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ABSTRACT
Objective: To analyze the clinical and histopathologic parameters of patients with breast cancer from the North 
West population of Pakistan.
Study Design: Cross sectional descriptive study.
Place and Duration of Study: Data was extracted from the Institute of Radiology and Nuclear Medicine 
Hospital, Peshawar and Khyber Teaching Hospital, Peshawar from March 2014 to December 2016.
Materials and Methods: Demographic, clinical and histopathological data was extracted from patient files 
using proformas. The following parameters were assessed: age, family history, marital status, side and type of 
surgery, resection margins, tumor markers, foci, tumor grade, TNM stage and lymph node, vascular and 
lymphatic invasion. Data was analyzed for descriptive statistics. Logistic regression was performed by 
stratifying patients according to the disease stage as early stage (ES) (stage I and II) and late stage (LS) (stage III 
and IV) to get odds ratios (ORs) and P -values.
Results: Clinical and histopathological data of 362 patients with breast cancer was profiled. From the available 
data 82 (33%) patients were early stage breast cancer, while 167 (67%) were late stage breast cancer. The mean 
age of patients in the ES breast cancer (45.8 years) was not statistically different from LS breast cancer (45.8 
years) (p=0.99).
ER+ cases were 62%, PR+ cases were 47% and HER2 positive cases were 49%. Lymph node invasion (p<0.0001), 
vascular invasion (p=0.05) and lymphatic invasion (0.009) were statistically significantly associated with LS 
disease. Lymph node invasion was predictive of LS breast cancer (OR=17.1, p<0.0001). In addition, lymphatic 
invasion was predictive of LS breast cancer (OR=3.2, p=0.01). 
Conclusion: The clinical and histopathologic patterns in ES and LS breast cancer are different which may require 
different management approaches. Majority of the patients present with late stage disease. Tumor markers 
positivity pattern differs from western population. Lymph node invasion is a better predictor of late stage 
disease.

Key Words: Breast Cancer, Clinico-pathologic, Estrogen Receptors, HER2-Neu Peptide, Lymph Nodes, 
Progesterone Receptor.
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Introduction
Breast cancer is a commonly diagnosed female 
malignancy. In 2016, the estimated new cases of 
breast cancer were 249,260 with estimated deaths 

1
of 40,890 in USA.  It is estimated that one out of 
every nine women in Pakistan has a lifetime risk of 

2,3
developing breast cancer.  Pakistan has the highest 
burden of breast cancer in Asia and the disease 

208

manifest at a younger age and late stage with a poor 
3-6

prognosis.  
The epidemiological data from Pakistan is very 
l imi ted  due  to  lack  of  a  nat iona l  cancer 

7,8
registry.  However, the risk factors for developing 
breast cancer in Pakistan are female gender, age, 
socioeconomic status, family history, obesity, lack of 
physical activity, reduced breast feeding habit and 
hormonal factors like early menarche and delayed 

2,3,5,7parity.  There is no implemented breast cancer-
screening program in Pakistan and mammography is 
rarely used as a screening tool even among the 

4,5,9educated women.  Clearly, this precludes early 
diagnosis of breast cancer and the disease presents 
at a late stage with high probability of metastatic or 

10micro-metastatic disease. 
Apart from clinical and other histopathological 
variables used in the assessment of breast cancer, 
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three tumor markers are also used namely: estrogen 
receptor (ER), progesterone receptor (PR) and 
human epidermal growth factor receptor 2 (HER2). 
These markers are used as prognostic and predictive 

9,11,12
factors in breast cancer.  ER, PR and HER2 are a 
routine diagnostic work-up in patients with breast 
cancer in Pakistan.
Breast  cancer  presentat ion  patterns  and 
histopathology findings vary in different regions and 

