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ABSTRACT 

Objectives: To evaluate the tumor grades in different receptors (Estrogen, Progesterone and Her-2/neu) categories and age 
groups among women with Breast Cancer.  
Study Design: An observational cross-sectional study.  
Place and Duration of Study: Oncology department, Jinnah Postgraduate Medical Center, Karachi, from Jul 2017 to Dec 2018. 
Methodology: Total of 450 patients were enrolled in this study using non-probability consecutive sampling technique. The 
Receptors Status of Estrogen, Progesterone and Her2/neu was resolved into 4 different categories as i) Triple Positive 
(ER+PR+HER2+), ii) Triple Negative (ER-PR-HER2-), iii) ER+PR+Her2-, iv) ER–PR-Her2+. Age-wise, patients were divided 
into 3 groups.  
Results: The mean age of patients was 46.57 years ± 10.82. No patient was observed with Grade I tumor while 240 with Grade 
II and 210 with Grade-III. 164/450 patients were observed in the ER+PR+Her2- category. Out of 164, 68.3% were Grade-II and 
31.7% were Grade-III (p˂0.001). In Triple-Negative category, 94 patients were observed, 31.90% were Grade-II while 68.10% 
were Grade-III (p<0.001). The patients, age with tumor Grade also showed statistically significant correlation (p<0.001). 
Conclusion: This study sheds light on the tumor characteristics of our local population. Majority of our patients had 
ER+PR+Her2– phenotype/category dominantly having Grade-II tumors followed by Triple Negative typically showing 
Grade-III. Many of our patients were young (aged less than 36 years) having largely Grade-III tumors while older patients of 
age above 51 years dominantly showed Grade-II. 
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INTRODUCTION 

Worldwide, breast cancer was the most common 
cause of cancer death in women, and it accounted for 
521,817 of the total estimated 8.2 million cancer related 
deaths in 2012.1 

The histologic grading system for breast cancer is 
a semi quantitative evaluation of morphologic features, 
based on which pathologists grade breast tumor into    
3 categories of well (G I) to moderate (G II) to poorly 
differentiated (G III). The higher the tumor grade, the 
worse the prognosis.2 Several grading systems have 
been accepted for breast cancer, namely the Modified 
Bloom Richardson and the Nottingham one. These sys-
tems have been validated in multiple studies demon-
strating a correlation between disease free survival and 
breast cancer specific survival with tumor grade.3,4 

Approximately 50-85% of breast malignancies 
exhibit ER or PR positivity and are referred to as 

hormone receptor-positive cancers having a better 
prognosis and these patients benefit from endocrine 
therapy.5,6 

HER-2/neu is a proto-oncogene amplified and 
over-expressed in 15-20% of breast cancer cases in 
women. It is a good predictor of response to Trastuzu-
mab, but also accounts for the aggressive behavior of 
the disease and poor prognosis.7 Her2 status is defined 
by ASCO/CAP (American Society of Clinical 
oncology/College of American Pathology) guidelines.8 

Younger patients have significantly higher tumor 
grade and now, it is well-known that age is an impor-
tant prognostic factor with younger women having a 
poorer outcome in comparison with older women.9,10 

In this study, we focused on these above-
mentioned important prognostic and predictive factors 
such as Grades of tumor, Receptors status and Age of 
patients in our local population. Histological grades of 
breast tumor were evaluated in 4 different receptors 
(Estrogen, Progesterone and Her-2/neu) categories/ 
combinations and in 3 different age groups. Up to the 
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best of our knowledge, no study has done such 
evaluation of grades of tumor in different receptors 
categories, locally. 

METHODOLOGY 

This was an observational cross-sectional study 
which was conducted in Oncology Ward of Jinnah 
Postgraduate Medical Center, the largest public sector 
tertiary care hospital in Karachi. The ethical approval 
from Institutional Review Board with IRB No. (F-2-
81/2017-GEN/429/JPMC)was obtained from JPMC 
Research Department. A sample size of 450 was calcu-
lated using Select Statistics Sample size calculator, 
keeping a prevalence of breast cancer of 23% from pre-
viously published data,11 a confidence interval of 98%, 
and the margin of error of 4.6%. The sample was rec-
ruited through non-probability consecutive sampling 
technique. All patients referred to the Oncology ward 
of Jinnah Postgraduate Medical Center, Karachi, 
Pakistan between July 2017 to December 2018 for the 
diagnosis and management of breast cancer participa-
ted in the study. The inclusion criteria into the study 
was patients with biopsy proven breast cancer reports 
mentioning grades of tumor and having complete 
receptors status (ER, PR, HER2/neu) tests done and 
those breast cancer patients not having these relevant 
tests reports were excluded from the study. Thus total 
450 patients fulfilling our criteria were included in the 
study using non-probability consecutive sampling 
method. We collected information on all cancer cases 
including patient demographics, histological type, and 
grade of tumor and receptors status.  

