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ABSTRACT

Background: Carcinoma breast is the most common cancer in women worldwide. The present study was done with
the objective to find expression and correlation of Estrogen Receptors(ER), Progesterone Receptors(PR) and p53 in
breast carcinoma and to correlate expression of these tumor markers with histological type, grade and other parameters.

Methods: The study was conducted on 65cases of breast cancer in the department of Pathology of a tertiary health
care center. Histopathological and IHC studies were done for ER, PR and p53 expression, brown nuclei were taken as
positive results and IHC Scoring was done.

Results: All the cases were of Infiltrating Ductal Carcinomas(NOS) between 30-70years of age with varying tumor
sizel-6cm. Maximum cases were of grade III followed by grade II. Metastatic carcinomatous deposits in Lymph nodes
were seen in 42cases. On the basis of ER PR positivity, tumors were separated into 4 categories with category IV having
maximum number of cases. ER/PR expression in grade III cases was significantly low. With increasing grade, the
expression of p53 increased which was statistically significant p=0.007. Lymph nodes showing metastatic deposits were
highest in ER PR negative cases which was statistically significant(p=0.028). p53 expression was higher in category IV
cases(32.3%) as compared to category 1(15.4%).

Conclusion: In the present study it was observed that as the grade increases, ER PR decreases and p53 positivity
increases. Thus ER PR status is inversely proportional to p53 expression and emphasizes the need to find out the
prognosis, survival and line of treatment.
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Introduction

Breast cancer, second only to carcinoma lung, is the most
common cancer in women worldwide. The incidence of
breast cancer which was about 12% in 2012 is expected to
increase by 26% by 2020 and most of these will be seen in
developing countries.!! One in every eight women stands
the chance of being diagnosed with breast cancer in their
lifetime.!?! Incidence of breast cancer is strongly related to
age, with the highest incidence rates being in older women,
supporting a link with hormonal status.”! In Asia however,
breast cancer incidence peaks among women in their
forties whereas in the United States and Europe, it peaks
among women in their sixties. In India premenopausal
women constitutes about 50% of all breast cancer patients.

Breast cancer risk in India revealed that lifetime duration of
breast feeding was inversely associated with breast cancer
risk among premenopausal women. B¢ Higher education
level and income are also shown to be significant reasons
for an increased risk of breast cancer.”® This is because
economic independence may encourage women to remain
single or marry late thereby increasing their risk of getting
the disease.!"!

Histopathology, either excision or tru-cut biopsy, is the
gold standard to confirm the breast malignancies and
also to type and grade it. In recent years, for therapeutic
and prognostic purposes breast cancer once diagnosed,
is then subjected to immune-histochemical studies (IHC)
which commonly include estrogen receptor (ER) and
progesterone receptor (PR). With advent of molecular
classification of breast carcinoma along with these, other
ancillary cytokeratin prognostic markers (BRCA 1, BRCA
2, p53, Bel 2 and Ki 67) have markedly revolutionized
the research for breast cancer.’? Estrogen receptors (ER)
are specific proteins located mainly in the cytoplasm of
cells of target tissue for estrogen action.'™ Progesterone
receptor is an intracellular steroid receptor that specifically
binds progesterone expressed by a single gene.!'] Recent
studies also suggest that assessment of PR are equally or
more valuable than those of ER in predicting the disease-
free interval in patients with breast cancer. The patients
expressing ER and PR positivity respond well to the
hormonal treatment and have a better prognosis as well as
better survival rate.!'?

p53 is the main regulator of genomic stability through
regulation of the cell cycle. Over expression of p53, which
is caused by TP 53 mutation, is the most frequent genetic
alteration in not only breast cancers but also in various
malignancies such as ovarian, esophageal and GIT.["
Breast tumors expressing a high amount of p53 are more
frequently ER-negative and PR-negative and are also

associated with a high proliferation rate, high histological
and nuclear grades, aneuploidy and poorer survival.l'+!3]

The present study was done with the objective to find
expression and correlation of ER, PR and p53 in breast
carcinoma as well as to correlate expression of these tumor
markers with histological type, grade and other parameters
in a small cohort of north Indian female population
suffering from breast cancer.

