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Abstract

Introduction: Breast cancer is the most common
cause of cancer death among women. Estrogen
Receptor (ER), Progesterone Receptor (PR) and
human epidermal growth factor receptor 2 (Her-2/
neu) status are used as an important prognostic
marker for breast cancer.

Objectives: The aim of this study was to evaluate
ER and Her-2 in breast carcinoma among
Bangladeshi women and to co-relate with other
prognostic parameters.

Materials and Methods: The study was carried out
in a tertiary level hospital in Bangladesh during the
period of January 2010 to December 2011. Total 100
histologically proved breast carcinoma cases were
included in the study. Immunostaining for ER and
Her-2/neu were carried out. Quick scoring of ER and
expression of Her-2/neu were correlated with
histomorphological parameters.

Results: Among 100 cases 93 were ductal
carcinoma and 07 were non ductal. Among all, 38%
show ER positive (score- 3-8) while 62% are ER
negative (score 0-2). Her-2/neu was over expressed
in 30%, 22% were borderline and 48% were
negative. There were inverse relationship between
ER positivity and Her-2/neu overexpression. ER
positivity was related with lower histological grade,
while Her-2/neu overexpression was related with
higher histological grade.

Conclusions: ER positivity in Breast carcinoma
patients in Bangladesh is lower in comparison to
western literature while Her-2/neu overexpression
rate is quite high like other Asian countries.

Key-words: Carcinoma breast, Estrogen receptor,
Her-2/neu, Immunostaining, Diaminobenzidine (DAB).

Introduction

Of the 10 million new cancer cases diagnosed each
year, 4.7 million are in the more developed countries
and nearly 5.5 million in the less developed
countries. The number of cancer cases in India is
increasing due to increasing population, increase in
the proportion of older people, changing patterns of
lifestyles. Cancer is currently the cause of 12% of
deaths worldwide. In approximately 20 years, the
number of cancer deaths annually will increase from
6 million to 20 million. However, the impact of cancer
is far greater than the incidence and mortality would
suggest, including impact on health care costs'.

Breast cancer in women is a major health burden. It
is the most common cause of cancer deaths among
women in both high resource and low resource
countries®. Recent global cancer statistics indicate
that breast cancer incidence is rising at a faster rate
in populations of developing countries”®. The
incidence of breast cancer in Bangladesh seems to
be very high. As we do not have any cancer registry
with relevant data about age, sex, marital status,
different types of cancers, diagnostic & treatment
status and survival & mortality rate of cancer patients;
it is difficult to say the exact situation in Bangladesh".

Prognostic factors in breast carcinoma include
axillary lymph node status, tumour size, histological
grade and histological subtypess. Oestrogen receptor
(ER) and progesterone receptor (PR) status have
also been validated as factors which predict
response to hormone therapys. The protooncogene
c-erb-2 (Her-2/neu) encodes a 185 kDa trans-
membrane glycoprotein. The c-erb-2 is a member of
erb family of four closely related cell surface
receptors with internal tyrosine kinase domains’. It
plays an important role in the regulation of
fundamental processes such as cell growth, survival
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and differentiation and has been shown to be
involved in cancer progressions. The aim of this
study was to evaluate estrogen receptor (ER) and
human epidermal growth factor receptor 2 (Her-2
/neu) status in breast carcinoma and to compare it
with other prognostic parameters such as histologic
type, grade, tumour size, patient age and lymph
node involvement. Attempts are also taken to follow
up the patients following Tamoxifen therapy.