1,13-16
races.   Studies in Pakistan have attempted in 

4,5
analyzing the clinico-pathologic data  but they have 
not stratified breast cancer into different ethnicities. 
We plan to specifically to analyze the clinico-
pathologic parameters and tumor marker status 
from northwest ethnic population of Pakistan. 
Analyzing the clinico-pathological data will help us in 
assessing the disease patterns and in clinical and 
public health intervention measures. The purpose of 
current study was to analyze the clinical and 
histopathological parameters of patients with breast 
cancer from the northwest population of Pakistan.
Materials and Methods
The current study was a cross sectional study. Data 
was extracted from the Institute of Radiology and 
Nuclear Medicine Hospital, Peshawar and Khyber 
Teaching Hospital, Peshawar from March 2014 to 
December 2016. The sample size of the current study 
was 362 patients with breast cancer and the 
sampling technique was consecutive sampling. The 
study was approved from the Ethics Board of Khyber 
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Medical University, Peshawar.
The inclusion criteria were all the available clinical 
and pathological data for patients with breast cancer 
from March 2014 to December 2016 registered at 
Institute of Radiology and Nuclear Medicine 
Hospital, Peshawar with the availability of data for 
these patients in Khyber Teaching Hospital, 
Peshawar. Thus, this data represents the northwest 
Pakistani population as patients from every district 
come to these hospitals for breast cancer treatment. 
The exclusion criteria were patients with metastatic 
disease to breast, other breast tumors, secondary 
tumors in breast and recurrent breast cancer.  
A data collection instrument was developed with the 
help from pathologists and oncologists and was used 
to catalogue the data. Demographic, clinical and 
histopathological data was extracted for patients 
with breast cancer. The demographic and clinical 
data included age of the patient, marital status, 
family history of breast cancer and surgical 
information (laterality of tumor and type of surgery). 
The histopathological data included lymph node 
invasion, vascular invasion, lymphatic invasion, 
grade of the tumor, TNM stage of the tumor, 
resection margin status and final diagnosis and 
subtypes of breast cancer. In addition, data on 
estrogen receptor (ER), progesterone receptor (PR) 
and human epidermal growth factor receptor 2 
(HER2) status was retrieved from patient files. 
Data was analyzed for descriptive statistics. The 
distribution of data was assessed using Histogram 
with normal curve. Based on the presentation of 
data independent sample t test was used for 
comparing the means between the two groups 
(group 1=age in early stage breast cancer; group 
2=age in late stage breast cancer). In addition, 
Fisher's exact test or chi square test was used for 
categorical data depending on the number of data 
points in the cells of a 2×2 table and sample size 
assumption. Logistic regression was performed by 
stratifying patients according to the disease stage as 
early stage (stage I and II, ES) and late stage (stage III 
and IV, LS) to get odds ratios (ORs) and P -values. P 
value ≤ 0.05 was considered statistically significant. 
SPSS version 21 was used for all statistical analyses.
Results
Clinical and pathological data of 362 patients with 
breast cancer was profiled. The mean ± standard 
deviation age of patients with breast cancer was 45.7 
± 11.9 years. The age of patients with breast cancer 
follow a normal distribution.
The mean age of patients in the early stage breast 
cancer (45.8 years) was not statistically different 
than the mean age of patients with late stage breast 



cancer (45.8 years) (p=0.99, independent sample t 
test) (Table 1). 
From the available data 82 (33%) patients were early 
stage breast cancer, while 167 (67%) were late stage 
breast cancer.  Moreover, the histologic subtypes 
were ductal (88%), medullary (5%), lobular (4%) and 
other types (3%). ER+ cases were 62%, PR+ cases 
were 47% and HER2 positive cases were 49%. 
The other clinical and pathological variables 
including family history, marital status, laterality of 
tumour, lymph node status, vascular invasion, 
lymphatic invasion, resection margin status, ER 
status, PR status, HER2 status, tumour grade, type of 
surgery and tumour foci were cross tabulated with 
disease stage (ES breast cancer and LS breast cancer) 
to identify any relationship. 
Lymph node invasion (p<0.0001, Fishers' Exact test), 
vascular invasion (p=0.05, Chi Square test and 
lymphatic invasion (0.009, Chi Square test) were 
statistically significantly associated with late stage 
disease. In addition, HER2 positivity and type of 
surgery (modified or total mastectomy) were also 
associated with late stage disease with a trend 
towards statistical significance (p=0.07 and p=0.08 
respectively, Chi Square test).
Next, we assessed the predictive significance of 
clinical and pathological variables using logistic 
regression model. On univariate logistic regression 
lymph node invasion was predictive of late stage 
breast cancer (OR=17.1, 95% C I  4.36-66.9, 
p<0.0001). In addition, lymphatic invasion was 
predictive of late stage breast cancer (OR=3.2, 95% 
CI 1.32-8.06, p=0.01). Finally, there was a trend 
towards statistical significance in case of vascular 
invasion and ER positivity for predicting late stage 
breast cancer (p=0.07 and p=0.09 respectively). 
Discussion
The current study compiled and analysed the clinico-
pathologic data of 362 patients with breast cancer. 
The available data was entered into different 
statistical models to explain clinically relevant 
information for pathologists, oncologists and 
surgeons. This study specifically reported the clinico-
pathologic characteristics of patients with breast 
cancer from the northwest Pakistani population. 
The mean age of patients diagnosed with breast 

13cancer is similar to the African population.   There 
was no difference in the mean age of patients with 
early stage breast cancer and late stage breast cancer 
in the current study. The median age of patients 
diagnosed with breast cancer in Pakistani population 
is very low (45 years) compared to USA population 