Materials and Methods

The study was conducted on 65 cases of breast cancer
received as mastectomy specimens in the department of
Pathology of a tertiary health care center. The patients
were divided into four groups according to age. These were
labeled as Group I, II, IIT & IV which included patients
between 31-40 years of age, 41-50 Years, 51-60 Years and
61-70 Years respectively. Depending upon the tumor size,
they were also classified as those having size less than 2 cm,
size between 2 — 5 cm and size more than 5 cm. (Table 1)

Exclusion criteria is only cases of infiltrating ductal
carcinoma NOS were included in the study. Rest of the
histo-pathological variants such as medullary, tubular, etc.
were not included in the study.

The tissue was formalin fixed and paraffin embedded with
sections obtained and stained for Haematoxylin and Eosin
for histopathological confirmation, typing and grading. In
all the cases IHC studies were done for ER, PR, and p53
expression. The sections were taken on Poly-L-Lysin coated
slides and antigen retrieval was done by conventional heat
extraction system on pressure cooker and protein block
was obtained. Protein Block was incubated for 30 min.
and 2 washes in tris buffer were given for 5 minutes each.
Primary antibody for ER(Monoclonal rabbit antibody RMA
B0O1from diagnostic biosystem India), PR(Monoclonal
rabbit antibody RMA B002from diagnostic biosystem
India) and p53 (CME298BK from biocare medical)
were employed and sections were kept for 1 hour in the
moist chamber followed by 2 washes in tris buffer for 5
minutes each. The post primary block was then applied for
30 minutes, 2 buffer washings given for 5 minutes each,
incubation done with Polymer for 30 minutes. Again after
2 washings with tris buffer slides were covered with DAB
for 2-3 min and haematoxyllin Counterstaining was done.
For ER, PR and p53, brown nuclei were taken as positive
results. In all the cases positive and negative controls were
run for ER, PR and p53.

Scoring of Estrogen Receptor: For number of positively
staining cells less than 10%, 10-50%, 50-75% and more
than 75% a score of 1, 2, 3and 4 was given respectively.
Similarly a score of 1, 2and 3 was given for cells staining
with low, medium and strong intensity respectively.(Fig.1)
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Scoring of Progesterone Receptor: Zero score was given
for no nucleus staining brown. For nuclei ranging between
1-25%, 26-50%, 51-75% and 76-100%, a percentage
score (PS) of 1, 2, 3 and 4 was given. Similarly an
intensity score of 0,1, 2 and 3 was given for cells showing
No staining, weak, medium and high intensity staining
respectively. Total score was calculated according to the
formula (TS=PS+IS) Range 0-7. Low score was graded as

quick score 2-3, Medium as quick score 4-5 and High as
quick score 6-7. (Fig.2)

Scoring of p53: It was also done on a similar pattern with
less than 5% cells getting a score of zero, 5-25% score of
1, 25-50% 2 and more than 50% being awarded a score
of 3. Similarly a score of 1, 2 and 3 was awarded for mild
moderate and strong staining intensity. (Fig.3)

Table 1: Showing Correlation of ER, PR & P53 with Age of Patients and Tumor Size.

No. of Cases 11 25 19 10 19 44 2
ER+ 7 4 11 5 10 16 1
ER - 4 21 8 5 9 28 1
PR+ 10 7 5 4 11 14 1
PR- 1 18 14 6 8 30 1
p53+ 19 10 5 10 26 2
p53- 7 6 9 5 9 18 0

Fig. 2: PR positivity (Nuclear) - IHC.

Fig. 3: p53 positivity Grade III - IHC.
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Results

All the patients included in the study were females
between 30-70 years of age with most of the cases in
the fifth and sixth decade of life (67%). Right breasts
were more commonly involved (63%) with tumor more
commonly seen in upper and outer quadrant (84%). Tumor
size varied from 1-6 cm with maximum number of cases
ranging between 2-5 cm (44/65; 67.7%) i.e. in the T, stage.
As per exclusion criteria of the study all the 65 cases were
infiltrating ductal carcinomas (NOS).

Grading: Nottingham modification of RBB scoring when
employed showed that maximum cases were of grade III
(42 cases; 64.6%) followed by grade II (17 cases; 26.2%)
and then grade I (6 cases; 9.2%).