Materials and Methods

A comprehensive study on 100 breast carcinoma
cases collected from Department of Histopathology
of a tertiary level hospital in Dhaka, Bangladesh was
carried out between January 2010 to December
2011. These entire surgical specimens were fixed in
10% formalin, embedded in paraffin, sectioned and
stained with “H&E”. Before taking representative
sections, size of the tumour and lymph node
involvement were noted. The histological type was
determined on the tissue section. Grading of the
tumour was done by Scarf-Bloom-Richardson (SBR)
method. Immunostaining of the ER and Her-2 was
performed. Before immunostaining three to four
micrometer sections were taken on sialinized slides
(DAKO-S300330) then these were de-waxed in
xylene, rehydrated in graded ethanol. Before going
for immunostaining antigen retrieval was performed
in 10 my citrate buffer (pH 6) putting in water bath at
the temperature 95°C to 98°C for 40 minutes.
Endogenous peroxidase activity was blocked by
incubating sections in peroxidase blocking agent
(DAKO-S202386). After washing in Tris Buffer saline
(DAKO-S300685) ER (DAKO-M704729) and Her-2
(DAKO-A048529) were applied and slides were
incubated in wet chamber at room temperature for
30 minutes. Later on DAKO Real Envision system
(DAKO-K500711) was applied. DAB was used as
chromogen. All slides were evaluated without
knowledge of clinical outcome. For each batch of
staining a known positive control slide was run for
ER and Her-2 separately. ER stained slides were
scored by semi quantitative scoring system
established by Allred et al’. Her-2 was scored from
0-3 scales according to criteria set by Dako. No
staining or membrane staining of <10% of tumour
cells was taken as score 0. A faint membrane
staining detected in >10% of tumour cells was
regarded as 1+; moderate staining of membrane in
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>10% of tumour cells was as 2+ and strong
membrane staining in >10% tumour cells was scored
as 3+. Score 3+ was considered as over expression
of Her-2". Though current practice requires Her-2,
2+ immunostaining to be further confirmed by
Fluorescent In Situ Hybridization (FISH), which is
not done in this study due to unavailability.

All the patients were managed by surgery followed
by chemotherapy and hormone therapy. ER positive
patients were treated by Tamoxifen and Her-2/nu
overexpression cases were treated by herceptin. All
the patients were followed up every 6 months up to
maximum 1 and half year. The results were analyzed
using the statistical software SPSS for windows,
version 11. Association of clinicopathological para-
meters with ER and Her-2 state were analyzed
using chi-square test. Statistical significance was
defined as p<0.05.

Results

A total 100 breast carcinoma cases diagnosed at
histopathology department of a tertiary level hospital
at Dhaka, Bangladesh were included in the study. All
the patients were female ranged from 22 yrs to 80
yrs. Mean age was 45.64 yrs. Forty two (42%)
patients were of less than 40 yrs and 58 (58%) were
more than 40 yrs. Of the 100 cases included in this
study 93 were diagnosed as infiltrating duct cell
carcinoma, 03 were infiltrating lobular carcinoma, 02
were mucinous carcinoma, 01 medullary carcinoma
and 01 was metaplastic carcinoma. The size of the
tumour ranged from 1.5 cm to 10 cm with a mean
size of 4.45 cm. The tumour size < 2 cm were 11,
2-5 cm were 60 (60%) and > 5 cm were 29. Among
93 infiltrating duct cell carcinoma cases, 11 (11.83%)
were of grade 1, maximum that is 43 (46.24%) were
of grade 2 and 39 (41.93%) were of grade 3. Among
100 cases mastectomy specimen with axillary tissue
were received in 62 cases. Rests 38 were received
as lumpectomy specimen. Among these 62
mastectomy cases lymph node involvement were
assessed and metastatic deposits were found in 45
(72.58%) cases and 17(27.42%) were negative. Two
immunohistochemical parameters ER and Her-2/neu
were available for all 100 cases. For ER, quick score
was ‘0’ to ‘2’ that was found in 62 (62%) cases and
were considered as ER negative. Quick score for
ER was between 3 to 8 in 38 (38%) cases and they
were considered as positive (Figure-1 and 2).
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Fig-1: Immunohistochemistry for ER in ductal
carcinoma, score- 6/8.

Immunohistochemistry for ER in lobular

Fig-2:
carcinoma, score- 7/8.

Details of clinicopathological features are described
in Table-I.

Table-I: Clinicopathological Features.

