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Abstract
Background: It was reported that 4 breast cancer patients die out of every 5 patients in Nigeria. It appears 

Nigerian women have aggressive breast cancer cells by their molecular biology or late presentation time.

Methods: The bio data of 154 breast cancer patients were obtained including clinic presentation time lag. The 
breast tissues were processed, stained with H&E and graded, representative sections were taken and MKi67 immuno-
histochemical staining was performed and scored as percentage of tumour cells stained brown.

Results: Out of 154 breast cancer samples, 4 (2.6%), 62 (40.3) and 88 (57.1%) respectively were on Grades 1, 2 
and 3. The mean value of MKi67 was 21.88 ± 21.19, median 15.00. The mean value for Grade 2 cancer was 13.31 ± 
13.54; Grade 3 cancer was 35.83 ± 23.39. There was moderate correlation between MKI67 scoring and H&E grading 
(r=0.526, p<0.05). Only 65.2% of breast cancer patients came to clinic after 6 months of lumps awareness in their 
breasts. 

Conclusion: The proliferation index of breast cancer among the Nigerian women is similar to other women from 
most parts of the world. The delay in presentation leads to high grades and advanced disease at presentation which 
eventually cause death.
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Introduction
The rate at which breast cancer is diagnosed daily in Nigeria is 

alarming. In 2008, GLOBOCAN estimated 12.7 million cancer cases 
worldwide with 7.6 million deaths. It is also reported that 56% of these 
deaths occur in the developing countries in which Nigeria is among. 
Breast cancer accounted for 23% of these deaths. Breast cancer is the 
most common cancer in women worldwide. It is also the principal 
cause of death from cancer among women globally. Despite the high 
incidence rate, in Western countries, most women diagnosed with 
breast cancer are still alive 5 years after their diagnosis, which is due to 
early detection and prompt treatment [1].

 In Nigeria, 100,000 new cases of cancer are diagnosed annually out 
of 681,000 diagnosed in Africa [2,3]. In the North West geopolitical 
zone of Nigeria, cancer of the breast was second to cancer of the cervix, 
while at University College Hospital, Ibadan [situated in the South 
West geopolitical zone of Nigeria]; it was the leading malignancy 
among women [4]. The North central geopolitical zone has reported 
60 new cases of breast cancer each year that constituted 22.41% of 
new cancer cases registered in 5 years and accounted for 35.41% of all 
cancers in women [5]. 

Breast cancer like any other cancer can arise from a benign lesion 
such as fibrocystic disease or start de novo from normal breast cells 
[1]. It is a condition in which normal cellular regulation ceases to 
function, and cells in the breast are allowed to multiply unchecked 
and to invade adjacent tissues. For this reason, it is called invasive 
breast cancer. Eventually, these cells gain the ability to leave their 
original location (i.e. the breast) and spread to other parts of the 
body [e.g. axillary lymph nodes, the lungs, liver, bones and brain], 
where they continue to grow and disrupt normal function. This 
latter development is known as metastasis and is essentially the 
reason that breast cancer causes death.

In Nigeria, the great number of deaths from breast cancer is 
depressing and highly worrisome [6]. More people die from cancer 
every year than human immunodeficiency virus [HIV], tuberculosis 
and malaria combined [7]. The proliferative index of breast cancer cells 
vary with geographical regions and ethnicity [8]. High value of MKI67 
shows an aggressive tumour therefore poor prognosis. This study is 
designed to study the reasons associated with high death rate of breast 
cancer in Osogbo, South-west, Nigeria. This is the first study on MkI67 
assessment of breast cancer in Nigeria.

Materials and Methods
Area of study and sample collection

This study was approved by our institutional review board. 
Formalin Fixed Paraffin Embedded [FFPE] tissue blocks of samples 
of female patients attending Ladoke Akintola University Teaching 
Hospital, Osogbo, Nigeria were retrieved from Histo-pathological 
archive. The patient bio data were retrieved from the histopathology 
request cards from year 2011 to 2016, while tissue blocks from 60 
primary breast cancer patients obtained in the year 2014 and 2015 were 
used for immunohistochemistry. 
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Patients’ data and sample analysis

Bio data of 154 breast cancer patients were obtained along with the 
reasons and period it took them to report at the clinic from the date of 
breast lump awareness on them were noted in months. All the tissues 
were stained with H&E and graded with Elston-Ellie modification of 
Scaff-Bloom-Richard [9] Methods. 60 cancer blocks, one block from a 
patient were selected for MKI67 Staining.

Delay at presentation time [T] was classified as follows; Less than 
one month (<1), one to three months (1>3), 3 to 6 months (3 > 6), 6 to 
12 months (6 >12) and above months (12>).