Lymph Node Status: Lymph nodes were recovered in all
65 cases with metastatic carcinomatous deposits noted in
42 cases(64.6%) which included 14 cases of N1 stage (1-3
nodes), 18 cases of N2 stage (4-9 nodes) and 10 cases of
N3 stage ( >10 nodes). All the nodes recovered in 6 grade I
tumors were reactive. Out of 17 cases of grade II carcinoma
metastatic deposits were seen in 10 cases (59%) with 7 cases
(41%) showing reactive hyperplasia. 32/42 (76.2%) grade
IIT tumor cases showed metastatic carcinomatous deposits.

Immuno-Histochemical Expression: Estrogen receptor
(ER) positivity was seen in 27/65 cases (41.6%) while
Progesterone Receptor (PR) positivity was seen in 26/65
cases (40%). p53 expression was noted in 38/65 cases
(58.5%). On the basis of ER/PR positivity, tumors were
separated into 4 categories :- Category I as ER+ve PR+ve,
Category II as ER+ve, PR-ve, Category III as ER-ve,
PR+ve, and Category IV as ER-ve, PR-ve. It was noted that
maximum number of cases were of category IV accounting
for 50.7% of total cases (Table 2).

Correlation of ER, PR with Age of the patients: From
the Table 1 it can be seen that maximum number of cases
were in group II (25/65) followed by group III (19/65).
Out of the 25 cases in group II only 4 (16%) were ER
positive whereas 21 (84%) cases were ER negative. In
group III, out of 19 cases 11 (57.9%) showed ER Positivity
while 8 cases (42.1%) were negative for ER expression.
(p=0.003; Significant). The ER positivity in group I and
group IV patients was 63.7% and 50 % respectively. When
we evaluated the PR expression, the group II patients
showed a PR positivity of 28% as compared to group III
patients where it was 26.3%. (p=0.901; Not Significant).
PR positivity in group I patients was 91% and in group IV
patients was 40%.

Correlation of pS3 with Age of the patients: The group
IT cases showed a high p53 expression of 76% as compared
to group III patients where the p53 expression was 52.6%.

The p53 expression in group I and group IV was 36.4% and
50 % respectively.

Correlation of ER, PR with Size of the Tumor: ER
positivity was 52.6% (10/19) cases with tumor size less
than 2 cm while it was 36.4% (16/44) patients having a
tumor size between 2-5 cm. The two cases having tumor
size more than 5 cm showed an ER positivity of 50%. PR
positivity for the three groups was 57.9%, 31.8% and 50%
respectively.

Correlation of p53 With Size of the Tumor: Out of 38
cases showing a positive p53 expression 10 cases (26.3%)
had tumor size less than 2 cm, 26 cases (68.4%) had tumor
size ranging between 2-5cm and 2 cases (5.3%) had tumor
size more than 5cm.

Correlation of ER, PR with Grade of Tumor: All the
6 grade I tumor cases were of category 1. The 17 grade
IT cases expressed an ER positivity of 53% (9/17) and
PR positivity of 58.8% (10/17). ER and PR expression in
grade III cases was significantly low with ER positivity of
28.6 % and PR positivity of 23.8% only. (Table 3)

Correlation of p53 with Grade of Tumor: p53 immuno-
expression was 38/65 (58.5%). None of the grade I tumors
was positive for p5S3 expression. In the study conducted,
with increasing grade of the tumor, the expression of p53
also increased (58.8% in grade II & 67.4% in grade III).
This was statistically significant p=0.007. (Table 4)

Correlation of ER and PR with Lymph Nodes Status:
In the present study, out of 19 ER, PR positive cases, 8
cases (42.1%) showed lymph nodes having metastatic
carcinomatous deposits while in 11 cases (57.9%) nodes
showed reactive hyperplasia. When the number of cases
showing lymph nodes with metastatic deposits was
calculated in ER PR negative cases, it rose to 24/33
accounting for 72.8% involvement. Only 9/33 (27.3%)
cases showed reactive lymph nodes. This correlation was
found to be statistically significant (p=0.028). (Table 5)

Correlation of p53 With Lymph Nodes Status: In the
present study out of 38/65 p53 positive cases, 26 (68.42%)
had metastatic carcinomatous deposits while 12 cases
(31.6%) showed reactive lymph nodes. The percentage of
cases showing metastatic deposits in 27 p53 negative cases
was 59.3% whereas 40.7% of p53 negative cases did not
show any metastatic deposits. The results were however
were not found to be statistically significant. (Table 5)

Correlation of ER, PR and p53: p53 expression was found
to be higher in category IV cases which were both ER &
PR-ve (Hormonal -ve) 32.3% as compared to patients who
were hormonally positive i.e. both ER & PR +ve category
1 (15.4%) but the correlation was not significant. (Table 6)
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Table 2: Showing Combination of ER and PR Cases.

