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Abstract: Background: Breast cancer is one of the most common cancers among women in India and abroad. 
Tumor markers are becoming increasingly important in breast cancer research because of their impact on 
prognosis, treatment and survival, and because of their relation to breast cancer subtypes.  According to the 
American cancer society, about two out of every three cases of breast cancer are hormone receptor positive. 
Most of these cases are ER+ or receptive to both estrogen and progesterone. The aim of the study is to study 
the relationship of ER and PR receptors with the age, parity and size of the lesion in patients of breast cancer. 
Method: Estrogen receptor(ER) and Progesterone receptor (PR) levels have been measured in 50 patients of 
primary breast cancer and compared with size of the lesion and other variables to determine their 
relationship. They were measured by immunohistochemistry. Result: This study showed a significant relation 
of age, parity and size of the lesion to the ER and PR receptors in patients of breast cancer. Conclusion: When 
both receptor measurements were used in combination, a group of receptor-negative (ER and PR negative),  
patients were seen to be having worse disease .Younger age group and decreased parity contributed to 
increased incidence. 
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Introduction: 
A Tremendous increase in breast cancer awareness 
and research has helped improve the screening 
and diagnosis as well as advances in the treatment 
of breast cancer. Cancer survival rates have 
increased, and the number of deaths steadily has 
been declining, which is largely due to a number of 
factors such as earlier detection, a new 
personalized approach to treatment and a better 
understanding of the disease. The breast cancer 
cells may have receptors for the hormones 
estrogen and progesterone.1 Hormone receptors 
are proteins  found in and on breast cells  that pick 
up hormone signals telling the cells to grow. 

A cancer is called estrogen-receptor-positive (or 
ER+) if it has receptors for estrogen.2 This suggests 
that the cancer cells, like normal breast cells, may 
receive signals from estrogen that could promote 
their growth. The cancer is progesterone-receptor-
positive (PR+) if it has progesterone receptors.3 
Again, this means that the cancer cells may receive 
signals from progesterone that could promote 
their growth. Roughly two out of every three 
breast cancers test positive for hormone receptors. 

Testing for hormone receptors helpsto   decide 
whether the cancer is likely to respond to 
hormonal therapy or other treatments. Hormonal 
therapy includes medications that either lower the 
amount of estrogen in your body or block estrogen 
from supporting the growth and function of breast 
cells.4 If the breast cancer cells have hormone 
receptors, then these medications could help to 
slow or even stop their growth. If the cancer is 
hormone-receptor-negative (no receptors are 
present), then hormonal therapy is unlikely to 
work.  Then  other kinds of treatment are chosen. 

Cell receptors, including hormone receptors, are 
special proteins found within and on the surface of 
certain cells throughout the body, including breast 
cells. These receptor proteins are the “eyes” and 
“ears” of the cells, receiving messages from 
substances in the bloodstream and then telling the 
cells what to do. In other words, the receptors act 
like an on-off switch for a particular activity in the 
cell. If the right substance comes along that fits 
into the receptor — like a key fitting into a lock — 
the switch is turned on and a particular activity in 
the cell begins. 
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One type of receptor found in normal breast cells is 
the hormone receptor. By attaching to hormone 
receptors, estrogen and/or progesterone 
contribute to the growth and function of breast 
cells. Estrogen and progesterone are often called 
“female hormones” because they play an 
important role in women’s menstrual cycle, sexual 
development, pregnancy, and childbirth. Even after 
menopause, however, women continue to have 
these hormones in their bodies.5 Men have them, 
too, although in much smaller amounts than 
women. 

Like healthy breast cells, most breast cancer cells 
— but not all — have hormone receptors and 
respond to the signals coming from these 
hormones.  For hormone-receptor-positive breast 
cancer cells, hormonal therapy can be used to 
interrupt the influence of hormones on the cells’ 
growth and overall functioning.6 If you take the 
hormone away or block it, as these medications do, 
the cancer cells are less likely to survive. It’s also 
worth noting that some breast cancers that are 
hormone-receptor-positive can lose their receptors 
over time. The opposite is also true: hormone-
receptor-negative cancers can gain receptors7. If 
the breast cancer recurs in the future as advanced 
disease, doctors should order a repeat biopsy and 
retest the cancer for hormone receptors. If the 
cancer cells no longer have receptors, hormonal 
therapy is unlikely to help treat the cancer. If the 
cells have gained hormone receptors, however, 
then hormonal therapy may be helpful. 