Among the ER positive 38 cases, the age range was
27 yrs to 70 yrs with a mean of 47.58 yrs, while
mean age of ER negative cases was 44.51 yrs.
Among 42 patients of <40 yrs, 12 (28.57%) were ER
positive and 30 (71.43%) were ER negative. Among
58 patients of >40 yrs 26 (44.83%) were ER positive
and 32 (55.17%) were ER negative (Table-Il).

Table-ll: Correlation between ER expressions with
clinicopathological data.

Features Parameter ER +VE ER-VE p
Age Aos(n=42) [ 12857%) [ 0014 | o
>40yrs (n=58) | 26 (44.83%) | 32 (55.17%) |
<2cm 05(13.16%) | 06
Tumour size 2-5cm 22 (57.89%) 38 <0.900
>5 om 11(2895%) | 18
o Ductal 33 (35.48%) | 60 (64.52%)
Histologicaltype | Ductal | 05 (11.43%) | 02 28.57%) | >0
G1 (n=11) 11 (100%) 0
Tumour grade G2 (n=44) 17(38.64%) | 27 (61.36%) | <0.005
G3 (n=38) 05 (13.16%) | 33 (86.84%)
Positive (n=45) | 17 (37.78%) | 28 (62.22%)
LymphNode =\ atve (n=17) | 6(36.29%) | 11 (64.71%) | <%0
Her-2 expression Negative (0-14) | 25(65.79%) | 23 (37.10%)
Borderline (2+) | 10(26.32%) | 12(19.35%) | <0.005
Over expression (3+) | 03 (7.89%) | 27 (43.55%)

Features Parameter No %
<40 yrs 42 42
Age (n=100) >4o§lrs 58 58
<2cm 1 11
Tumour size (n=100) 2-5cm 60 60
>5cm 29 29
) ) Ductal 93 93
Histological type (n=100) Non Ductal 07 07
G1 1 11.83
Tumour grade (n=93) G2 43 46.24
G3 39 41.93
Lymph Node Positive 45 72.58
(n=62) Mastectomy with Negative 17 27 42
axillary tissue '
) Negative (0-2) 62 62
ER expression (n=100) Positive (3-8) 33 33
Her-2 expression (n=100) | Negative (0-1+) 48 48
Borderline (2+) 22 22
Over expression (3+) 30 30
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Among ER positive cases (38), mean size of the
tumour was 4.2 cm and mean size of tumours of ER
negative cases was 4.6 cm. Among ER positive
cases tumours size in 05 (13.16%) were <2cm, 22
(57.89%) cases were between 2 to 5cm and 11
(28.95%) were >5cm. Among 93 ductal carcinoma
cases 33 (35.48%) were ER positive and 60
(64.52%) were ER negative. All the lobular and
mucinous carcinoma cases were ER positive while
both  medullary carcinoma and metaplastic
carcinoma cases were ER negative. Among the ER
positive 33 ductal carcinoma cases 11 (33.33%)
were of grade-1, 17 (51.52%) were of grade 2 and
05 (15.15%) were of grade-3. Among 60 ER
negative cases none was of grade-1, 27 (45.0%)
were of grade-2 and rest 33 (55.0%) were of
grade-3. Among ER positive mastectomy specimen,
axillary lymph nodes were positive in 17 cases and
negative in 06 cases. While in ER negative
mastectomy patient’s axillary lymph nodes were
positive in 28 patients and negative in 11 patients.
Of 38 ER positive cases only 03(7.89%) were found
with over expression of Her-2, 10(26.32%) were
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equivocal (2+) and 25 (65.79%) were negative for
Her-2. Among 62 ER negative cases 27 (43.55%)
were found with over expression of Her-2 (3+), 12
(19.35% were equivocal (2+) and 23 (37.10%) were
negative for Her-2 (Figure-3).

e
Fig-3: Immunohistochemistry for Her-2 — Score 3+,
Positive.