Estrogen, Progesterone and Her2/neu Receptors 
Status was resolved into 4 different categories/com-
binations as Triple Positive (ER + PR + HER2 +), ii) 
Triple Negative (ER-PR-HER2-), iii) ER + PR + Her2-, 
iv) ER-PR-Her2+. Subjects were also categorized into 3 
age groups i.e. younger age group of 18-35 years, 
middle age group of 36-50 years and older age group 
of 51 years and above. Distribution of histological 
grades was statistically evaluated in these 4 receptors 
categories and 3 age groups via analyzing the data 
through SPSS version 20 using the Chi-Square test to 
observe statistical significance.A statistical value of less 
than 0.05 was considered significant. 

RESULTS 

 A total of 450 subjects were included with ages 
ranging from 18-80 years of age. The mean age ± SD of 
patients was found to be 46.72 ± 10.82 years. 240 pati-
ents out of 450 (53.30%) were diagnosed with Grade II 

and 210 (46.70%) with Grade III tumor grade. No 
patient was observed with Grade I tumor. The most 
common histological breast cancer type was Infiltra-
ting Ductal Carcinoma, Not Otherwise Specified (IDC, 
NOS) and its variants as shown in Table-I. 

Table-I: Tumor characteristic (histology, receptors status and 
grade) and distribution of patients as per 3 age groups 
(n=450). 

Variables n (%) 

Age (years) 

18-35 
36-50 
51 and above 

73 (16.2%) 
233 (51.8%) 
144 (32%) 

Tumor Type 

Invasive Ductal Carcinoma (Not 
Other vise Specified) and its variants 
Infiltrating Lobular Carcinoma  
Metaplastic Carcinoma 
Infiltrating mixed Ductal & Lobular 
Invasive micropapillary carcinoma 
Invasive mucinous carcinoma 

 
430 (95.6%) 

10 (2.2%) 
5 (1.1% 
1 (0.2%) 
1 (0.2%) 
3 (0.7%) 

Tumor Grade 

Grade I 
Grade II 
Grade III 

- 
53.3% (240) 
46.7% (210 

Receptor Status 

Estrogen Receptor +ve 
Estrogen Receptor -ve 
Progesterone Receptor +ve 
Progesterone Receptor -ve 
Her2 +ve 
Her2 -ve 

276 (61.3%) 
174(38.7%) 
240(53.3%) 
210(46.7%) 
149(33.1%) 
301(66.9%) 

Distribution of Tumor Grade II and Grade III was 
analyzed in 4 different receptor categories/combina-
tions. It was found that total 386 patients fell into these 
4 categories out of 450. Majority of our patients, 164/ 
450 (36.5%) had the ER+PR+Her2- category/pheno-
type. Out of 164 cases, 68.3% were having Grade II 
tumors and 31.7% were Grade III with a significant 
p˂0.001. Similarly, in the Triple Negative category, 94/ 
450 (21%) patients were observed. Out of 94 patients, 
31.90% were having Grade II while 68.10% were with 
Grade III with a p-value of <0.001.  

For the remaining 2 categories, the p-value was 
>0.05, rendering it as statistically insignificant. These 
results are shown in Table-II. 

Table-II: Tumor grades distribution in 4 different receptor 
categories (n=386). 

Hormone Receptor 
Status/Categories  

Grade-II Grade-III 
p-

value 

Triple Positive (64) 29 (45.3%) 35 (54.7%) 0.165 

Triple Negative (94) 30 (31.9%) 64 (68.1%) <0.001 

ER+PR+Her2- (164) 112 (68.3%) 52 (31.7%) <0.001 

ER-PR-HER2+ (64) 31 (48.4%) 33 (51.6%) 0.397 
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In the present study, tumor grades were also 
evaluated with subject’s age at the time of diagnosis. It 
was discovered that in patients with age group 18-35 
years, total 73/450 (16.3%) patients were observed. Out 
of these 73 patients, 27 (37.0%) subjects had Grade II, 
while 46 (63.0%) were having Grade III tumors. The 
highest numbers of patients i.e 233/450 (51.7%) were 
observed in the age group 36-50 years, 120 (51.5%) 
were diagnosed with Grade II and 113 (48.5%) with 
Grade III disease. And similarly in the age group of 51 
years and above, 144/450 (32%) patients were obser-
ved, out of which, 93 (64.6%) patients were diagnosed 
with Grade II and 54 (35.4%) with Grade III. Statisti-
cally age was significantly correlated (p<0.001) with 
tumor grades revealing that younger patients had 
significantly more Grade III tumor while older patients 
were diagnosed more with Grade II. These results are 
shown in Figure. 
 