Antigen retrieval methodology and Immuno-histochemical 
staining

The slides were processed for immunohistochemistry as follows; 
Tissues were cut at 4 µm and floated in water bath onto charged slides. The 
sections were allowed to dry on hot plate at 60°C for 2 hours. The slides 
were arranged in a slide rack, dewaxed and hydrated with distilled water. 
A litre of retrieval solution was boiled in a pressure pot and the hydrated 
slides were immersed in it, lid tightened and boiled until full pressure was 
reached. The samples were left to boil for three minutes, thereafter left to 
cool for thirty minutes at room temperature. Micropolymer detection kit 
from Abcam was used with monoclonal MKI67 using Diaminobenzidine 
Horseradish peroxidase method. Staining technique was performed 
according to manufacturer’s instruction. Counter staining was done using 
Iyiola-Avwioro haematoxylin for 1 min [10].

MKI67 scoring system

The percentage of tumour cell nuclei stained brown was noted 
under light microscope. Values obtained for MKI67 were scored 
according to St. Gallen (2013) recommendation and other publications 
[11,12]. The classification was as follows:

Scores Proportion

1 0-9%

2 10-18%

3 19-25

4 26+.

Statistical Analysis
The results were analyzed statistically. The mean was calculated 

in each case. The results were compared on quartile basis and level of 
significance found with student t-test.

Results
The modal age group for breast cancer patient is 41-50 years, 28% 

(Tables 1 and 2). 

Table 2 reveals that 80.6% of grade 2 cancer patients came to 
hospital after 3 months while 77.2% of patients with grade 3 tumours 
came to hospital after 3 months. 

Table 3 shows that all grade1 cancers were on low score; 71.88% of 
grade 2 cancers were on lower 2 quartile scores while 70.83% of grade 3 
cancers were on 2 quartile high score (Figure 1).

Discussion
In this study, the age of the cancer patients ranged from 24 to 83 

years. Similarly, Titiloye et al. [13] got an age range of 22 to 82 years 
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Figure 1: Staining pattern of Mki67 among malignant lesions.

in South-west Nigeria. Omoniyi et al. [14] reported 23-92 years in Ife 
south west Nigeria as well. The age range obtained in this work was 
similar to 24 – 99 years obtained in Germany [11]; 27-80 years in China 
[15]. The modal age class for breast cancer in the present study was 
41-50 years old. Contrarily, Ebughe et al. [16] obtained 30-39 years in 

Age No of Patients (%)
<20 0

21-30 4(2.6%)
31-40 26(16.9%)
41-50 43(27.9%)
51-60 36(23.4%)
61-70 41(26.6%)
>70 4(2.6%)

Table 1: Age distribution of breast cancer patients.

Presentation time Grade Total
1 2 3

Count  T<1
%within grade

0 2 2 4
0% 3.2% 2.3% 2.5%

1<3 months
%within grade

2 10 18 30
50.0% 16.1% 20.5% 19.4%

3<6 months
%within grade

2 8 12 22
50.0% 12.9% 13.6% 14.3%

6<12 months
%within grade

0 16 15 31
0.0% 25.8% 17.1% 20.1%

>12 months
%within grade

0 26 41 67
0.0% 41.9% 46.6% 43.5%

Count
Total

4 62 88 154
100% 100% 100% 100%

Table 2: Distribution of breast cancer grade as related to time period in months of 
patients’ presentation at the breast clinic.

Scores Grade 1 Grade 2 Grade 3
Value[%] Value[%] Value[%]

1. 2[50] 13[40.63] 4[16.67]
2. 2[50] 10[31.25] 3[12.5]
3. 0[0] 5[15.62] 2[8.33]
4. 0[0] 4[12.50] 15[62.50]

Total 4[100] 32[100] 24[100]

Table 3: MKI67 against H&E grading.
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Figure 2: a) Grade 3 breast cancer; b): MKI67 immuno-histochemical staining of Tonsil positive control; c): positive staining of breast cancer cells by MKI67. The 
positive cells are stained golden brown to dark brown.

Calabar Nigeria. This may be due to difference in race and social life.  
Mean age was 52.87 years, median 52.3 years for the present study. 
Similarly, researchers got 50.7 years in Ife [14]; 48.62±12.41 years in 
South West Nigeria [17]; 45.06 years in Calabar [16]. A mean age of 
63 years among German [11] and 58.7 years in Finland were recorded 
[18]. 

