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Abstract---Prognostic factors are important for the diagnosis of breast 

cancer as it helps in identification of high risk patients.  The objective 

of the study is to assess the proliferation index, Ki-67 and correlate it 

with other markers. The present study was a cohort study conducted 

in the Department of General Surgery at Tertiary Care Teaching 

Hospital over a period of 1 year with a sample size of 98. All the 
patients meeting the inclusion and exclusion criteria are recruited 

sequentially by convenient sampling until the sample size is attained, 

with the agreement of the institutional ethics committee. A total of 98 

patients with a mean age of 53.61 ± 12.48 years were studied in the 

final analysis. The mean duration of lump was 4.62 ± 2.18 months 
and only 6.12% had the complaint of pain.  Majority of them had stage 

IIIB carcinoma at 43.88%, followed by stage IIA at 27.55%, 15.31% 

stage IIB, 13.27% stage IIIA.  At cut off 20, 69(70.40%) had ki67 

proliferation index ≥20 and 29(29.59%) had<20. Correlation of Ki-67 

Index with expression of estrogen receptor status had a p value of 

0.019 and with progesterone receptor status, p 0.003 which was 
significant. In the age group of 31 to 60 years, majority of them had 

≥20 Ki-67 but age showed no significant association with Ki-67.  

Duration of lump, menstrual history, physical characteristics of the 

effected breast, physical characteristics of the lump, size of the lump, 

stage and lymph node status had no significant association with the 
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Ki-67 expression. While the estrogen receptor expression had 

significant association with Ki-67 with p value 0.019, the expression 

of progesterone receptor showed a significant correlation with Ki-67 

with p 0.003. 

 
Keywords---Ki-67, breast carcinoma, cell proliferation, 

immunohistochemistry, hormone receptor status. 

 

 

Introduction  

 
The most frequent form of cancer in women is cancer of the breast and is 

responsible for most of the deaths.1  It is a multifactorial ailment and several 

factors contribute to its incidence.  Breast cancer is prevalent across the world 

but its frequency, death rate, and survival rates differ noticeably among various 

parts of the world.  This can be attributed to the type of population, genetic 
factors and location. 2 Variations in risk factors have led to an upsurge in the 

frequency of carcinoma breast, which is growing every day. Even though 

screening people can decrease the burden of breast cancer, over - diagnosis, side 

effects and expensive costs are the drawbacks of this method.  Classification of 

women depending on the susceptibility of risk factors predisposing them to breast 

cancer can be effective in improving risk-free methods and designing targeted 
programs for screening of breast cancer. 3 

      

According to the World Health Organization (WHO) the prevalence of BC in 

women, globally is 2.3 million in 2020 and mortality was found in 6,85,000. The 

death rate in breast cancer is mainly due to extensive metastasis.  From the last 
5-year data up to 2020, there has been nearly 7.8 Mn w newly diagnosed cases of 

BC. Therefore, making BC as the most dominant cancer globally. Breast  cancer 

can occur at any age post puberty however, the incidence is greater at older age.4. 

Breast cancer represents numerous entities ranging from carcinoma-insitu to 

metastatic carcinoma. Breast cancer is often diagnosed through clinical 

evaluation and special investigations such as fine needle aspiration (FNAC) or 
core needle biopsy and mammography.5 Nevertheless, histopathology is the gold 

standard investigation for breast cancer.  Further, the immunohistochemical 

(IHC) markers help in classifying the type of pathology and directs therapeutic 

indications.6 

 
Prognostic variables are critical in the evaluation of BC as it helps in the 

identification of high-risk patients.7  The currently used traditional prognostic 

factors are successful in identifying approximately 30% of the BC patients.  

Hence, there is an utmost need for new prognostic markers.8 Because 

radiotherapy and various medical hormonal manipulations might cause adverse 

effects, risk-based refined procedures are necessary to minimize these unwanted 
effects. Over the last few years, certain additional prognostic factors have been 

identified.9  However, clinical confirmation is still required for majority of them.10. 

Tumor markers have received a lot of attention in the search for potential breast 

cancer prognostic indicators. Invasive breast cancers clinical behavior is heavily 

influenced by cell proliferation. Cellular Proliferation is associated with a negative 
prognosis. As actively proliferating cells can be identified by Ki 67 labelling, it  is 
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more sensitive than other techniques.  As obtaining a consistent mitotic index 

requires particular training in counting with the fraction assessed method, 

mitotic count and Ki 67 proliferation index are  regarded  as  practicable 

approaches.11,12  Ki 67 index has lately sparked renewed interest as a possible 
marker for predicting chemotherapy response.13  Ki 67 immuno-staining is more 

convenient for determining the proliferation index when compared to other 

markers. Ki 67 immunostaining is a simple and economical technique that is 

utilized in practically all pathology laboratories. It just takes a little tissue sample, 

which can be obtained by fine-needle aspirations. In most studies, high Ki 67 

levels are linked to a favourable prognosis.14,15. Aims and Objectives: To asses all 
the prognostic factors of carcinoma breast. To assess the proliferation index (ki67) 

of each of the patient with carcinoma breast 

 

Materials and Methods 

 
The present study was a cohort study conducted in the Department of General 

Surgery at Tertiary Care Teaching Hospital over a period of 1 year with a sample 

size of 98. 

