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Abstract

Objective: To evaluate the biological markers that are commonly assessed in breast cancer to estimate a patient's
response to endocrine therapy and their prognosis for better clinical outcomes.

Methods: The retrospective study was conducted at Bahawalpur Institute of Nuclear Oncology and comprised
record of early breast cancer patients who gave positive diagnostic tests for hormone receptors status i.e.
immunohistochemical test and were treated during 2007-2013. Data of oestrogen, progesterone and human
epidermal growth factor receptor 2 expression status was analysed. SPSS 12 was used for statistical analysis.
Results: Overall record of 345 patients was studied of whom 149(43%) were identified to have positive hormone
receptor status.. The age of the patients ranged from 24 to 86 years with 97(65%) in 25-50 years, 46(30.8%) 51-75
years and 6(4.08%)in 76-100 years. Besides, 76(51%) patients had carcinoma of right breast; 86(58%) were diagnosed
as Stage lll, 55(37%) Stage Il and 8(5.3%) Stage IV. Those diagnosed with oestrogen receptor (positive status) were
16(10.7%), human epidermal growth factor receptor 2 over-expression 13(8.7%), oestrogen/progesterone hormone
receptor positivity (or luminal A) 76(51%) and 35(23.4%) patients were positive for all the three receptors.
Conclusion: About half of the patients were diagnosed with a positive hormone status and it was observed that in

most of the cases disease was metastasised to distant organs.
Keywords: Oestrogen, HER2-neu, Chemotherapy, Breast cancer. (JPMA 65: 747; 2015)

Introduction

Cancer is any malignant growth or tumour which is
caused by abnormal and uncontrolled cell proliferation,
which invades and destroys adjacent tissues and may
subsequently spread to other parts of the body through
the lymphatic system or the blood stream. Breast cancer
(malignant breast neoplasm) is known to originate from
breast tissue, most commonly from the inner lining of
milk ducts or the lobules that supply the ducts with milk.
Breast cancer is considered the world's most common
cancer and is known to be the second major cause of
cancer deaths among women in the United States.! In US
and Western Europe the average age at diagnosis is 63
years, while it is around 51 years in Iran.2

It has been demonstrated that breast cancer in younger
age groups tends to be more advanced and more
aggressive than in older age groups. Breast neoplasms in
younger age groups were of higher grade, with hormone
receptor-negative status, poorly differentiated tumour
grade, greater extent of lymphovascular invasion and
amplification of human epidermal growth factor receptor
2 (HER2) than breast neoplasms in older age groups.3-¢
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For better prediction of a patient's response to endocrine
therapy and their prognosis, biological markers i.e.
oestrogen (ER) and progesterone receptor (PR) status are
assessed. An important prognostic factor is metastasis to
the lymph nodes which indicates an advanced disease
status with the probability that cancer cells have spread to
distant sites. At diagnosis, 30% to 50% breast cancers have
spread to the sentinel lymph node.”?

Patients with tumours that are diagnosed with positive ER
and/or PR status have lower risks of mortality compared
to women with negative ER and/or PR disease.10-14 Clinical
trials have also demonstrated that the survival advantage
for women with hormone receptor-positive tumours is
increased by treatment with adjuvant hormonal and/or
chemotherapeutic regimens.5

HER2-neu, which encodes a receptor tyrosine kinase, is
amplified and over-expressed in 20-25% breast cancers
and such tumours are often resistant to hormone therapy.
Despite a general inverse relationship between HER-
2/neu over-expression and ER and/or PR expression, a
fraction of patients are both HER2-neu- and hormone
receptor-positive.16

No special attention has been given on hormone receptor
status in breast cancer in southern Punjab, Pakistan. To
develop a better understanding, the current study was
planned to evaluate the biological markers that are
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commonly assessed with breast cancer to estimate a
patient's response to endocrine therapy and their
prognosis for better clinical outcomes.

