1.82 1.6-11 3.2

Luminal B 19 12.93 4,13 1.59 2.2-9 3.0

Basal-like 39 26.53 4.45 2.53 1.6-12 25

HER?2 positive 12 8.16 381 1.44 1.8-6.2 3.2

Total 147 100

The mean tumour size is highest for the Basal-like molecular subtype and is 4.45cm and standard
deviation of 2.53, tumour size range is from 1.6-12cm and the modal tumour size is 2.5cm. The mean tumour
size of Luminal A molecular subtype is 3.85cm and standard deviation of 1.82, tumour size range is from 1.6-
11cm and the modal tumour size is 3.2cm. The mean tumour size of Luminal B is 4.13cm and standard
deviation of 1.59, tumour size range is from 2.2-9cm and the modal tumour size is 3.0cm. The Her2-positive has
the lowest mean tumour size and is 3.81cm with standard deviation of 1.44, tumour size range is from 1.8-6.2cm
and the modal tumour size of 3.2cm.

Table 7: The relationship between Molecular subtype of breast carcinoma and Histologic grade.

Molecular subtype Histologic grade
Grade 1 Grade 2 Grade 3
frequency percentage | frequency percentage | frequency Percentage

Luminal A 6 54.55 38 55.88 27 44.26
Luminal B 1 9.09 11 16.18 7 11.48
Basal-like 3 27.27 13 19.12 22 36.06

Her2 positive 1 9.09 6 8.82 5 8.20

Total 11 100 68 100 61 100
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Table 7 shows that grade 1 tumour is 11 cases. Luminal A has the highest grade 1 (well differentiated)
tumour and are 6 cases (54.55%), Luminal B is 1 case (9.09%), Basal-like is 3 cases (27.27%) and Her2
positive is 1 case (9.09%). The grade 2 tumour is 68 cases. Luminal A also has the highest number of cases in
grade 2 (moderately differentiated) tumour and are 38 cases (55.88%), Luminal B is 11 cases (16.18%), Basal-
like is 13 cases (19.12%) and Her2 is 6 cases(8.82%). The grade 3 tumour is 61 cases. Luminal A has the
highest grade 3 (poorly differentiated) tumour and these are 27 cases (44.26%), Luminal B is 7 cases (11.48%),
Basal-like is 22 cases (36.07%) and Her2 positive is 5 cases (8.20%).

IV Discussion

The use of immunohistochemistry of hormonal receptor and Her2 receptor status as surrogate for the
molecular classification of breast cancer has been the practice in many resources-strapped countries. Although
this does not completely capture all the biological characteristics of a molecular subtype as described by
intrinsic gene expression profile using DNA micro-array but approximates to it and is thus used for the
classification. The receptors used are a sis panel biomarker, these are hormone receptors like oestrogen
receptor(ER) and progesterone receptor (PR), Human epidermal growth receptor 2(Her2), Epidermal growth
factor receptor (EGFR), Cytokeratin 5&6 and proliferative marker ki-67. This research work attempted this
classification using only the hormone receptors and Her2 in the following way: Luminal A (ER+/ PR+ or
ER+/PR- or ER-/PR+ and Her2 -); Luminal B (ER+/PR+ or ER+/PR- or ER-/PR+ and Her2+), Basal-like or
Triple negative (ER-, PR- and Her2-) and Her2-over-expressing (ER-, PR-, and Her2+). This has the drawback
of not being able to separate the unclassified or normal breast-like subtypes and proper characterization of the
Luminal types with ki-67.

The study found Luminal A to be 52.38%, Luminal B was 12.93%, Basal-like/Triple Negative was
26.53% and Her2 over-expressing was 8.12%. The Luminal subtype accounted for 65.31% of total breast
carcinoma. This is at variance with reported studies from many centres, for instance it has a range of 70.28-
78.6% in various reports from around the globe;[10-11,16-17] 44.5% in North Korea;[18] and 30%[49]in West
African study. Similarly, studies done in many Nigerian centres also reported varying values of Luminal subtype
of breast cancer.[50-52] The percentage of the other molecular subtypes in this study were equally at variance
with both international values[14,28-32,35,41,43,53-54] and local reports.[15,25,50,55-56]Irianiwati also
reported Luminal A as the highest molecular subtype in Indonesia women, this was followed by Triple negative
subtype but Luminal B was the lowest[57] as opposed to this study that had Her2 over-expressing as the lowest
but the other reports have different molecular subtypes as their highest and lowest molecular subtypes. For
instance reports from llorin,[50]Lagos[56] and Abia[55] had basal-like/triple negative as their highest molecular
subtypes while it was Luminal A in Ibadan.[15]