ER+PR+ (Category 1) 19 29.3%
ER+PR- (Category Il) 7 10.7%
ER-PR+ (Category Ill) 9.3%
ER-PR- (Category 1V) 33 50.7%

Table 3: Showing Correlation of ER & PR with Grade of Tumor.

| 6 6 - -
Il 9 10 7 3 5
1 12 10 7 3 28

Table 4: Showing Correlation of P53 with Grade of Tumor.

I - - - - 0 6 0%
Il - 3 1 6 7 10 17 58.8%
1l - 6 2 20 14 28 42 67.4%

Table 5: Showing Correlation of ER PR and P53 with Lymph Node Status.

No. of Cases 19 6 33 38 27
Metastatic Lymph Nodes 8 4 24 26 16
Reactive Lymph Nodes 1" 2 9 12 1"

Table 6: Showing Correlation of ER, PR and p53.

Category | (ER + PR+) 10 9 19
Category Il (ER + PR-) 5 02 07
Category lll (ER- PR+) 02 04 06
Category IV (ER- PR-) 21 12 33

Discussion

Carcinoma breast is the most frequent cancer in females
throughout the world with 1.6 million cases diagnosed and
4,25,000 deaths reported in 2010." In India though ranked
second after carcinoma cervix at the moment, it is all set
to overtake cervical cancer and become the most common
cancer in Indian women by 2020. An ICMR release in 2011
showed an increase in incidence from 10 per 100,000 to
23 per 100,000 in just 10 years.!'” Breast cancer incidence
and death rates generally increase with age. In the present
study, the maximum numbers of the patients were in the
age group of 41-60 years comprising 67% of the total
cases. This is in accordance with work done by Kaur et
al who noted a peak age of 45 - 55 years in a study done
on 177 cases.!'8)

www.pacificejournals.com/apalm

In the present study, right side was more commonly
involved (60% of cases) than the left side (40% of cases)
which is in accordance with work done by Saleh & Abdeen
on 166 patients of breast carcinoma.l'”) In the present
study, there was definite preponderance for the upper outer
quadrant(84%). Possible explanation is that the upper outer
quadrant has a relatively larger volume of breast tissue.
(2021221 One of the most important and well established
prognostic factors in carcinoma breast is tumor size.l”*! In
the present study, the size of the tumor varied from 1 cm to
6 cm and in 67.7% cases tumor size was between 2-5 cm
constituting the largest group. This is in concurrence with
results obtained by Kaur et al and Saleh & Abdeen '8!
Where as in the western countries, Taucher et al reported
that the tumors were predominantly less than 2 ¢cm in size
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which could be due to early detection programs prevalent
in the western countries.[*¥

Tumor grade is another well established prognostic marker
in case of breast carcinoma.” Most of the cases in present
study were of grade III (64.6%) which is in contrast
to findings noted by Muhammad Hanif, who reported
maximum number of tumors (59%) to be of grade I1.[!
Maximum number of grade II cases were also noted in
studies done in Singapore, Malaysia, Pakistan and India.
(26301 This difference in the tumor grades may be due to
lack of routine mammographic screening in our population
coupled with the lack of awareness. Correlating tumor
grade with lymph node involvement in the present study,
it was observed that grade III tumors demonstrated the
highest frequency (64.8%) of lymph node involvement.
The findings are in concurrence with the work done by
Shokouh et al (Grade 3 tumors 73.5%).3"] Kaur and others
noted that in grade III tumors lymph node metastasis was
present in 57.6% cases.!'*]