Patients and Methods

The retrospective study was conducted at Bahawalpur
Institute of Nuclear Oncology (BINO) in Punjab province of
Pakistan, and comprised record of early breast cancer
patients who gave positive diagnostic tests for hormone
receptor status like immunohistochemical (IHC) test for ER
and PR status and fluorescence in situ hybridisation (FISH)
test for HER-2/neu, and were treated during 2007-2013.
The proforma was designed to collect information
regarding various parameters associated with breast
cancer directly by patient counselling. Records of patients
having primary or recurrent ductal, lobular and other
types of breast carcinoma were evaluated for hormone
receptor status. The pathology reports were reviewed for
patient's demographics, site of tumour, histological type
of carcinoma, grade and stage of carcinoma at diagnosis,
hormonal status, nodal status, treatment strategy,
additional associated conditions and adverse drug
reactions (ADRs) due to chemotherapy.

Records of patients with IHC data representing positive
status of either ER, PR or HER2-neu. World Health
Organisation (WHO) classification of breast tumours'” was
used. Carcinomas were graded according to the modified
Bloom and Richardson method.’® The hormone receptor
status was determined using either IHC methods alone for
ER and PR, and HER2-neu status was determined using
IHC and FISH. Appropriate positive controls were included
for each immune stain. Treatment strategy mostly
prescribed for breast cancer included chemotherapy with
Fluorouracil, Adriamycin Cyclophosphamide/Doxorubicin
and Cyclophosphamide (FAC/CAF), Taxol, Adriamycin and
Cyclophosphamide (TAC), Fluorouracil, Epirubicin and
Cyclophosphamide (FEC) and patients having positive
hormonal status were recommended treatment with anti-
oestrogens i.e. Tamoxifen, Letrozole and Anastrozole.
Patients with positive HER2-neu status were prescribed
herceptin. In addition, radiotherapy was recommended
for most patients and mastectomy along with axillary
clearance was also done. Treatment provided to patients
was according to the National Comprehensive Cancer
Network (NCCN) gquidelines based on patient's
histopathological tumour type and positive hormonal
andHER2-neu status (Figure).

Using SPSS 12, Chi-square test and odds ratio (OR) were
applied for statistical analysis Pvalues at 95% confidence
interval (Cl) were calculated to estimate magnitude and
precision of association among the cases.
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Results

Overall record of 345 patients was studied. Of them,
149(43%) were identified to have positive hormone
receptor status. The age of these149 patients ranged
from 24 to 86 years, with 97(65%) in 25-50 years,
46(30.8%) 51-75 years and 6(4.08%) in 76-100 years.
Besides, 76(51%) patients had carcinoma of the right
breast; 86(58%) were diagnosed as Stage Ill, 55(37%)
Stage Il and 8(5.3%) Stage IV. Those diagnosed with ER-
positive status were 16(10.7%), HER2-neu over-
expression 13(8.7%), ER/PR receptor-positivity (or luminal
A) 76(51%) and 35(23.4%) patients were positive for all
the three receptors.

Overall, 135(90.6%) cases were of invasive ductal carcinoma
(IDQ), 9(6.04%) invasive lobular and 5(3.5%) of other types
(papilloma, Paget's disease, metastatic carcinoma breast,
focal invasion comedo type, and ductal papilloma with
mucinous carcinoma). The cases were diagnosed at

Table-1: Various characteristics evaluated & recorded in breast cancer patients.

Characteristic No. of cases Characteristic No. of cases
Side of body involved: Age:

Right 76 25-50 years 97
Left 73 50-75 years 46
Tumour grade: Above than 75 years 6
GX 0 Number of nodes positive:

G1 38 0 74
G2 50 1-9 55
G3 Y] 10-18 n
G4 19 19-27 9
AJCCstage: Recommended therapy:

Stage | 0 Chemotherapy 145
Stage ll 55 Radiotherapy 93
Stage lll 86 Chemo & radio therapy combined 93
Stage IV 8 Hormone receptor status:
Primary tumour size: ER +ve 16
<2 6 PR +ve 3
2-5(m 44 HER2-neu +ve 13
>5m 42 ER+/PR + 76
Any size and spread to chest & skin 38 ER+/HER2-neu+ 4
Undlassified 19 PR-+/HER2-neu+ 2
Prescribed Medications: ER+/PR+/HER2-neu+ 35
FACor CAF 95 Histology:

T99AC 47 Invasive ductal carcinoma 135
FEC 3 Invasive lobular carcinoma 9
Paclitaxel or Taxol 25 Other types & mixed 5
Antiestrogens 31

Bonefos 6

Herceptin 10

FAC/CAF:Fluorouracil/Doxorubicin/Cyclophosphamide, TAC:Docetaxel/Doxorubicin/Cyclophospham
id, FEC: Fluorouracil/Epirubicin/ Cyclophosphamide, ER: Estrogen, PR: Progesterone, HER2-neu:
Human epidermal growth factor, G: Grade
AJCC: American Joint Committee on Cancer
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Table-2: Adjusted Odds Ratios (OR) for Patient and Tumour Characteristics by Breast Cancer.

749

Characteristics ER PR HER2_neu Luminal A ER/HER2_neu PR/HER2_neu Luminal B
(n=16) (n=3) (n=13) (n=76) (n=4) (n=2) (n=35) OR(95% Cl)
OR(95% 1) OR(95% (1) OR(95% 1) OR(95% 1) OR(95% ) OR(95% () p value
p value p value p value p value p value P value
Premenopausal (P1n=12/85) (P1n=3/94) (P1In=12/85) (P1In=47/50) (P1In=3/94) (P1In=2/95) (P1n=24/73)
(Pin=+/-) vs. (P2n=4/48) (P2n=0/52) (P2n=1/51) (P2n=29/23) (P2n=1/51) (P2n=0/52) (P2n=11/41)
Postmenopausal 0R=1.6(0.5-5.5) OR= No value 0R=8.6(1.1-67) OR=0.7(0.3-1.4)  OR=1.6(0.1-16) OR= No value 0R=1.2(0.5-2.7)
(Pan=+/-) p=0.27* p=0.27** p=0.01* p=0.24 p=0.56** p=0.42% p=0.39**
Stage Il (Sin=+/-) (STn=14/49) (STn=0/53) (STn=1/52) (STn=129/24) (STn=13/50) (STn=1/52) (STn=15/38)
vS. (S2n=12/84) (S2n=13/93) (S2n=12/84) (S2n=47/49) (S2n=1/95) (S2n=1/95) (S2n=20/76)
Stage IlI-IV (San=+/-) 0R=0.5(0.1-1.8) OR=No value 0R=0.1(0.01-0.8) OR=1.2(0.6-2.4)  OR=5.7(0.5-56) 0R=1.8(0.1-29) 0R=1.5(0.6-3.2)
p=0.26** p=0.16** p=6.1%* p=0.31%* p=0.12%* p=0.58** p=0.20%*
Lymph nodes (L1n=28/67) (LTn=2/73) (L1n=28/67) (L1n=37/38) (L1n=3/72) (LTn=0/75) (LTIn=17/58)
Positive (Lin=+/-) vs. (L2n=8/64) (L2n=1/73) (L2n=5/69) (L2n=39/35) (L2n=1/73) (L2n=2/72) (L2n=18/56)
Negative (Lan=+/-) 0R=0.9(0.3-2.6) 0R=1(0.3-2.8) OR=1.6(0.5-5.2) OR=0.8(0.4-1.6) ~ OR=3.1(0.3-29) OR=No value 0R=0.9(0.4-1.9)
p=0.57* p=0.60** p=0.29%* p=0.40** p=031%* p=0.24% p=0.48%*
Histology (H1n=14/114) (H1n=3/125) (HIn=12/116) (H1n=166/62) (H1n=13/125) (H1n=12/126) (H1n=130/98)
IDC (Hin=-+/- )vs. (H2n=2/19) (H2n=0/21) (H2n=1/20) (H2n=10/11) (H2n=1/20) (H2n=0/21) (H2n=5/16)
Other types (Han=+/-) 0R=1.1(0.2-5.5) OR=No value 0R=2.4(0.3-19) OR=1.1(0.4-2.9)  OR=0.4(0.1-4.8) OR=No value 0R=0.9(0.3-0.8)
p=0.60** p=0.63** p=0.34%* p=0.46** p=0.45** p=0.73% p=0.58**
Histologic grade (GTIn=12/65) (GIn=2/75) (G1In=7/70) (G1In=37/40) (GIn=1/76) (GIn=2/75) (GIn=17/60)
G1-G2 (Gin=+/-) vs. (G2n=4/68 ) (G2n=1/71) (G2n=6/66) (G2n=139/33) (G2n=13/69) (G2n=0/72) (G2n=18/54)
G3-G4 (Gn=+/-) 0R=3.1(0.9-10) OR=1.8(0.1-21)  OR=0.8(0.2-2.3) OR=7.8(0.4-1.4)  OR=0.3(0.1-2.9) OR=No value 0R=0.8(0.3-1.8)
p=0.04* p=0.52%* p=0.44%* p=0.28" p=0.28"* p=0.26** p=0.41%