The study showed that the mean age for each of the molecular subtype was smallest for triple negative
breast cancer 37.71+/-5.97 years, this is at variance with Carolina breast cancer study that had the unclassified
subtype as the smallest mean age and the mean age of basal-like/triple negative was 46+/-10 years and was the
second lowest.[10] Many reports are in agreement with this study in Triple negative having the lowest mean age
and has also be reported as the commonest molecular subtype of cancer in the young especially in women of
African descent.[10,32,53,55] The reason adduced for this is the high prevalence of inherited breast cancer
genes like the BRCA gene which predispose them to have breast cancer at a younger age. Other abnormal gene
like PTEN, ATM, may also be contributory. The mean age for the other molecular subtypes are 51.58+/-12.54
years for Luminal A, 50.84+/-8.22 years for luminal B and 46.17+/-6.63 years for Her2 over-expressing
subtypes.

The Luminal A subtype had the highest mean age while Luminal B and Her2 over-expressing was in
between. This compares well with report from Carolina breast cancer study in which Luminal A also had the
highest mean of 52+/-12 years, followed by Luminal B which was 50+/-12 years.[10] This also conforms with
previous reports that Luminal B patients are generally younger than Luminal A patients.[27] The modal age for
triple negative was 35 years and was also the lowest for all the molecular subtypes while Luminal A was the
highest (50 years), Luminal B and Her2 over-expressing were 42 years.

The study showed that irrespective of molecular subtype, breast cancer is commonest in premenopausal
and peri-menopausal women, only a small fraction occurred in postmenopausal women and was mainly Luminal
A subtype. The age range for the triple negative breast cancer was 22-47 years showing that all cases of triple
negative breast cancer fell below the age 50 years. This is also similar to many reports that documented that the
triple negative breast cancer is commoner in the young especially of African origin.[10,55] The age range for
the other molecular subtypes are 21-80 years for Luminal A, 40-64 years for Luminal B and 33-59 years for
Her2 over-expressing subtype. The study also showed that triple negative breast cancer is the commonest
molecular subtype in the young as majority of patient with Triple negative 82.05% were actually less than 40
years while 17.95% were 40-55 years of age. A result that is slightly similar to this was reported in Carolina in
which 64% of the basal-like/triple negative were pre-menopausal.[10] The majority of patients with Luminal A
(54.55%), Luminal B (73.68%) and Her2 over-expressing (83.33%) are in the age group 40-55 years. Luminal A
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also had a substantial proportion (33.77%) of age group greater than 55 years (postmenopausal) but the
postmenopausal patient were 26.32% of Luminal B and 8.33% of Her2 over-expressing subtype. These are at
variance with Carolina study that reported fairly high proportion of the all the molecular subtypes in
postmenopausal women (Luminal A is 54%, Luminal B is 49%, Her2 over expressing was 45% and triple
negative was 36%).[10]

The study showed that most of the cancer irrespective of molecular subtype had a tumour size that was
2-5cm; 76.62% of Luminal A, 78.95% of Luminal B, 74.36% of Triple negative and 66.67% of Her2 over-
expressing subtypes had this tumour size. The proportion of tumour greater than 5¢cm were comparatively lower:
18.18% of Luminal A, 21.05% of Luminal B, 23.08% of Triple negative and 25% of Her2 over-expressing
subtypes. The Triple- negative subtype has the highest mean for tumour size of 4.45cm +/-2.53 and it also had
the tumour with the largest size of 12cm, these are in keeping with reports that the triple negative breast cancer
have tumour with large size.[56,58] The mean tumour size for the other subtypes are 3.85+/-1.82cm for Luminal
A, 4.13+/-1.59cm for Luminal B and 3.81+/-1.44cm for Her2 over-expressing. Luminal A has the highest
percentage of tumour size less than 2cm of 66.67% and a similar finding was reported in Indonesian
women.[57] Unlike in Indonesian women were Her2 over-expressing has the highest percentage of very large
tumours, Luminal A has the highest in this study.