Most breast cancers are hormone-receptor-
positive. 

 ER+: About 80% of breast cancers are 
estrogen-receptor positive. 

 ER+/PR+: About 65% of estrogen-receptor-
positive breast cancers are also 
progesterone-receptor-positive. This 
means that the cells have receptors for 
both hormones, which could be supporting 
the growth of the breast cancer. 

 ER+/PR-: About 13% of breast cancers are 
estrogen-receptor-positive and 
progesterone-receptor-negative. This 
means that estrogen, but not 

progesterone, may be supporting the 
growth and spread of the cancer cells. 

 ER-/PR+: About 2% of breast cancers are 
estrogen-receptor-negative and 
progesterone-receptor-positive. This 
means that the hormone progesterone is 
likely to support the growth of this cancer. 
Only a small number of breast cancers test 
negative for estrogen receptors but 
positive for progesterone receptors.  

 ER-/PR-: If the breast cancer cells do not 
have receptors for either hormone, the 
cancer is considered estrogen-receptor-
negative and progesterone-receptor-
negative (or “hormone-receptor-
negative”). About 25% of breast cancers fit 
into this category. Any positive test result 
— whether just for estrogen receptors, just 
for progesterone receptors, or both — 
means that the breast cancer is considered 
“hormone-receptor-positive.” 

 Hormonal therapy may help to slow or 
stop the growth of hormone-receptor-
positive breast cancers by lowering your 
body’s estrogen levels or blocking the 
effects of estrogen. These medications also 
may reduce the risk of recurrence.8 

Whether a tumor has estrogen and/or 
progesterone receptors also helps to 
determine a patient's risk of recurrence 
(return of the cancer after treatment) 
and whether the cancer can be treated 
with hormone therapy. Hormone 
therapy blocks the tumour from using 
oestrogen and/or progesterone for 
cancers that are ER and/or PR positive, 
slowing or stopping tumour growth. 
Two types of drugs may be used; one 
type called tamoxifen  can be used for 
women of all ages, while other types of 
drugs called aromatase inhibitors (AIs) 
stop tissues and organs other than the 
ovaries from producing estrogen.9 
Aromatase inhibitors must never be 
used alone for women who have not 
gone through menopause. 
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For women who have not gone through 
menopause, hormone therapy for ER 
and/or PR positive tumors may include 
stopping the production of estrogen and 
progesterone in the ovaries with surgery 
or injections.10 

Materials and Methods: 
50 subjects were taken for this study from 
breast clinic opd from a local hospital in 
Ludhiana. Subjects were put to a detailed 
questionnaire in the form of a proforma. 
Informed consent was sought for the study. 
Subjects belonged to all socioeconomic strata, 
both educated and uneducated, both married 
and unmarried. Only histopathologically 
confirmed carcinoma cases were included. 
Modified radical mastectomies, quadrectomy 
and wide local excision specimens were 
included. The mastectomy specimens were fixed 
in by keeping them overnight in 10% formalin. 
After fixation , macroscopic examination was 
done. Size, quadrant and focality is assessed. 
Lymph nodes are retrieved meticulously, 
number noted and sections of grossly involved 
nodes were taken. 3 micron thick sections are 
cut.ER and PR immunohistochemistry was 
performed. Grading of tumours was done using 
WHO guidelines. The tumor is tested for both 
estrogen and progesterone receptors. Because 
the results are used to guide treatment, it's 
important that the results be accurate. The  
method which was used to test the tumor for 
estrogen and progesterone using Allred scoring 
system is called immunohistochemistry or IHC.11 
IHC testing can detect estrogen and 
progesterone receptors in cancer cells from a 
sample of tissue in the primary tumour.IHC was 
performed by using the streptavidin- peroxidase 
detection system.  Scoring of ER and PR 
reactivity was done. The ER and PR status should 
be tested on the primary tumor and/or areas of 
spread (called metastases) for each patient 
newly diagnosed with invasive breast cancer or 
a breast cancer recurrence .A tumor is ER and/or 
PR positive if at least 1% of the cells examined 
have estrogen and/or progesterone receptors, 
and for such a tumour,  hormone therapy should 
be considered. Testing was done on larger tissue 