ER: Estrogen, PR: Progesterone, HER2-neu: Human epidermal growth factor, G: Grade, n+ = no. of patients with the mentioned conditions/ disease state variables , n- = no. of patients without the mentioned

disease state variables

*Significant difference if p < 0.05, **Non-significant difference if p > 0.05.
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Figure: Treatment prescribed for patients based on their histopathologictumor type & positive hormonal & HER2-neu status.
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Table-3: Comparison of Inmunohistochemical subtypes with various breast cancer characteristics using Chi-square method to obtain p-values.

Characteristics ER (n) PR (n)

HER2-neu (n)
ER+ ER- PR+ PR- HER+

Luminal A(n) ER/HER2-neu (n) PR/HER2-neu(n) Luminal B (n)
HER- LA+ LA- EH+ FEH- PH+ P/H- LB+ LB-

Age (years)

25-50 12 91 3 100 12
50-74 3 36 0 39 1
>75 1 6 0 7 0
p-Value 0.75** 0.5%*

Histology

Infiltrating ductal carcinoma 14 114 3 125 12
Infiltrating lobular carcinoma 1 9 0 10 1
Other types and mixed 1 10 0 n 0
p-Value 0.97** 0.81%*

Grade

G1 3 12 0 15 3
G2 9 53 2 60 4
G3 4 61 0 65 6
G4 0 7 1 6 0
p-Value 0.20** 0.05**

Size

<2am 0 5 0 5 1
2-5m 6 40 2 44 3
>5am 2 46 0 48 7
Any size & spread to chest and skin 8 36 0 44 2
Unclassified 0 6 1 5 0
p-Value 0.17** 0.04*

No. of lymph nodes positive

0 6 69 1 74 3
1-9 7 44 1 50 6
10-18 2 10 0 12 2
19-27 1 10 1 10 2
p-Value 0.80** 0.45**
Mastectomy & Axillary clearance

Done 12 110 2 120 12
Not done 4 23 1 26 1
p-Value 0.32** 0.45**

91 47 56 3 100 2 101 24 79

38 25 14 1 38 0 39 7 32

7 4 3 0 7 0 7 4 3
0.09%* 0.13** 0.63** 0.89** 0.07**

116 66 62 3 125 2 126 30 98

9 4 6 0 10 0 10 3 7
n 6 5 1 10 0 N 2
0.51%* 0.75** 0.35** 0.84** 0.81%*
12 4 n 0 15 0 15 4 n
58 33 29 1 61 2 60 13 49
59 38 27 2 63 0 65 14 51
7 1 6 1 6 0 7 4 3
0.29%* 0.03* 0.22** 0.42%* 0.18**
4 2 3 0 5 0 5 1 4
43 26 20 0 46 0 46 n 35
41 26 22 1 47 2 46 10 38
42 20 24 2 Ly} 0 44 12 32
6 2 4 1 5 0 6 1 5
0.11%* 0.68"* 0.16** 0.37%* 0.94%*
72 40 35 1 74 2 73 16 59
45 26 25 3 48 0 51 15 36
10 5 7 0 12 0 12 2 10
9 5 6 0 n 0 n 2 9
0.09%* 0.73** 0.53** 0.73%* 0.75%*