The majority of breast cancer in this study irrespective of molecular subtype had a very high
percentage of grades 2 and 3 tumours. These two grades accounted for 92.14% of the total leaving grade 1 with
just 7.86%. Grade 2 was slightly higher 48.57% than grade 3 (43.57%). This is in tandem with the study that
reported a high percentage of high grade tumour in sub-Sahara African countries,[59-60] west
African,[41,49]Eastern Africa[30,48] countries and the Carolina breast cancer study.[10] This is also the case in
many studies done in Nigeria.[25,42,55,61-62] However, the proportion of grades 2 and 3 in each study is not
exactly the same; 71-77% in Ibadan[42] were grades 2 and 3, 100% was grade 3 in Abia,[55] 70.6% was grade 3
in Jos,[61] 83% in Nigeria comparative study with Senegal.[25] A high proportion was also reported in African
Americans.[10]

The study showed that all the male had Luminal A molecular subtype of breast cancer and had a mean
age of 59+/-6.08 years as against 46.04+/-12.04 years for the female.

V. Conclusion
The Luminal A (52.38%) molecular subtypes was the commonest followed by Triple negative
(26.53%), Luminal B (12.93%) and Her2 over-expressing (8.16%) in that order. The Luminal molecular subtype
accounted for 65.31%. All the male breast carcinoma were Luminal A subtype. Breast carcinoma with large
tumour size are of the basal-like subtype and are commonly seen in the young patients.

References

[1]. Goldhirsch A, Wood WC, Coates AS, Gelber RD, Thurlimann B, Senn H-J. Strategies for subtypes —dealing with the diversity of
breast cancer: Highlights of the 12" St Gallen International Expert Consensus on the primary therapy of Early Breast Cancer 2011.
Annals of Oncology 2011: mdr304.

[2]. Untch M, Gerber B, Harbeck N, Jackisch C, Marschner N, Mobus V, et al. 13" St Gallen International Breast Cancer Conference
2013: Primary Therapy of Early breast cancer. Evidence, controversies, consensus- opinion of a German Team of Experts (Zurich
2013). Breast care 2013, 8(3):221-9.

[3]- Perou CM, Sorlie T, Eisen MB, Rijn M Vande, Jeffrey SS, Rees CA, et al. Molecular portraits of human breast tumours. Nature
2000; 406(6797):747-52.

[4]. Naderi A, Teschendorff AE, Barbosa-Morias NL, Pinder SE, Green AR, Powe DG, et al. A gene expression signature to predict
survival in breast cancer across independent data sets. Oncogene. 2007; 26:1507-16.

[5]. Abd-El-Rehim DM, Ball g, Pinder SE, Rakha E, Paish C, Robertson JF, et al. Highthroughput protein expression analysis using
tissue microarray technology of a large well characterised series identifies biologically distinct classes of breast cancer confirming
recent cDNA expression analysis. Int J Cancer 2005; 116(3):340-50.

[6]. Nielsen TO, Hsu FD, Jensen K, Cheang M, Karaca G, Hu Z, et al. Immunochistochemical and clinical characterisation of the basal-
like subtypes of invasive breast carcinoma. Clin Cancer Res 2004; 10(16):5367-74.

[7]. Jacquemier J, Ginestier C, Rougemont J, Bardou VJ, Charafe-Jauffret E, Geneix J, et al. Protein expression profiling identifies
subclasses of breast cancer and predicts prognosis. Cancer Res 2005; 65(3):767-79.

[8]. Zepeda-Castilla EJ, Recinos-Money E, Cuellar-Hubbe M, Robles-Vidal CD, Maafs-Molina E. Molecular classification of breast
cancer. Cir Cir 2008, 76(1):87-93.

[9]. Andre F, Pusztai L. Molecular classification of breast cancer: Implication for selection of adjuvant Chemotherapy. Nat
ClinPractOncol 2006; 3(11):621-632.

[10]. Carey LA, Perou CM , Livasy CA, Dressler LG, Cowan D, Conway K, et al . Race, breast cancer subtypes and survival in the
Carolina Breast Cancer study. JAMA. 2006; 295(21):2492-2502.

[11]. Tamimi RM, Baer HJ, Marotti J, Galan M, Galaburda L, Fu Y, et al .Comparison of molecular phenotype of ductal carcinoma in-
situ and invasive breast cancer. Breast Cancer Res 2008; 10(4):R67.

[12]. Al Tamimi, Bernard PS, Shawarby MA, Al-Amri AM, Hadi MA. Distribution of molecular breast cancer subtypes in Middle
Eastern Saudi Arabian women- A pilot study. UltrastructPathol 2009; 33(4):141-50.