samples. If the cancer had spread, testing on 
those areas was done as well. 

Statistical methods: Simple statistical methods 
were used like percentages, qualitative 
tests(Chi-square)and quantitative (paired t-test ) 
were done. 
Results: 
A  total of 50 cases were included in the study 
which include radical mastectomies, local wide 
excisions and  quadrectomies. The mean age of the 
patients was 54.5 years. Youngest  patient was 30 
years old and oldest was 80 years old. Incidence of 
breast cancer was seen to be highest in the age 
group 50-59 years. From table 1,it was seen that in 
younger age group 30-39 years, 67% patients were 
ER PR negative which carries a bad prognosis 
where as in the age group 60-69 years,61.5% are 
ER PR positive making the prognosis better.12 In 
nulliparous females the ER PR status was found to 
be negative, where as in parity 2 , the %age of 
ERPR positive/ER positive PR negative is about 
66.6% which is statistically significant.13 Given 
below in table 2. 
It is also seen that the size of the lesion is larger in 
ER PR negative patients than ER PR positive ones. 
13Out of 39 patients who were having size of 
tumour in the range of 21-60mm or ≥60, 23(60%)  
were ER PR negative, which is statistically 
significant as given in table 3. 
 
 
 
Table 1  ER PR status in relation to age 

Age at 
diagnosi
s(YRS) 

No. 
of 
case
s 

ER+/
PR + 

ER+/
PR- 

ER-
/PR+ 

ER-
/PR- 

30-39 6(12
%) 

1 1 _ 4 

40-49 9(18
%) 

2 1 _ 6 

50-59 20(4
0%) 

7 2 _ 11 

60-69 13(2
6%) 

8 2 _ 3 

≥70 3(6
%) 

1 1 _ 1 
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Table 2-  ER PR status in relation to parity  

Parit
y 

No.of 
cases 

ER+/
PR+ 

ER+
/PR- 

ER-
/PR+ 

ER-
/PR- 

0 3(6%)   _ 3 

1 4(8%) 1  _ 3 

2 22(44
%) 

7 5 _ 10 

3 17(34
%) 

6 2 _ 9 

>3 5(10% 1 1 _ 3 

Table 3- ER PR Status in relation to size of the 
tumour 

Size of 
tumour 
in mm 

No. 
of 
cases 

ER+/
PR+ 

ER+/
PR- 

ER-
/PR+ 

ER-
/PR- 

0-20 11(22
%) 

6 2 _ 03 

21-40 25(50
%) 

7 3 _ 15 

41-60 13(26
%) 

5 1 _ 07 

>60 01(2
%) 

_ _ _ 01 

 
Discussion:  
 The breast cancer remains the second largest killer 
in women after cervical cancer.14Positive ER/PR 
status has been associated with decreased breast 
cancer morbidity and mortality independently of 
various demographic factors.15 It was seen in the 
present study that younger  patients were less 
likely to be ER+/PR+ as compared to older patients. 
Similarly when receptor positivity was compared 
with size of the tumour , it was found that patients 
with smaller sized lesions were more likely to be 
ER+/PR+ as compared to larger lesions. These 
results are in concordance with study by Dunnwald 
LK et al. 
                        In the present study, it was also seen 
that positive ER+/PR+ is associated with increase in 
parity and the nulliparous women16 usually have 
ER-/PR- status and hence a bad disease .Due to 
smaller sample size in our study, not much 
correlation was seen. 
Conclusion:  There was seen a significant 
association of age, parity and size of the tumour 
with the ER/PR receptor status of the patient. 
These findings are consistent with other studies 

showing the relationship between ER/PR receptors 
and these parameters. 
References: 
 
1. AA Onitilo, JM Engel, RT Greenlee. Breast 

cancer subtypes based on ER/PR and Her 2 
expression: comparison of clinicopathologic 
features and survival.Clinical medicine and 
research 2009;7:4-13. 