When correlation of tumor size with lymph node
involvement was attempted, it was seen that in the present
study, 6 cases (28.57%) out of a total 21 with size <2 cm
showed metastatic carcinomatous lymph node deposits
and this percentage increased to 70.5% (31/44 cases) when
the tumor size was between 2-5 cm. This shows a direct
relationship between increased tumor size and lymph node
involvement. This was in concordance with the studies
done by Shokouh et al and Boji¢ et al who showed a strong
correlation between the two.*'#2 Indian literature reports
estrogen receptor positivity varying between 30-50%.5% It
was also reflected in the present study with 27 cases (41.5%)
showing ER positivity. Out of 38 ER negative cases in the
present study, 28 cases were below the age of 55 years and
10 above the age of 55 years. Manjunath et al demonstrated
that ER negative disease occurred at a younger age, at a
mean of 50.2 years (SD 10.28), whereas the mean age of ER
positive disease was 55.7years.** Progesterone receptor
expression also showed a similar trend with 26 cases
comprising 40% of the total cases showing PR positivity.
Desai et al. from India have documented the prevalence
of 46.1% for PR-positive breast cancers.*” Ambroise et
al. in their study from South India have showed 51% PR
positivity.’” Similarly, Mudduwa, in a study from Srilanka
documented a prevalence of 48.3% PR-positive tumors.B!

Maximum number of cases in the present study were in
category IV (49.2%) followed by category I (30.7%) as
shown in Table 2. The prevalence of hormones receptor
positive breast cancer in Asian countries has been found
to be lower than those in the western world B’ because of
lesser use of OCP’s and increased hormonal replacement

therapy after menopause. The percentage of tumors
expressing PR but negative for ER was 9.23% in the
present study. The results are in concurrence with the
study done by Patnayak et al. *%

In the present study, when we compared the ER expression
according to age in two groups with highest number of
cases (Group II & III), it was seen that group Il patients did
not express ER in 84% of cases as compared to group III
patients where this negative expression was seen in 42.1%
of the cases. This correlation was found to be significant
(p=0.003; Significant).

Furthermore when p53 expression was evaluated in
these 29 ER negative cases, it was seen that out of 21 ER
negative cases in group II, 18 cases showed a positive p53
expression. On the other hand only 3 out of 8 ER negative
cases in group III exhibited a p53 positivity (37.5%). This
correlation was again found to be significant (p=0.009;
Significant).

Similar results were echoed by Mohammed et al who
reported that patients younger than 50 years of age
with Grade II and III infiltrating ductal carcinoma had
significantly lower levels of estrogen receptors than
patients older than 50 years of age (P <0.001).% Breast
tumors arising in older patients have slower growth rates,
are more likely to be ER-positive, and are less likely to be
pS3-positive.

In the present study, the ER and PR expression in patients
with tumor size less than 2 cm was higher than that seen in
patients with tumor size between 2-5cm (52.6% & 57.9%
vs 37% & 32.6% respectively). P53 expression however
demonstrated a reverse relation with patients having tumor
size varying between 2-5cm showing a higher positivity
(73.3%). The results however were not statistically
significant. Similar results were obtained by Ahmed et al in
their study done on 157 Yemeni women.!"!

In the present study ER positivity decreased from 100%
to 53% to 28.6% as the grade increased from first to
third, though the results were not statistically significant.
Manjunath et al, Jovici¢-Milentijevi¢ et al and Barnes et
al also showed the same results, as the grade of the tumor
increases ER positivity decreases.P****!IProgesterone
receptor expression also showed a similar trend that as
the grade increased PR positivity decreased although the
results were not statistically significant. Similar results
were noted in various other studies.#!#21 None of grade
1 tumors in the present study showed p53 positivity.
Out of 17 cases of grade II, 10 cases (58.2%) showed
pS3 positivity and out of 43 cases of grade 111, 29 cases
(67.4%) showed p53 positivity which was found to be
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statistically significant (p=0.007). This shows as the grade
increases p53 positivity increases. A retrospective study
done by Shokouh et al from 2008 to 2014 on 566 patients
of breast carcinoma also showed that higher grades had
greater p53 positivity.?!

In the present study the percentage of cases showing
metastatic carcinomatous deposits was highest in ER PR
negative group (category IV; 72.8%) as compared to the
ER PR positive category I (42.1%) (p=0.028; Significant).
However no significant correlation was noted for p53
expression where metastatic lymph node involvement was
seen in 68.4% p53 positive cases and 59.3% p53 negative
cases. The findings of the present study are in concurrence
with the work done by Ali et al who reported that the ER PR
negative cases have 2.8 times increased risk of metastasis
in comparison to ER PR positive breast cancer cases.!*)]
Dunnwald et al in their study demonstrated the association
between ER/PR status and breast cancer specific mortality
with in subgroups of women defined by tumor characteristics
like axillary lymph node metastasis. They observed a higher
risk of lymph node involvement in ER PR negative tumors
relative to ER PR positive tumors. 4