[13]. Kwan LM, Kushi LH, Weltzien E, Maring B, Kutner SE, Fulton RS, Lee MM, et al. Epidemiology of breast cancer subtypes in two
prospective cohort studies of breast cancer survivors. Breast Cancer Res. 2009; 11(3):R31.

[14].  Shawarby MA, Al-Tamimi DM, Ahmed A. Molecular classification of breast cancer: An overview with emphasis on ethnic
variations and future perspective.Saudi J Med Sci 2013; 1(1):14-9.

DOI: 10.9790/0853-1702126473 www.iosrjournals.org 71 | Page



Prevalence of Molecular Subtypes of Breast Carcinoma in University of Calabar Teaching Hospital ..

[15].

[16].

[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].

[27].

[28].
[29].
[30].
[31].
[32].
[33].
[34].
[35].
[36].
[37].
[38].
[39].
[40].
[41].
[42].
[43).
[44].
[45).
[46).
[47].
[48].
[49].
[50].

[51].

Adebamowo CA, Famooto A, Ogundiran TO, Aniagwu T, Nkwodimmah C, Akang EE. Immunohistochemical and molecular
subtypes of breast cancer in Nigeria. Breast Cancer Res. and Treat 2008; 110(1):183-8.

Bhargava R, Striebel J, Beriwal S, Flickinger JC, Onisco A, Ahrendt G, et al. Prevalence, morphologic features and proliferative
indices of breast carcinoma molecular classes using immunohistochemical surrogate marker. Int J ClinExpPathol 2009; 2(5): 444-
55.

Cheang MC, Chia Sk, VoducD,Gao D, Leung S, Snider J, et al. Ki-67 index, HER2 status and prognosis of patient with luminal B
breast cancer. J Natl Cancer Inst 2009; 101(10):736-50.

Kim MJ, Ro JY, Ahn SH, Kim HH, Kim SB, Gong G. clinicopathological significance of the basal-like subtype of breast cancer: A
comparison with hormone receptor and HER 2/neu over expressing phenotypes. Hum pathol 2006; 37(9):1217-26.

Dunnwaldlk, Rossing MA, Li Cl. Hormone receptor status, tumour characteristics and prognosis: a prospective cohort of breast
cancer patients. Breast cancer res. 2007, 9(1):R6

Howlader N, Noone AM, Krapcho M, Garshell J, Miller D, Altekruse SF, et al. The Surveillance, Epidemiology and End Results
(SEER) Programmme Cancer Statistics Review, 1975-2011: National Cancer Institiute. Bethesda MD.

Carey LA. Through a glass darkly: advances in understanding breast cancer biology 2000-2010. Clin Breast Cancer 2010; 10:188-
95.

Hartman M, Czene K, Reilly M, Adolfsson J, Bergh J, Adami H-O, etal. Incidence and prognosis of Synchronous and
Metachronous bilateral breast cancer. Journal of clinical oncology 2007 Sept; 25(27):4210-6.

Voduc KD, Cheang MC, Tyldesley S, Gelmon K, Nielsen TO, Kennecke H. Breast Cancer subtypes and the risk of local and
regional relapse. J ClinOncol. 2010; 28(10):1684-91.

Eroles P, Bosch A, Perez-Fidalgo JA, Liuck A. Molecular Biology in Breast cancer: Intrinsic subtypes and signalling pathways.
Cancer Treat Rev 2012; 38(6):698-707.

Huo D, lkpatt F, Khramtsov A, Dangou JM, Nanda R, Dignam J, et al. Population differences in breast cancer: Survey in
indigenous African women reveals over representation of triple-negative breast cancer. J ClinOncol 2009; 27:4515-21.

Rakha EA, Reis-Filho JS, Baehner F, Dabbs DJ, Decker T, EusebiV et al. Breast Cancer Prognostic Classification in the molecular
era: the role of histological grade. Breast Cancer Res. 2010; 12(4):207.

Metzger—Filho O, Sun Z, Viale G, Price KN, Crivellari D, Synder RD, et al. Patterns of recurrences and outcome according to
breast cancer subtypes in Lymph node — negative disease: results from international breast cancer study group trials VIl and IX. J
ClinOncol. 2013; 31(25):3083-90.