110 65 57 4 18 2 120 27 95
26 n 16 0 27 0 27 8 19
0.16* 0.66%* 0.44** 0.27%*

ER: Estrogen, PR: Progesterone, HER2-neu: Human epidermal growth factor
*Significant difference if p < 0.05, **Non-significant difference if p > 0.05

different grades: 38(25.5%) of G1 (low grade), 50(33.5%) of
G2 (intermediate grade), 42(28.1%) of G3 (high grade) and
19(12.7%) of G4 (undifferentiated) (Table-1).

Of the 135 IDC cases, 73(54%) were luminal A (positive for
both ER and PR), 32(23.7%) were luminal B, 16(11.8%)
were ER+/PR- and 13(9.6%) were negative for both ER/PR
receptors but positive for HER2-neu. In IDC patients
having stage Il (n=52), 4 were ER+, 5 were HER2-neu+, 29
were ER+/PR+ and 14 were triple positive (luminal B). In
stage lIl IDC patients (n=79), 10 cases were positive for ER,
8 of them were positive for HER2-neu, 45 were positive for
ER/PR (luminal A) and 16 were triple positive (luminal B).
In stage IV cases (n=4), 2 were ER+, 2 were triple and none
was ER/PR and HER2-neu positive. In the lobular

carcinoma cases (n=9), 3 were PR-positive, 2 were ER/
HER2-neu positive, 1 was PR/HER2-neu positive, 2 were
ER/PR/HER2-neu positive and 1 was ER/PR positive. Three
of the lobular carcinoma cases were of stage Il, 5 of stage
lIl'and 1 of stage IV. In the other types of breast tumour
(n=5), 1 was ER/PR positive, 2 were ER/HER2-neu positive,
1 was PR/HER2-neu positive and 1 was triple positive
while none of them showed positivity for HER2-neu.

Combined chemotherapy and radiotherapy was
prescribed in 93(62%) cases, only chemotherapy in
145(97%)and only radiotherapy in 93(62%). Mastectomy
and axillary clearance was done in 120(80.5%) patients.

Chemotherapy with Fluorouracil, Adriamycin and
Cyclophosphamide (FAC) was prescribed to 95(63.7%)
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patients, while Taxol, Adriamycin and Cyclophosphamide
(TAC) to 47(31.5%). Fluorouracil, Epirubicin,
Cyclophosphamide (FEC) was prescribed in 3(0.02%),
Tamoxifen to 31(20.8%) and herceptin to 8(5.3%).

OR was applied to compare IHC subtypes with
premenopausal vs. postmenopausal, stage Il vs. stage lll
and IV, lymph nodes positive status vs. negative status,
histology IDC vs. other types and histologic grade and |
and Il vs. lll and IV (Table-2).

Characteristics of the 149 cases with IHC data were also
evaluated (Table-3).