When we attempted a correlation between ER, PR and p53
in the present study, it was seen that 21/33 (63.6%) of ER,
PR negative cases showed p53 positivity. This constituted
the largest group of p53 positive cases (2lcases) and
showed that ER PR and p53 are inversely related. An
inverse association between hormones receptors and p53
has been demonstrated by Ahmed et al on Yemini women
with breast cancer.!'” This was further confirmed by
Sirvent et al.[*))

In the present study, it was observed that out of 42 cases of
grade III tumors, 29 cases showed p53 positivity (66.7%)
and 28 cases showed ER PR negativity (66.6%). In grade I1
tumors, out of 17 cases, 10 showed p53 positivity (58.8%)
with 5 ER PR negative cases (29.4%). This shows that as
the grade of the tumor increases p53 positivity increases
and ER PR positivity decreases suggesting further that
ER PR are inversely related to P53 status. However this
difference was not statistically significant. Marc Lacroix
et al showed that breast tumors expressing a high amount
of p53 (as measured by IHC) are more frequently ER-
negative and PR-negative. They are also associated with
a high proliferation rate, high histological and nuclear
grades, aneuploidy and poorer survival.l'¥

Conclusion

It was concluded in the present study that ER expression
was significantly low in patients younger than 50 years of
age as compared to those older than 50 years. The number

www.pacificejournals.com/apalm

of lymph nodes showing metastatic deposits was more in
ER PR negative cases as compared to patients showing a
positive ER PR expression. It was also concluded that as
the grade of the tumor increased, p53 positivity increased
and ER, PR expression decreased suggesting an inverse
relationship between the two. It was further observed
that ER, PR positivity is high in low grade tumor and p53
positivity is associated with high grade tumors. Thus it
shows that ER and PR status are inversely proportional
to p53 expression and emphasizes the need to find out the
prognosis, survival and line of treatment.

Acknowledgements

I acknowledge the efforts of Dr. Monika Lalit in providing
the technical help, statistical help and writing assistance. i
state that there was no conflict of interests.

Funding

None

Competing Interests
None Declared

References

1. Khokhar A. Breast Cancer in India: Where Do We
Stand and Where Do We Go? Asian Pacific J Cancer
Prev. 2012;13(10):4861-6.

2. Breast Cancer Facts [Internet]. Texas: National Breast
Cancer Foundation; 2015;12 [cited 2015 sep 12].
Available from: http://www.nationalbreastcancer.org/
breast-cancer-facts.

3. Breast cancer incidence statistics [Internet]. London:
Cancer Research UK. 2015;15 [cited 2015 Aug 25].
Available from: http://www.cancerresearchuk.org/
health-professional/cancer-statistics/statistics-by-
cancer-type/breast-cancer/incidence.

4. Agarwal G, Pradeep PV, Aggarwal V, Yip CH, Cheung

PS. Spectrum of breast cancer in Asian women. World
J Surg. 2007;31(5):1031-40.

5. Meshram II, Hiwarkar PA, Kulkarni PN. Reproductive
risk factors for breast cancer: a case control study.
Online J Health Allied Scs. 2009;8(3):5.

6. Gajalakshmi V, Mathew A, Brennan P, et al. Breast
feeding and breast cancer risk in India: a multicenter
case-control study. Int J Cancer. 2009;125(3):662-5.

7. Singh MM, Devi R, Walia I, Kumar R. Breast self
examination for early detection of breast cancer.
Indian J Med Sci. 1999;53(3):120-6.

8. Tavani A, Gallus S, La-Vecchia C, et al. Risk factors
for breast cancer in women under 40 years. Eur J
Cancer. 1999;35(9):1361-7.

eISSN: 2349-6983; pISSN: 2394-6466



A-524

Correlation of p53 , ER, PR in Breast Carcinoma

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Jeffery SR. Predictive and prognostic molecular
markers in breast cancer. In: Lowe DG, Underwood
JCE, editors. Recent Advances in Histopathology.
London: Royal Society of Medicine Press Ltd; 2005.
p. 31-50.

Rosai J. The Breast. In: Rosai and Ackerman’s
Surgical Pathology. 10th Edition (Vol.2). New York:
Mosby (Elsevier); 2012. p.1719-20.