Yang Q, Chen J, Li HJ, Yu M, Tian CX, Lu Q. Clinical features and prognostic analysis of different breast cancer molecular
subtypes. ZhonghuaZhong Liu Zazhi 2011; 33(1): 42-6.

Munjal K, Ambaye A, Evans MF, Mitchell J, Nandedkar S, Cooper K. Immunohistochemical analysis of ER, PR, HER2 and ck5/6
in infiltrative breast carcinoma in Indian patients. Asian Pac J Cancer Prev 2009; 10(5):773-8.

Galukande M, Wabinga H, Mirembe F, Karamagi C, Asea A. molecular breast cancer subtypes prevalence in an indigenous
subsahara African population. The Pan African Medical Journal 2014; 17:249.

Collins LC, Marotti JD, Gelber S, Ruddy K, Cole K, Kereakoglow S, et al. Pathological features and molecular phenotype by
patient age in a large Cohort of young women with breast cancer. Breast Cancer Res Treat. 2012; 131(3):1061-6.

lhemelandu CU, Leffall LD Jr, Dewitty RL, Naab TJ, Mezghebe HM, Makambi KH, et al. Molecular breast cancer subtypes in
premenopausal and postmenopausal African American women: Age specific prevalence and survival. J Surg Res. 2007; 143(1):109-
18.

Creighton CJ. The molecular profile of Luminal B breast cancer. Biologics. 2012; 6:289-97.

Loi S, Sitiriou C, Haibe-Kains S, Lallemand F, Conus NM, Piccart MJ, et al. Gene expression profiling identifies activated growth
factor signalling in poor prognosis (Luminal B) oestrogen receptor positive breast cancer. BMC Med Genomics. 2009; 2:37.

Adjei EK, Owusu-Afriye O, Awuah B, Stalsberg H. Hormone receptor and Her 2 expression in breast cancer in sub-sahara Africa.
A comparative study of biopsies from Ghana and Norway. Breast J 2014; 20(3):308-11.

Reis-Filho JS, Weigelt B, Fumagalli D, Sotiriou C. molecular profiling: Moving away fromtumourPhlately. SciTransl Med, 2010;
2:47ps43.

Koboldt DC, Fulton RS, McLellan MD, Schmidt H, Kalicki-Veizer J, McMichael JF, et al. For the cancer Genome Atlas Network.
Comprehensive molecular portraits of human breast tumours. Nature 2012; 490(7418):61 -70.

Rakha EA, Elsheikh SE, Aleskandarany MA, Habashi HO, Green AR, Powe DG, Et al . Triple negative breast cancer:
distinguishing between basal and nonObasal subtypes. Clin Cancer Res. 2009; 15:2302-10.

Heitz F, Harter P, Lueck HJ, Fisssler-Eckhoff A, Lorenz-Salehi F, Scheit-Bertram S, et al. Triple negative and Her2 overexpressing
breast cancer exhibit an elevated risk and an earlier occurrence of cerebral metastases. Eur J Cancer 2009; 45:2792-8.

Turner NC, Reis — Filho JS. Basal-like breast cancer and the BRCAL phenotype. Oncogene 2006; 25(43):5846-53.

Ohehe-Yeboah M, Adjei E. Breast cancer in Kumasi, Ghana. Ghana Med J 2012; 46(1):8-13.

Ogundiran TO, Ezeome ER. Epidemiology, clinical presentation and management of advance Breast Cancer in Nigeria. In the
proceeding of Society of Oncology and Cancer Research of Nigeria (SOCRON) 2008 conference, pp 1-42.

Bird PA, Hill AG, Houssami N. Poor hormonal receptor expression in east Africa breast cancer: Evidence of a biologically different
disease? Ann SurgOncol 2008; 15(7):1983-8.

Adebamowo CA, Ogundiran T, Akang E. Epidemiology of Triple negative breast cancer in Nigeria women. J ClinOncol 2006;
24(18suppl):10504.

Atchley DP, Albarracin CT , Lopez A, Valero V, Amos Cl, Gonzalez-Angulo AM, et al. Clinical and pathologic characteristics of
patients with BRCA — Positive and BRCA-negative breast cancer. J ClinOncol. 2008; 26(26):4282-8.

Sotiriou C, Neo SY, Mcshane LM, Korn EL, Long PM, Jazaeri A, et al. Breast cancer classification and prognosis based on gene
expression profiles from a population-based study. ProcNatlAcadSci USA. 2003, 100:10393-8.