2. Avima M Ruder, Flora Lubin, Yochanan Wax. 
Abraham Geier . Estrogen and progesterone 
receptors in breast cancer patients: 
Epidemiological characteristics and survival 
differences. American cancer 
society.1989;64(1)196-202. 

3. Hawkins RA, Roberto MM, Forest APM. 
Estrogen receptors and breast cancer .Br J Surg  
1980; 67:162-5. 

4.  Barnes DM, Hanby AM. Oestrogen and 
progesterone receptors in breast cancer: Past 
,present and future .Histopathology 
2001;38:271-4. 

5. Key T, Appleby P, Barnes I, Reeves G, 
Endogenous hormones and breast cancer 
collaborative group. Endogenous sex hormones 
and breast cancer in postmenopausal women: 
reanalysis of nine prospective studies. Journal 
o f the national cancer institute 2002; 
94(8):606-616. 

6. Graham A Colditz, Bernanrd A Rosner,Wendy A 
Chen . Risk factors for breast cancer according 
to oestrogen and progesterone receptor 
status. Journal of the National Cancer Institute 
2004;96(3):218-28. 

7. Mudduva LK et al .Quick score of hormone 
receptor status of breast carcinoma: 
correlation with other clinicopathological 
parameters.Indian journal of pathology and 
microbiology 2009;52:159-63. 

8.  Paul L Nguyen,Alphonse G  Jaghian,Mathew S 
Katz et al .Breast cancer subtype approximated 
by estrogen receptor, progesterone receptor 
and Her 2 is associated with local and distant 
recurrence after breast conserving therapy. 
American societyof clinical oncology 2008;26 
(14):2373-78. 

9. Early breast cancer Trialists’ collaborative 
group (EBCTCG) The Lancet 
2015;386(10001):1311-1418. 



Original Article                                                       International Journal of Basic and Applied Physiology 
 

  
Int. J Basic Appl. Physiol.,5(1),2016   94 

 

10. Blamey RW,  Bishop HM,  Blake JRS,  Doyle PJ,  
Elston CW,  Haybittle JL,  Nicholson RI and  
Griffiths K. Relationship between primary 
breast tumour  receptor status and patient 
survival American cancer society 2006; 
46(s12):2765-2769. 

11.  Fischer ER, Anderson S, Dean S et al. Solving 
the dilemma of immunohistochemical and 
other methods used for scoring estrogen and 
progesterone receptors in patients with 
invasive breast carcinoma. Cancer 
2005;103:164-73. 

12. Kessler LG . The relationship between age and 
incidence of breast cancer. Cancer 
1992;69(7):1896-903. 

13. Sofi GN, Sofi JN, Nadeem R,Sheikh RY et al. 
Estrogen and progesterone receptor status in 
breast carcinoma in relation to age, histological 
grade, size of lesion and lymph node 
involvement. Asian pacific journal of cancer 
prevention 2012;13(10):5047-52. 

14. Rebecca L. Seigel, Kimberly D Miller, Ahmedin 
Jemal Cancer statistics: Cancer journal for 
clinicians 2016;66(1):7-30. 

15. Dunnwald LK, Rossing MA. Hormone receptor 
status, characteristics and prognosis: 
prospective cohort of breast cancer patients. 
Breast cancer research 2007;9 : R6. 

16. Setiawan VW, Monroe KR, Wilkens LR et al. 
Breast cancer risk factors defined by oestrogen 
and progesterone receptor status. Am J 
Epidemiol 2009;169:1251-9.  

 
Disclosure: No conflicts of interest, financial, or 
otherwise are declared by authors 

 