Discussion

One of the most important parameters in breast cancer
management and patient survival is the hormone status
and responsiveness of tumour to hormone. In developed
countries many studies have been carried out to evaluate
the hormone receptors and HER2-neu status. In US
numerous studies have been used to demonstrate and
evaluate differences in hormone receptor status and
histology by race and ethnicity among women.19-22

The relationship between tumour size and lymph node
involvement is clinically well known and is found to be the
most powerful indicator for poor prognosis in breast
cancer patients.23 Pathological data of patients with
breast cancer suggested that at diagnosis, tumour-
infiltrated lymph nodes' presence is common with
estimates ranging from 30% to 50% of cases depending
mainly on breast tumour size.24 Young age at diagnosis as
an independent predictor of poor survival, as has been
revealed by numerous studies conducted in Europe and
the Us.7:25.26 In young women, risk profile is worse than in
older women. It was seen that young women with breast
tumours had a tendency to have larger tumour sizes,
more positive lymph nodal status, more negative
hormone receptors status, higher tumour grades at
diagnosis than the older women.3

Both sides of the body were equally involved in our study;
76(51%) cases of the right breast and 73(49%) of the left
side. WHO classification of breast tumours was used to
classify breast cancer histopathology among the 149
cases. IDC was found to be most prevalent compared to
other histological types such as invasive lobular and other
types such as papilloma, paget's disease, metastatic
carcinoma, focal invasion comedo type, and ductal
papilloma with mucinous carcinoma. Most of the patients
were in the age range of 25-50 years (65%). Compared to
other age groups, younger patients were more prone to
the development of breast cancer than the older patients.
A similar study in Jordan showed 240(89.9%) cases were

Vol. 65, No. 7, July 2015

751

ductal, 22(8.2%) were lobular and 5(1.9%) of mixed ductal
and lobular carcinomas, while patients' age ranged from
27 to 89 years.2”

In this study, 16 (10.7%) cases were ER-positive, 3(2.01%)
were PR-positive, 13(8.72%) were HER2-neu-positive,
76(51.0%) were luminal A (ER+/PR+) positive, 35(23.4%)
were luminal B (ER+/PR+/HER2-neu+) positive, 4(2.68%)
were ER+/HER2-neu positive and 2(1.34%) were
PR+/HER2-neu+ positive.

Treatment also depends on the histopathological stage,
grade and the breast cancer cells with ER, PR or HER2-neu
receptors on their surface. Treatment provided to patients
was according to the NCCN guidelines. Most of the
patients were receiving FAC/CAF, TAC, and FEC with anti-
oestrogens for treating their positive hormonal status,
and patients with HER2-neu were recommended
treatment with herceptin.

There was a significant difference between different
parameters compared with IHC subtypes in our study, but
only p-values for comparison between American Joint
Committee on Cancer (AJCC) stage and IHC subtypes had
significant relationship (p<0.05), for ER (p=0.01), PR
(p=0.04) and HER2-neu (p=0.02). PR status showed
statistically insignificant difference when compared with
tumour size, while there was insignificant association with
other variables when compared with receptor subtypes
(p>0.05 each). Various similar studies conducted on this
aspect showed marked differences in their results which
may be due to differences in the race, ethnicity,
geographical distribution, lifestyle, environmental factors,
risk factors involved etc. One US study revealed that
among women having age range of 30-89 years at
diagnosis, compared to ductal carcinoma cases, the
lobular and ductal/lobular carcinomas were more likely to
be diagnosed with stage Ill/IV, tumour size 5.0cm, and
nodal-positive status. More aggressive tumour
phenotypes were associated with inflammatory
carcinomas, and mucinous, tubular and papillary tumours
were associated with less aggressive phenotypes. The
studied histological types of breast tumour greatly
differed in their clinical presentations, and the differences
found in their hormone receptor status and grading point
to their markedly different aetiologies. Using OR p-values
showing significant statistical relation of HER2-neu with
premenopausal vs postmenopausal status (p=0.01) and
for ER with histological grade I-Il vs. lll-IV (p=0.04) were
also found during this study. This reveals the following
facts; about half of the patients had positive hormonal
status, luminal A IHC subtype was more prevalent among
patients compared to other subtypes. Advanced stage of
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disease was present in most of the patients. There was
statistically significant difference between various
parameters.

Conclusion

Further research should be carried out to understand the
various trends and relationships between different
variables associated with breast cancer for better
prognosis of breast cancer patients in order to obtain
better clinical outcomes with improved survival.
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