Gadkar-Sable S, Shah C, Rosario G, Sachdeva G,
Puri C. Progesterone Receptors, various forms and
functions in reproductive tissues. Frontier Biosciences.
2005;10:2118-30.

Onitilo AA, Engel JM, Greenlee R T, Mukesh BN.
Breast Cancer Subtypes Based on ER/PR and Her2
Expression: Comparison of Clinicopathologic Features
and Survival. Clin Med Res. 2009;7(1-2):4—13.

Lee SK, Bae SY, Lee JH, et al. Distinguishing Low-
Risk Luminal A Breast Cancer Subtypes with Ki-67
and p53 Is More Predictive of Long-Term Survival.
PLoS One. 2015;10(8):e0124658.

Lacroix M, Toillon RA, Leclercq G. p53 and
breast cancer, an update. Endocr Relat Cancer.
20006;13(2):293-325.

Ahmed HG, Al-Adhraei MA, Al-Thobhani AK.
Correlations of Hormone Receptors (ER and PR),
Her2/neu and p53 Expression in Breast Ductal
Carcinoma Among Yemeni Women.The Open Cancer
Immunology Journal. 2011;4:1-9.

Komen SG. Breast Cancer Facts [Internet]. Dallas:
Susan G. Komen; [cited 2013 Nov 14]. Available
from: http://wwS5.komen.org/uploaded Files/Content
Binaries/806-316a.pdf.

Shetty P. India faces growing breast cancer epidemic.
The Lancet. 2012;379(9820):992-3.

Kaur G, Ismail R, Kam LS, Sabaratnam S, Ahmad N.
Assessment of correlation between Clinicopathological
Features and Lymph Node Metastasis in Breast Cancer.
The Internet J Pathol. 2007;5:2.

Saleh F, Abdeen S. Pathobiological features of breast
tumours in the State of Kuwait: a comprehensive
analysis. J Carcinog. 2007;6:12.

Hussain MA, Ali S, Tyagi SP, Reza H. Incidence
of cancer breast at Aligarh. J Indian Med Assoc.
1994;92(9):296-7.

Lee AH. Why is carcinoma of the breast more
frequent in the upper outer quadrant? A case series

based on needle core biopsy diagnoses. Breast.
2005;14(2):151-2.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Shaheen G, Arshad M, Shamim T, et al. Prevalence
Of Breast Cancer In Punjab. The Internet Journal of
Public Health. 2011;1(1):88-93.

Lester SC. The Breast. In: Kumar V, Abbas AK, Fausto
N, Aster JC, editors.Robbins and Cotran Pathologic
Basis of Disease. 8th Ed. Philadelphia.Elsevier; 2010.
p. 1066-90.

Taucher S, Rudas M, Mader RM, Gnant M, Dubsky
P, Bachleitner T. Do we need Her-2/ neu testing for
all patients with primary breast carcinoma? Cancer.
2003;98(12):547-53.

Hanif M, Sabeen B, Magbool A, Ahmed A, Nadeem
F, Habib S. Breast Cancer: Incidence (Thirteen Year
Data Analysis) and (OneYear Clinicopathological
Data) of Patients In a Tertiary Care Cancer Hospital.
2015;12(3):373-79.23.

Siddiqui MS, Kayani N, Sulaiman S, Hussainy AS,
Shah SH, Muzaffar S. Breast carcinoma in Pakistani
females: a morphological study of 572 breast
specimens. J Pak Med Assoc. 2000;50(6):174-7.

Tan EY, Wong HB, Ang BK, Chan MYP.
Locally advanced and metastatic breast cancer
in a tertiary hospital. Ann Acad Med Singapore
2005;34(10):595-601.

Nisa A, Bhurgri Y, Raza F, Kayani N. Comparison
of ER, PR and HER-2/ neu (C- erb B2) reactivity
pattern with histologic grade, tumor size and lymph
node status in breast cancer. Asian Pac J Cancer Prev.
2008;9(4):553-6.

Kamil M, Khalid I, Hashim H, Biswas M, Kaur G,
Islam R. Association of carcinoma breast: grade and

estrogen progesterone receptor expression. J Coll
Physicians Surg Pak. 2010;20(4):250-2.

Ambroise M, Ghosh M, Mallikarjuna VS, Kurian A.
Immunohistochemical profile of breast cancer patients
at a tertiary care hospital in South India. Asian Pac J
Cancer Prev. 2011;12(3):625-9.