 

Inclusion criteria 

  

 All biopsy proven carcinoma breast were included in this study 
 

Exclusion criteria 

 

 Patients who are treated with neoadjuvant chemotherapy. 

 Male carcinoma breast patients. 

 Recurrent carcinoma breast patients. 

 Patients with distant metastasis. 
 

Methodology 

  
Patients admitted with diagnosis of carcinoma of breast were included in the 

study. Specimen was sent in 10% buffered formalin. The paraffin blocks of 

primary tissue and metastatic lymph node was sent for tumour marker study 

using IHC. The value of ki67 were studied and compared with other prognostic 

markers using appropriate statistical analysis methods. 
 

Statistical Methods 

 

Descriptive analysis was carried out by mean and standard deviation for 

quantitative variables, frequency and proportion for categorical variables. All 

quantitative variables were checked for normal distribution. For normally 
distributed quantitative parameters the mean values were compared using 

independent sample t-test. Categorical outcomes were compared using Chi square 

test /Fisher's Exact test (If the overall sample size was < 20 or if the expected 

number in any one of the cells is < 5, Fisher's exact test was used.). P value < 

0.05 was considered statistically significant.  Data was analyzed by using S PSS 

software, V.22.  
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Results 

 

A total of 98 subjects were considered in the study. 

 

 
Figure 1. Descriptive Analysis of Age (In Years) In Study Population (N=98) 

 

The study population consisted of patients aged between 30 to 80 years with a 

mean age of 53.61 ± 12.48 years. (Figure 1) 

 

 
Figure 2. Descriptive Analysis of Presenting Complaint in the Study Population 

(N=98) 

 

Among presenting compliant, 53 (54.08%) had lump in right breast and 45 

(45.92%) had lump in left breast. (Figure 2) 
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Table 1 

Descriptive Analysis of Size of Breast Lump in the Study Population (N=98) 

 

Parameter Mean ± SD Median Minimum Maximum 

Length (in cm) 4.94 ± 1.56 5.00 1.00 12.0 

Width (in cm) 4.03 ± 1.65 3.00 2.00 8.0 

 

The mean size of the breast lump among the study population was found to be 
4.94 ± 1.56 x 4.03 ± 1.65. (Table 1) 

 

Table 2 

Descriptive Analysis of Lymphadenopathy in the Study Population (N=98) 

 

Lymphadenopathy Frequency Percentages 

Axilla   

Single 42 42.86% 

Multiple 6 6.12% 

No axillary lymphadenopathy 50 51.02% 

Consistency(N=48)   

FIRM 2 4.08% 

HARD 46 95.92% 

Fixity(N=48)   

Fixed 5 10.20% 

Mobile 43 89.80% 

 

Among the study population, 48 had axillary lymphadenopathy.  42(42.86%) of 

them had single palpable lymph node, 6(6.12%) had multiple palpable lymph 

nodes. Out of 48 participants, 46(95.92%) were hard in consistency, 5(10.20%) 

were fixed and 43(89.80%) were mobile. (Table 2) 

 
 

 

 

 

 
 

 

 

 

 

 
Figure 3. Descriptive Analysis of Diagnosis in the Study Population (N=98) 

 

Out of 98 participants, 53(54.08%) participants were diagnosed with carcinoma 

right beast and 45(45.92%) with carcinoma left breast. (Figure 3) 
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Table 3 

Descriptive Analysis of Staging in the Study Population (N=98) 

 

Staging Frequency Percentages 

I 0 0% 

IIA 27 27.55% 

IIB 15 15.31% 

IIIA 13 13.27% 

IIIB 43 43.88% 

IV 0 0% 

 

On staging the disease among the study population, most of them diagnosed with 
breast cancer were of stage IIIB (43.88%) followed by IIA(27.55%) (Table 3). 