1,16,17(62 years).   In addition, less than 5% of the cases 
1,17,18  presents with age less than 40 years in USA.
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However, in our study 26% of the patients presented 
with age less than 40 years. Furthermore, there is no 
difference in the mean age of patients in early stage 
and late stage breast cancer in our population but 
patients in late stage disease are 4 years older in 

13African population.  These figures in our study 
compared to the published literature are alarming 
and require public health intervention measures.
Majority of patients present at a late stage (67%) in 

4Pakistani population compared to Brazil (53%)   and 
19Egypt (46%).   Interestingly, in USA only 17% of the 

cases of breast cancer are diagnosed at a later 
15stage.   The difference between Pakistan and USA 

(67% versus 17%) is striking. The early diagnosis of 
breast cancer in USA is attributed to the fact that the 
breast screening and its awareness is a routine 

15,20practice in USA.   Thus, this mandates the need for 
early diagnosis through the introduction of 
mammography as a screening tool in Pakistan with 
properly planned breast cancer awareness 
campaigns. 
The histologic subtypes presented in the current 
study are significantly different from the reported 

2,21literature.   This may be, because, patients who 
visit the hospitals included in the study might have 
previous pathology reports from a variety of 
different pathology laboratories. Logistically, 
validating all the reports from different laboratories 
is a challenging task which might be difficult to 
achieve in resource limited settings.
Furthermore, the rates of ER, PR and HER2 positivity 
in Pakistani population appear different. ER+ cases a 
significantly less (62%) compared to western 
population (78%) and PR+ cases are, again 
significantly less (47%) compared to western 
population (60%). In contrast, HER+ cases are more 
than 2 times higher in Pakistani population 

11,12 compared to western population.  The under-
reporting of ER and PR and over-reporting of HER2 
may have attr ibuted to the fact  that  the 
immunohistochemistry protocols and the reporting 
criteria might not be stringent in pathology labs of 
P a k i s t a n .  T h i s  w a r r a n t s  a  s t a n d a r d i s e d 
immunohistochemistry protocol, a standardised and 
validated scoring criterion and a validated diagnostic 

5cut-off.   
Moreover, we assessed the utility of various clinical 
and pathological variables for any association and or 
prediction of late stage breast cancer. Lymph node 
invasion, vascular invasion and lymphatic invasions 
were associated with late stage disease. These 

22
findings support the existing literature.  
HER2 positive cases are present mostly in late stage 
breast cancer and again this finding supports the 



Table I: The Distribu�on of Age in Early Stage and Late 
Stage Breast Cancer

Abbrevia�ons: ES= Early stage breast cancer, 
LS=Late stage breast cancer
*Independent sample t test

Table II: Cross Tabula�on (Chi Square Test and Fisher's 
Exact Test) of Clinical and Pathological Variables with 
Disease Stage

Abbrevia�ons: a = Chi Square Test, b = Fisher's Exact Test, 
R0 = Nega�ve resec�on margin, R1 = Posi�ve resec�on 
margin, ER = Oestrogen receptor, PR = Progesterone 
receptor, HER2 = Human epidermal growth receptor 

Table III: Logis�c Regression Modelling to Assess the 
Predic�ve Significance of Clinico-Pathological Variables 
for Late Stage Disease
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9,22existing literature.   Modified radical and or total 
mastectomy are offered as a treatment option to 
patients with late stage breast cancer. However, the 
current literature suggests that breast conserving 
surgery could potentially be an option in stage III 

23disease.  Thus, these findings suggest that the 
surgical practice could potentially become more 
rigorous and may move toward breast conserving 
surgery.
Finally, lymph node invasion and lymphatic invasion 
as predictor or explanatory variables could predict 
late stage disease as a predicted or response 
variable. These findings are consistent with the 

4,14,15,19existing literature.  These predictive factors 
should thus be considered in the pathology reports 
as a “marker” of late stage disease. 
Conclusion
The clinico-pathologic patterns in early stage and 
late stage breast cancer are different, which may 
require different management approaches. Majority 
of the patients present with late stage disease, 
however, age at presentation is similar in early stage 
and late stage disease. Tumor markers positivity 
pattern differs from western population which may 
require further studies to identify the risk factors. 
Lymph node invasion is a better predictor of late 
stage disease and may be used as a surrogate marker 
of late stage presentation. 
Analysis of the clinico-pathologic parameters could 
have important c l inical  and publ ic  health 
applications. We hope that these findings from a 
relatively large sample of patients would help to 
improve the management of patients with breast 
cancer in our local population. 
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