Among the Her-2 positive (3+) cases, 30 were
between 28 to 70 yrs with the mean age of 46.13
yrs, while mean age of Her-2 negative cases was
47.38 yrs. Among 42 patients of <40 yrs of age, 11
(26.19%) were Her-2 positive, 12 (28.57%) were
Her-2 borderline (2+) and 19 (45.24%) were Her-2
negative (0, 1+). Among 58 patients of >40 yrs of
age, 19 (32.76%) were Her-2 positive, 10 (17.24%)
were Her-2 borderline (2+) and 29 (50.00%) were
Her-2 negative. Among Her-2 positive 30 cases
mean size in the tumour was 4.53 cm and mean
size of Her-2 negative cases was 4.23 cm. Among
Her-2 positive cases tumour size in 03 (10.00%)
cases was <2cm, in 17 (56.67%) cases were
between 2 to 5cm and in 10 (33.33%) cases >5cm.
(Table-111).

Table-lll: Correlation between Her-2 expressions
with clinicopathological data.

Among 93 ductal carcinoma cases 29 (31.82%)
were Her-2 positive, 20 (21.50%) were Her-2
borderline and 44 (47.31%) were Her-2 negative.
One mucinous carcinoma was Her-2 positive, one
lobular and medullary carcinoma were Her-2
borderline, while two lobular, one mucinous and one
metaplastic carcinoma cases were Her-2 negative.
Among the Her-2 positive ductal carcinoma only 01
(3.45%) case was of grade-1, 09 (31.03%) were of
grade 2 and 19 (65.52%) were of grade-3. Among
20 Her-2 borderline cases 03 (15.0%) were of
grade-1, 08 (40.0%) of grade-2 and 09 (45.0%) of
grade-3. Among 44 Her-2 negative ductal carcinoma
cases 07 (15.91%) were of grade-1, 26 (59.09%)
were of grade-2 and rest 11 (25.00%) were of
grade-3. Among the Her-2 positive 23 mastectomy
specimens, axillary lymph nodes were positive in 17
(73.91%) cases and negative in 06 (26.09%) cases.
While in Her-2 borderline 14 cases (with
mastectomy) axillary lymph nodes were positive in
09 (64.29%) patients and negative in 05 (35.71%)
patients. Among Her-2 negative 25 mastectomy
specimen 19 (76.0%) were positive for axillary
lymph nodes and 06 (24.0%) were negative of 30
Her-2 positive cases only 03 (10.00%) were found
with ER positive, 27 (90.00%) were ER negative.
Among 22 Her-2 equivocal cases 10(45.45%) were
ER positive and 12(54.55%) were ER negative.
Among 48 Her-2 negative cases, 25 (52.08%) were
ER positive and 23 (47.92%) were ER negative.
Her-2 borderline cases were not confirmed by her-2
FISH due to it's unavailability in Bangladesh. Among
100 cases 03 were both ER and Her-2 positive, 25
were ER positive but Her-2 negative, 10 were ER
positive but Her-2 borderline, 27 were ER negative
but Her-2 positive, 23 were ER negative and Her-2
negative, 12 were ER negative but Her-2 borderline.

Table-IV: ER and Her-2 state of study population (n=100).

Features Parameter Hg:'z Hgi'z "[']91'3 P ER+/Her- | ER+/Her- | ER+/Her- | ER-/Her- | ER-Her- | ER-/Her-
<dyrs | 11(26.19%) | 12 (2857%) | 19(45.24%) | o oo (2); 225 2]? ;; 225 2]2;
>40yrs 19 (32.76%) | 10(17.24%) | 29 (50.00%) 3% 25% 10% 27% 23% 12%
<2cm 03 04 04
Tumour size 2>55C°:: 13 (1); ?g <0780 | study populations were managed following standard
Heogealype Ductal 29(31.18%) | 20 (2151%] | 44 @130%) | o protocol by oncologists. After surgery all the patients
Non Ductal | 01(14.20%) | 02 (28.57%) | 04 (57.14%) | were treated by chemotherapy followed by
G1 01(9.09%) | 03(27.27%) | 07 (63.64%) radiotherapy. After that the patients were given
Tumour grads gg ?g (ig-gg:f) gg (;ggng) i? (gg;‘g:f) 00101 immunotherapy depending of their ER positivity and
Bosiive 17537:78‘%:; ; ((20_60%")) 19E42:220/:; Her-2 expression and the patients were followed up
Lymph Node Negative 6(35.29%) | 5(2942%) | 6(35.29%) 0780 | from 6 months to maximum 2 yrs. All patients
Negative (0-2) | 27 (43.66%) | 12(19.35%) | 23 (37.10%) | .o 405 | SUrvived the follow up duration. So the overall
Posiive (3-8) | 03(7.89%) | 10(26.32%) | 25 (65.79%) survivality (OS) is 100%.
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Discussion