 

Table 4 

Descriptive Analysis of Surgery Done in the Study Population (N=98) 

 

Surgery Done Frequency Percentages 

Left breast conservative surgery 20 20.41% 

Left modified radical mastectomy 25 25.51% 

Right breast conservative surgery 20 20.41% 

Right modified radical mastectomy 33 33.67% 

 
All the 98 subjects in the study population were managed surgically. 60% of them 

underwent modified radical mastectomy while 40% of the subjects underwent 

breast conservation surgery. (Table 4) 

 

Table 5 

Comparison of Mean Size of Lump with Ki 67 Index (N=98) 
 

Parameter 
 KI 67 classification (Mean± SD) 

P value 
<20 (N=29) ≥20 (N=69) 

Length (in cm) 5.17 ± 1.42 4.84 ± 1.61 0.339 

Width (in cm) 4.24 ± 1.68 3.94 ± 1.63 0.414 

 

The mean <20 ki67 classification in size of length was 5.17 ± 1.42cm and the ≥20 

ki67 in length was .84 ± 1.61 cm, the association between two groups was 

statistically not significant (P value 0.339). The mean <20 ki67 classification in 

size of width was 4.24 ± 1.68 cm and the ≥20 ki67 in length was 3.94 ± 1.63cm, 
the association between two groups was statistically not significant (P value 

0.414). (Table 5) 

 

Discussion 

 

A total of 98 patients with a mean age of 53.61 ± 12.48 years ranging from 30 to 
80 years, out of which 54.08% with right breast lump and 45.92% with left breast 

lump were included in the final analysis.  Our study is a cohort of females with 

biopsy proven breast carcinoma patients.  Soliman et al. had a similar age group 

in their study with a mean age of 54.6±12 years ranging from 31 to 88 years.15 
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The patients were aged between 20-75 years, with a mean age of 47.41± 11.36 

years in Nigam et al.’s study. 16. In our study group, majority of them had stage 

IIIB carcinoma at 43.88%, followed by stage IIA at 27.55%, 15.31% stage IIB, 

13.27% stage IIIA.  Approximately 42% of the patients were grade 2, and95% of 
the cases displayed tumor size of more than 2 cm in Soliman et al.’s study. 15 The 

most frequent stage of presentation was IIA (31.7%), followed by IIB and IIIB at 

26.8% each, while stages IIIA (9.8%) and IIIC (4.9%) were under 10% in 

Madhushanker et al.’s study. 17  

 

The appropriate cut-off point is still a matter of debate among oncologists.  Hence, 
the most suitable cut-off point for Ki-67 in clinical practice is widely investigated. 

18 Cases with >=20% positive nuclei were classified as high Ki-67 expression, and  

those  with  <  20%  were  classified  as  low  Ki-67expression in our study.  At 

this cut off value, 70.40% had ≥20 Ki-67 & 29.59% had <20 Ki-67   in our study. 

Liang et al. chose the median value of 15% for Ki-67 as the threshold. 19 In their 
study, Kermani et al. found that 53 percent of tumours were Ki-67 positive, with 

> 1% tumour nuclei stained, and 24 percent had tumours with more than 15% 

Ki-67 expression. 20  

 

Axillary nodal metastasis was one of the most important prognostic factors. The 

survival rate is determined by the number of lymph nodes involved, fixity, and the 
presence  of extranodal extension.  Duration of lump, mensural history, physical 

characteristics of the affected breast, physical characteristics of the lump, size of 

the lump, staging and  nodal status showed no significant association with the Ki-

67 expression.  Kermani et al. discovered no correlation between Ki-67 expression 

and age, tumour size, or grade, but a marginally significant correlation between 
nodal status and Ki 67 expression. 21  

 

At a cut off value of Ki-67  ≥ 20, Ragab et al. reported as the tumor size increased, 

nodal affection increased and with advanced grade, Ki-67 expression showed 

higher values in their study. 22 In accordance with our study, Molina R et al. 

found no significant relationship between Ki-67 levels and menopausal status (P = 
0.53), lymph node status, metastasis, or tumour size, but their findings revealed 

that Ki-67 levels were associated with BC stage (P = 0.03), higher levels of Ki-67 

was found in more invasive tumours. 23 In a prospective observational study, 

Madhushankar et al. observed that a high Ki-67 index (≥20%) significantly 

correlated with younger age demonstrating more aggressive tumor and has poor 
prognosis.  They also found a positive relationship between lymph nodes 

involvement, histological grade, and the mean level of Ki67 expression. 17 

 

Conclusion 

 

Ki-67 is a nuclear antigen, which exists in proliferative cells. In our study Age, 
duration of lump, menstrual history, physical characteristics of the effected 

breast, physical characteristics of the lump, size of the lump, staging and lymph 

node status had no significant association with the Ki-67 expression. Based on 

Chi square test, our study demonstrated a significant association between 

expression of estrogen & progesterone receptor with Ki-67. 
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