Shokouh TZ, Ezatollah A, Barand P. Interrelationships
Between Ki67, HER2/neu, p53, ER, and PR Status
and Their Associations With Tumor Grade and Lymph
Node Involvement in Breast Carcinoma Subtypes.
Medicine (Baltimore). 2015;94(32):¢1359.

Boji¢ T, Djordjevi¢ N, Karanikoli¢ A, Filipovi¢ S,
Grani¢ M, Poultsidi AA. Assessment of axillary lymph
nodes involvement in patients with breast cancer

depending on the tumor size and its histological and
nuclear grades. Vojnosanit Pregl. 2012;69(5):414-9.

Fisher ER, Redmond CK, Liu H, Rockette H, Fisher
B. Correlation of Estrogen Receptor and pathologic

Annals of Pathology and Laboratory Medicine, Vol. 03, No. 06, (Suppl) December, 2016



Piplani et al.

A-525

34.

35.

36.

37.

38.

39.

characteristics of invasive Breast Cancer. Cancer.
1980;45(2):349-53.

Manjunath S, Prabhu JS, Kaluve R, Correa M, Sridhar
TS. Estrogen Receptor Negative Breast Cancer in
India: Do We Really Have Higher Burden of this
Subtype? Indian J Surg Oncol. 2011;2(2):122-5.

Desai SB, Moonim MT, Gill AK, Punia RS, Naresh
KN, Chinoy RF. Hormone receptor status of breast
cancer in India: A study of 798 tumours. Breast.
2000;9(5):267-70.

Mudduwa LK. Quick score of hormone receptor
status of breast carcinoma: Correlation with the other
clinicopathological prognostic parameters. Indian J
Pathol Microbiol. 2009;52(2):159—-63.

Stierer M, Rosen H, Weber R, Hanak H, Spona J,
Fuchler H. Immunohistochemical and biochemical
measurement of estrogen and progesterone receptors
in primary breast cancer. Correlation of histopathology
and prognostic factors. Ann Surg. 1993;218(1):13-21.

Patnayak R, Jena A, Rukmangadha N, et al. Hormone
receptor status (estrogen receptor, progesterone
receptor), human epidermal growth factor-2 and p53
in South Indian breast cancer patients: A tertiary
care center experience. Indian J Med Paediatr Oncol.
2015;36(2):117-22.

Mohammed R H, Lakatua D J, Haus E, Yasmineh WJ.
Estrogen and progesterone receptors in human breast
cancer: Correlation with histologic subtype and degree
of differentiation. Cancer. 1986;58 (5):1076-81.

www.pacificejournals.com/apalm

40.

41.

42.

43.

44,

45.

Barnes DM, Millis RR, Beex LVAM, Thorpe SM,
Leake RE. Increased use of immunohistochemistry
for estrogen receptor measurement in mammary
carcinoma: The need for quality assurance. Eur J
Cancer. 1998;34 (11):1677-82.

Jovici¢-Milentijevi¢ M, Ili¢ R, Kati¢ V, Zivkovi¢ V.
Correlation of steroid hormone receptor status with
histological and nuclear grading in breast carcinoma. J
BUON. 2004;9(2):173-7.

Bardou VJ, Arpino G, Elledge RM, Osborne CK,
Clark GM. Progesterone receptor status significantly
improves outcome prediction over estrogen receptor
status alone for adjuvant endocrine therapy in
two large breast cancer databases. J Clin Oncol.
2003;21(10):1973-9.

Ali EM, Ahmed ARH, Ali AMA. Correlation of
Breast Cancer Subtypes Based on ER, PR and HER2
Expression with Axillary Lymph Node Status. Cancer
and Oncology Research. 2014;2(4):51-7.

Dunnwald LK, Rossing MK, Christopher 1 Li.
Hormone receptor status, tumor characteristics, and
prognosis: a prospective cohort of breast cancer
patients.Breast Cancer Res. 2007;9(1):R6.

Sirvent JJ, Salvadél MT, Santafé M, Martinez S,
Brunet J, Alvaro T, Palacios J. p53 in breast cancer.
Its relation to histological grade, lymph-node status,
hormone receptors, cell-proliferation fraction (ki-67)
and c-erbB-2. Immunohistochemical study of 153
cases. Histol Histopathol. 1995;10(3):531-9.

eISSN: 2349-6983; pISSN: 2394-6466