 
Figure: Tumor grades evaluation in 3 age groups (n=450). 
 

DISCUSSION 

The variation in the clinical behavior of breast 
cancer among patients is due to heterogeneity in the 
breast cancer biology which is itself determined by 
many factors including Grades of tumor, Receptors 
status of Estrogen, Progesterone and Her 2/neu and 
age of patients. Having this rational in background, the 
present study focused on these important deterministic 
factors to be analyzed in our patients and so the pat-
tern of histological grades of breast tumor was evalua-
ted in 4 different receptors categories and in 3 age 
groups. It was found out we have an extremely low 
frequency/prevalence of Grade I tumor, 0 case out of 
450. Majority of our subjects were diagnosed with 
Grade II tumor i.e 240 (53.3%) while 210 (46.7%) identi-
fied as Grade III. In a study conducted at Shaukat Kha-
num Memorial Cancer Hospital and Research Center 
(SKMCH & RC), it was reported that out of a total of 

4,366 cases of breast carcinoma, only 1.3% were Grade 
I, followed by 41.4% Grade II and Grade III with hig-
hest incidence of 49.6%.12 A study conducted at the 
Agha Khan University Hospital Karachi showed Grade 
I tumor at the rate of 6.6%.13 In contrast, a study from 
India, reported prevalence of Grade I breast carcinoma 
of 19% while that of Grade II and Grade III to be 54% 
and 27% respectively.14 

In our study, The ER+PR+Her2- category showed 
the highest number of patients (164 out of 450) and 
histological Grade II dominated (68.30%) in this 
category vs Grade III (31.70%) with a p-value of <0.001. 
Our findings of having the highest number of patients 
in the ER+PR+Her2- category are similar to the study 
of SKMCH & RC, they also assessed the Receptor 
Status in four categories similar to us and reported the 
highest prevalence of patients (37.3%) in the category 
ER+PR+HER2-. However, unlike our study, they did 
not assess the grades of breast carcinoma within these 
4 different receptors catego-ries.12 The study conducted 
at the Aga Khan Hospital Karachi, in which patterns of 
hormone receptor status and HER-2/neu over expres-
sion was assessed in breast cancer patients and correla-
ted with histologic grade, tumor size and lymph node 
metastasis, reported that patients with ER and PR 
positivity had dominantly Grade I and II tumors as 
compared to Grade III (p value<0.001).13 

In the category of triple-negative, 94 patients were 
observed out of total 450 cases representing almost 
21% of the total patients. The prevalence of triple nega-
tive phenotype as reported by the study at SKMCH & 
RC was 16.6%.12 We found in our study that there was 
a preponderance of Grade III tumors in this category of 
triple negative at the rate of 68.10% with only 31.90% 
cases of Grade II tumors (p-value <0.001). It is well 
established that triple negative breast cancer is known 
to have a poorer prognosis and is characterized by 
high grade (Grade III) and thus an aggressive behavior 
as reported in literature.15,16 Similarly, the prognostic 
significance of triple-negative breast cancer was exp-
lored in a cohort of 1,601 patients with breast cancer. It 
was found that subjects with triple negative cancer had 
an increased likelihood of distant recurrence (hazard 
ratio, 2.6; 95% confidence interval, 2.0-3.5; p<0.0001) 
and death (hazard ratio, 3.2; 95% confidence interval, 
2.3-4.5; p<0.001) within 5 years of diagnosis as compa-
red to other subjects in the cohort.16 

In the present study, histological grade was also 
correlated with 3 different age groups. We reported a 
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significant correlation (p<0.001) between the tumor 
grade and age. The Grade III malignancy was most 
prevalent in the younger age group of 18-35 years 
while Grade II was more prevalent in older age group 
of 51 years and above. In the middle age group both 
grades were seen in almost equal proportions. These 
findings are in concordance with literature from other 
regions.2,17 An American study reported similar find-
ings that the younger subjects were significantly cor-
related with Grade III (p<0.001). The study concluded 
that younger women have a worse prognosis in comp-
arison with the older patients in terms of recurrence 
rate, distant metastasis, and overall survival.18 An ano-
ther study published in the Journal of Clinical Onco-
logy also reported similar findings to our study that 
younger patients were more likely to have higher-
grade and a triple-negative hormone receptor status 
(p<0.001).19 

CONCLUSION 

This study looked at the tumor biology/characteristic 
of breast cancer in our local population. Majority of our pa-
tients showed ER+PR+Her- phenotype largely having Grade 
II tumor followed by Triple Negative phenotype typically 
showing Grade III. No patient with Grade I tumor was obser-
ved. The bulk of our patients were in age group of 36 to 50 
years. A substantial number of our patients were of young 
aged 35 years or less, dominantly presentingwith Grade III 
tumors while older patients of age51 years and above mostly 
showed Grade-II tumor. 
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