Breast carcinoma is the most common malignant
tumour and the leading cause of death in women
with a tremendous heterogeneity in its clinical
behaviour'". The prognosis of breast carcinoma is
related to variety of clinical and pathological factors.
It is well known that ER, PR and Her-2 represent the
most acceptable factors for predicting prognosis,
response or resistance to treatment and potential
use of newer drugs12'15. In this study, mean age of
the patients was 45.64 yrs. Most (30%) of the
patients were between 31 yrs to 40 yrs age.
Mudduwa LKB at Srilanka found that only 14.3%
patients were of <40 yrs of age. In his study mean
age was 52.5 yrs'® which is higher than this study. In
Jordan, Almasri N M" found median age as 47.5%
and patients of <50 yrs of age was 57%. Where as
Tunisia, Ayadi L et al found 51.6% patients were in
<50 yrs of age group”. Country based study in India
revealed when age between of 50-53 in breast
cancer bearing women'®. In this study, the mean size
of the tumour was 4.45 cm and most of the tumours
fell in 2 cm to 5 cm group. 29% tumours were of
>5cm of size. Among 62 mastectomy specimens, 45
(72.58%) presented with axillary lymph node
metastasis. Hence most of the tumours presented in
advanced stage. Possibly it was due to lack of
routine breast screening program in the country.
Srilankan study revealed similar result'®. The quick
score of ER was positive that is 3 to 8 in 38% cases
which are nearer to other studies carried out in
neighboring countries and other Asian countries.
Prevalence of 32.6% for ER positive cases was
found in a study carried out in India®. ER and PR
were found positive in 20 to 45% of Indian patients”.
A Jordanian study revealed 50.8% ER positivity".
Mudduwa LKB' at Srilanka found 45.7% positivity
for ER where as in Western countries the positivity
of ER is much higher. Christopher et al”® at United
States revealed 76-78% ER positivity during 1992 to
1998. A cumulative study of 7016 case from United
Kingdom revealed 73.42% ER positivity21. In this
study, mean age of ER positive cases was 47.58 yrs
and mean age of ER negative cases was 44.51 yrs.
Difference is not significant. Similar results were
revealed at Jordanian as well as Tunisian study"’".
But ER positivity was observed more in older group
(>40 yrs) in comparison to younger group (<40 yrs).
Rhodes et al found ER positivity more in >65 yrs of
age group patients”. While Ayadi et al, found ER
positivity more in >50 yrs of age group“.
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In this study, among ductal carcinoma cases 35.48%
were ER positive. While in non ductal carcinoma
ER positivity was found in 71.43% cases. Among the
ductal carcinomas the ER positivity was inversely
correlated with tumour grades in this study. The
positivity was 100% in grade-1 while it declined to
13.16% in grade-lIl. In a Tunisian study ER positivity
was found in 61% of duct cell carcinomas and was
22.5% in grade-lll tumours"". Most (65.79%) of the
ER positive women were Her-2/neu negative while
only 7.89% showed Her-2 over expression. Most of
such studies also found inverse relation between ER
positivity and Her-2 over expression11'17‘23. The study
revealed overexpression (3+) of Her-2/nu in 30%
cases. It is closer (34.3%) to a study carried out
among Asian women in Singaporeu. Whereas it was
17.3% in an Austrian study performed on 923
patientszs. A Jordanian study found Her-2
overexpression in 24% cases'. While the Tunisian
study revealed Her-2 over expression in 18.1%
cases’ . In this study variation may be due to lack of
strict criteria for fixation of the tissue according to
the American Society of Clinical Oncology and the
College of American Pathologists (ASCO/CAP)
guideline for Her-2 testingm. Mean age of women
with Her-2 overexpression was 46.13 yrs. Difference
between Her-2 negative women with Her-2
overexpression was not significant. While Jordanian
study found significant difference in age between
Her-2 overexpressing (42 yrs) and Her-2 negative
(53 yrs) cases’". In this study, Her-2 over expression
(3+) was seen in 26.19% cases of <40 yrs of age
and 32.76% cases of >40 yrs of age. In Tunisian
study, 21.3% women show Her-2 overexpression in
<50 yrs group while it was 14.7% in >50 yrs group“.
Some authors have suggested that Her-2 over
expression is associated with young age. This study
could not find significant relations between patient’s
age and Her-2 expression”’zs’ze. It may be due to
small size of the study. Her-2 overexpressed
tumours in this study were mostly (56.67%) between
2-5 cm size. Mean size of the tumour was 4.7 cm in
a Jordanian study with Her-2 over expression". In
this study patients having Her-2 overexpression are
significantly proportionate to the grade of the
tumour. 48.72% of G3 duct cell carcinoma had over
expressed Her-2. Taucher S, et al, found Her-2 over
expression in 31.5% of G3 tumours”. Traina et al at
Italy also found similar patterns of outcome23. In
this study, Her-2 over expression was inversely
correlated with ER positivity.