Khairy GA, Guraya SY, Ahmed ME, Ahmed MA. Bilateral breast cancer incidence, diagnosis and histological patterns. Saudi Med
J 2005 Apr; 26(4):612-5.

AsmeronTesfamariam and Indrojit Roy. Molecular Biology of breast cancer in the Horn of Africa:Case series-A pilot study of
breast cancer from Eritrea. ISRN Pathology, volume 2013 (2013). Article ID787495, 7 pages.

Zhang C, lkpatt F, Nanda R, Dignam J, Huo D, Zhang B, et al. Molecular classification of West Africa breast tumour demonstrates
an over representation of hormone receptor negative breast cancer. Cancer Res 2007; 67:2432.

Adeniji KA, Huo D, Khramtsov A, Zhang C Olopade Ol. Molecular profiles of breast cancer in llorin, Nigeria. J ClinOncol 2010;
28:15s.

Omoniyi-Esan GO, Olaofe OO, Aremu OA, Omonisi AE, Olasode BJ, Adisa OA. Hormonal and HER2 receptor
Immunohistochemistry of breast cancer in Ile-1fe, Nigeria. Austin J womens Health 2015; 2(1):42-5.

DOI: 10.9790/0853-1702126473 www.iosrjournals.org 72 | Page



Prevalence of Molecular Subtypes of Breast Carcinoma in University of Calabar Teaching Hospital ..

[52].
[53].
[54].
[55].
[56].
[57].
[58].
[59].

[60].
[61].

[62].

Nwafor CC, Keshinro SO. Pattern of hormones receptor and Human epidermal growth factor 2 status in sub-sahara breast cancer
cases: Private Practice experience. Nigerian Journal of Clinical Practice July-Aug 2015; 18(4):553-8.

Zhang HM, Zhang BN, Xuan LX, Zhao P. Clinical characteristics and survival in the operable breast cancer patients with different
molecular subtypes. ZhonghuaZhong Liu ZaZhi 2009; 31(6):447-51.

Satti MB. Oestrogen receptor/progesterone receptor and human epidermal growth factor receptor 2 status in breast cancer: A 9 years
study at Princess Noorah Oncology Centre, Saudi Arabia. Histopathology 2011; 59:537-42.

Adisa CA, Eleweke N, Alfred AA, Campbell MJ, Sharma R, Nseyo O, et al. Biology of breast cancer in Nigeria women: a pilot
study. Ann Afr Med 2012; 11(3):169-75.

Makanjuola SBL, Ayodele SD, Obafunwa JO Oludara MA, Popoola AO. Breast cancer receptor status assessment and
clinicopathological association in Nigerian women: A retrospective analysis. J Cancer Res Ther 2014; 2:122-7.

Irianiwati W, Dwianingsih EK, Triningsih E, Utoro T, Soeripto. Clinicopathologic features of Indonesian breast cancer with
different Molecular subtypes. Asian Pac J Cancer Prev. 2014, 15(15): 6109-6113.

Cooleman MP, Quaresma M, Berrino F, Lutz JM, DE Angelis R, Capocaccia R, et al. cancer survival in five continents: a world
population-based study (CONCORD). Lancet Oncol 2008; 9(8):730-56.

Fregene A, Newman LA. Breast cancer in Sub-Saharan Africa: how does it relate to breast cancer in African—American
women.Cancer 2005; 103 (8):1540-50.

Anim JT. Breast Cancer in Sub-Saharan African Women. Afr J Med Sci 1993; 22 (1):5-10.

Gukas 1D, Jennings BA, Mandong BM, Igun GO, Girling AC, Manasseh AN, et al. Clinicopathological features and molecular
markers of breast cancer in Jos, Nigeria. West Afri J Med 2005; 24(3):209-13.

Titiloye NA, Omoniyi-Esan GO, Adisa AO, Komolafe AO, Afolabi OT, Adelusola KA. Breast cancer in Nigeria Cohort:
Histopathology, Immunohistochemical profile and Survival. Postgraduate Medical Journal of Ghana 2013 Sept, 2 (2):83-7.

Kenneth A.Omoruyi "Prevalence of Molecular Subtypes of Breast Carcinoma in University of
Calabar Teaching Hospital using Immunohistochemistry as surrogates for Intrinsic DNA gene
characteristics.”. “IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), Volume 17,
Issue 2 (2018), PP 67-73.

DOI: 10.9790/0853-1702126473 www.iosrjournals.org 73 | Page