Breast cancers are often asymptomatic during the early stages 
[19] as obtained in this study in which 64% of the patients presented 
at the Clinic without any other complaints apart from the lump. Our 
result confirmed the report by Bello [20] that there were no sustained 
national campaign programs for breast screening in Nigeria. The high 
level of breast cancer awareness and breast screening did not translate 
to early presentation of breast cancer at the clinic in Lagos south west 
Nigeria [21]. Most breast cancer patients in this study visited the 
hospital when the lump was well developed. The presentation time for 
patients to attend the Clinic after lump discovery was 1 week to 3 years. 
Most breast cancer patients arrived the hospital after 1 year of lump 
awareness in their breasts, and this accounted for 69 (44.8%) out of 154 
patients investigated. According to Sharma et al. [22] a delay of more 
than 3 months is associated with poor survival; as only 34(23.4%) of the 
patients presented within this period. Delay in presentation may lead 
to high stage, 70% of breast cancer patients presented at stages 3 and 4 
in the south west of Nigeria [13]. Report by Agbo et al. [23] in Nigeria 
was shocking as no patient was seen with stage 1 disease in the 5 year 
study period. It is noteworthy that 99.4% presented with late disease 
(55.4%, stage 3 and 44.0% stage 4) and 0.6% [5] presented with stage 2b 
disease. In Ibadan Nigeria, Ntekim et al. [24] reported 2 % (5) stage 1, 
13 % [24-29] stage 2 and 85% late stage 3 and 4. Similar occurrence was 
reported in Kumasi, Ghana [25] in which 82% of patients presented 
with stages 3 and 4 disease. 

Our examination of breast slides revealed that out of 154 breast 
cancer samples, 4 (2.6%), 62 (40.3%) and 88 (57.1%) were on Grades 
1, 2 and 3. In a similar manner, in Southwest Nigeria, 90% of breast 
cancer were on Grades 2 and 3 [13]; 99% high grade in Calabar [16]; 
99% of breast cancers were on high grade in Lagos [23]; Nwafor et al. 
[24-26] found 50% and 37.6% to be Grades 2 and grade 3 respectively 
in Nigeria as a whole. 

Immuno-histochemical quantification of MKI67 has revolutionized 
the study of mitotic index. K167 is expressed in all phases of the cell 
cycle i.e., G [I] S G [2] M, phase but absent in a resting G [0] phase of 
cells. It’s presence at all phases of cell cycle has made MK167 to be an 
excellent proliferative cell marker. Higher proliferation rates are seen 
in cases of cancer. K167 is situated in the nucleolus, especially in the 
dense fibrillar component [27]. During mitosis K167 surrounds mitotic 

chromosomes preventing and maintaining the sister chromatids 
from being scattered in to the cytoplasm following nuclear envelop 
disassembly [28]. MK167 value of less than 10% is considered a good 
prognosis of survival for more than 10 years, while 10% to 20% is said 
to be fair, and more than 25% of stained tumour cells (Class 4) is an 
indication of poor prognosis [11]. This study revealed that 19(31.7%) 
out of 60 samples had a Score 1 that is, less than 10% of tumour cells 
were stained brown. Similarly, 19 [31.76%] of them had Score 4. The 
result also showed that 56.7% belong to the lower half while 43.3% 
belong to the upper half. The mean value was 21.88%, median value 
was 15.0% and range from 0-70%. The mean and median values were 
similar to the one obtained among Germans [11] in which the Mki67 
mean was 20.3±18.1 and median 15, range from 0-99%; mean 26.2%, 
median 20.5% in Japan [29]; mean of 20% in Japan [30]; mean 18% 
among the Norwegian [31]; mean 20% among the Sudanese [32] 
but different from mean 26.9% obtained in Pakistan [33] and mean 
26.7±22.9% among German [34]. On quartile basis, our result was 
between the 36% upper two quartile reported among the Italian women 
[35] and 47.6% reported by Sullivan and colleagues [8]. Also, very 
similar to 62.2% reported among Germans [11]. 

The relationship between H&E grading system and the scoring 
using MKI67 showed moderate correlation in value (r=0.526, p<0.05). 
The result showed that grading and scoring were positively related. 
The mean value for Grades 1, 2 and 3 were 6.75, 13.31 and 35.83 
respectively. Breast cancer in Nigeria had a low mitotic index on Grade 
2 when compared with 16% obtained in Germany [11] and 26.97% ± 
22.23 obtained in Pakistan [33]. The mean value of Grade 3 was similar to 
37% among Germans [11] and 36.10% ± 28.13 among the Pakistan [33].

In conclusion, breast cancers among the Osogbo women were of 
high grade. Histological grading and MKi67 scoring were positively 
related (Figure 2a-2c). 
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