&




Among 30 overexpressed Her-2 cases only 03
(10%) were positive for ER. While Among 70 Her-2
negative cases 35 (50%) were ER positive. Sjogren
S et al, Tsuda H et al, Ferrero-Pous M et al also
showed inverse relation between Her-2 status and
ER positivityzs‘zg’so. In this study most (93%) of breast
carcinomas were infiltrating ductal carcinoma.
Among 93 ductal carcinoma cases 33 (35.48%)
were ER positive and 60 (64.52%) were ER
negative. While all the lobular and mucinous
carcinoma cases were ER positive whereas both
medullary and metaplastic carcinoma cases were
ER negative. Among 93 ductal carcinoma cases 29
(31.82%) were Her-2 positive, 20 (21.50%) were
Her-2 borderline and 44 (47.31%) were Her-2
negative. One mucinous carcinoma was Her-2
positive, one lobular and medullary carcinoma were
Her-2 borderline, while two lobular, one mucinous
and one metaplastic carcinoma cases were Her-2
negative. In some studies no significant relationship
was observed between hormone status and
histological typemz. In contrast Boussen H et al
suggested that Her-2 overexpression was signi-
ficantly more likely in infiltrating ductal carcinoma
than in infiltrating lobular carcinoma®. In this study,
the difference in receptor status with nonductal
carcinoma is probably due to very small number of
non ductal carcinoma cases in the series. In this
study we could follow up the cases for maximum 18
months. Over all survivality was 100%. But disease
free survival could not be assessed due to lack of
regular follow of the patients. In a study in
Singapore General Hospital 5.2% deaths have
documented among follow up of 290 breast cancer
patients“.

Conclusion

The prevalence of hormone receptor positive breast
cancer is less in Asian women including women of
Bangladesh which has been proved by this study
too. Though the present study is a short series study
but possibly the first one of this kind in this country.
In contrast to western countries this study revealed
more rate of Her-2/neu over expression which is
similar to other studies of Asian countries. Her-2/neu
overexpression is related with other poor prognostic
parameters like high grade and histological type. For
planning the treatment protocol of the patients’
hormone receptor studies as well as Her-2/neu
study are almost mandatory prerequisites.
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