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D ABsTRACT

Objective: To examine the frequency of human epidermal growth factor recep-
tor 2 (HER-2)/neu positivity in carcinoma breast patients in tertiary care hospi -
tals of Balochistan.

Methodology: This multi-center study was conducted in the Department of
Surgery, Bolan Medical Complex Hospital and Sandeman Provincial Hospital,
Quetta-Balochistan, from January 01, 2015 to June 30, 2015. All female patients
undergoing surgery for carcinoma (Ca) breast with age 25 to 65 years, duration
more than 6 months, size of tumor 2 cm and above and Ca breast grade 1-3
were included. Breast tissue was sent for histopathology and HER-2/ neu immu-
nostain (neu) by immunohistochemistry.

Results: Mean age of the patients was 57.06 +8.91 years and mean BMI 25.04
+5.51 Kg/m?2. Most of the patients (n=76, 92.7%) were married, smoking status
was found in 4 (4.9%), pre-menopausal status in 13 (15.9%), oral contraceptive
use in 11 (13.4%), family history of breast carcinoma in 22 (26.8%), lactation in
18 (22%) and multi-parity in 55 (67.1%). HER-2/neu was found to be positive in
19 (23.2%) patients.

Conclusion: Higher frequency of HER-2/neu positivity was found in carcinoma
breast patients in tertiary care hospitals of Balochistan.
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D INTRODUCTION

Breast cancer is the most common malignancy all
over the world®. In Pakistan, 1 in every 9 women are
likely to suffer from carcinoma of breast. Compared to
western women, Asians women show the highest inci-
dence of breast cancer rate. Pakistani and Indian com-
munity have breats cancer with the rate of 50/100,000
and 19/100,000, respectively. Pakistani women suffering
from breast cancer are usually multiparous and belong
to younger age group®. In a study, mean age of patients
at the time of diagnosis was 43.5 years®. This geograph-
ic variation in presentation and incidence of breast can-
cer can be attributed to racial and genetic differences
and environmental exposure that vary throughout the
world*.

Estrogen, progesterone and HER-2/neu receptors af-
fect the overall prognosis of breast cancer®. The HER-2/
neu (c-erb-b2) gene, encoding a member of the ERBB
or HER transmembrane tyrosine kinase receptor protein
is located on chromosomel7q°. It is the human ana-
logue of the neu gene, called HER-2/neu or c-erb B2. It
is considered one of the poor prognostic factors and is
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found higher in our population though limited data ex-
ists. Trastuzumab is a monoclonal antibody that targets
HER-2/neu extracellular domain and helps in improving
survival in patients with over expressed HER-2/neu re-
ceptors’. The activation of the receptor begins as the
ligand attached to a receptor and a cascade of interac-
tion of receptors to the nearby similar receptor occurs, a
process commonly known as dimerization. Further pro-
cess leads to phosphorylation and signaling cascades®.
HER-2/neu is an important prognostic factor and strong
predictor of response to trastuzumab®. However, it is a
common practice in Pakistan, especially in Balochistan,
that tests for receptor positivity in histopathology spec-
imens are not requested?®.

In Pakistan, multiparity and breastfeeding have sig-
nificant associations with breast cancer''. This means
the biological behaviour of breast cancer in Pakistani
population is different. HER-2/neu positivity could be
a factor responsible for this aggressive behaviour of
breast cancer in Pakistani women. There is limited data
published on HER-2/neu frequency all over Pakistan,
while data seen in studies done on different receptors
shows geographical variation in frequency even within
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Asia, 22% in a study in Karachi'?, 28.4% in a Bangladeshi
study®® and 45.9% in a study in Abbotabad. The ra-
tionale of the study is that the data is variable within
geographical areas as stated above!?1. Therefore the
present study was designed to assess the magnitude
of HER-2/neu positivity in Ca breast patients in Baloch-
istan. Thereby policies could be devised for routine
screening and treatment.

Il meTHODOLOGY

This was a descriptive cross sectional study with du-
ration of six months from January 2015 to June 2015.
It was conducted at Department of Surgery in Bolan
Medical Complex Hospital and Sandeman Provincial
Hospital, Quetta-Pakistan. After informed consent from
patient or from next to kin, the Ethical committee review
was taken. Patients included were females with age 25-
65 years, undergoing surgery for Ca breast having dura-
tion >6 months, size of tumor 2cm and above, carcino-
ma breast grade 1-3. The exclusion criteria consisted of
male patients with Ca breast, patients refusing to test for
her-2/neu receptors and previously operated cases. The
sampling technique was non probability, consecutive
method. The sample size of study was taken keeping
prevalence of HER-2/neu positivity in Ca breast patients
as 22%"?, absolute precision at 9% and confidence level
at 95%. The sample size was 82 patients with breast can-
cers undergoing surgery. Patients meeting the inclusion
criteria were admitted in Department of Surgery at Bo-
lan Medical Complex Hospital and Sandeman Provincial
Hospital, Quetta. History regarding the duration of con-
dition, ethnicity, marital status, parity, lactation, intake
of oral contraceptives and family history of the disease
was taken. The consultants having post fellowship expe-
rience of greater than two years performed the surgery.
Breast tissue was sent for histopathology and HER2/neu
staining by immunohistochemistry. Breast Cancer with
presence of lump in breast /fungating mass proven to
have malignant cells on biopsy and HER-2/neu positiv-
ity by immunohistochemistry staining of the tissue with
score of 3+ i.e, uniform intense membranous staining
was considered as positive HER-2/neu receptors.

SPSS version 17 for windows was used for entry of
data and analysis. Age and duration of condition, extent
of lump, height, weight and BMI were calculated and
presented as mean +SD. Frequencies and percentages
were calculated for HER-2/neu positivity, menopausal
status, smoking status, oral contraceptives use, family
history of Ca breast, marital status, lactation and parity.
Effect modifiers like age, duration of condition, size of
the lump, family history of Ca breast, smoking status,
lactation, BMI and oral contraceptive use, marital sta -
tus, parity, menopausal status were controlled through
stratification. Chi square test was used and significance
level was set at less than or equal to 0.05.
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D ResuLts

Mean age of the patients was 57.06 +8.91 years. Ma-
jority of the patients (n=69, 84.10%) had age >50 years.
Mean weight of the patients was 57.71 +6.45 kg, height
1.59 +0.05 meters and BMI 25.04 +5.51 Kg/m? Majority
of the patients (n=53, 64.6%) had BMI of 230 Kg/m?.

Size of the tumor was found to be >4cm in 40 (48.8%)
patients. Mean duration of condition was 841 +1.21
months. Majority of the patients (n=48, 58.5%) had =8
months of duration of condition. A vast number of pa-
tients (n=76 ,92.7%) were married, smoking status was
found in 4 (4.9%), pre-menopausal status in 13 (15.9%),
oral contraceptive use in 11 (13.40%), family history of
breast carcinoma in 22 (26.80%), lactation in 18 (22%)
and para >3 in 55 (67.10%), as shown in table 1.

Frequency of HER-2/neu positivity was found in 19
(23.2%) patients (Figure 1).

Il piscussion

Breast cancer is causing the most mortality in re-
cent years. Apart from histopathological studies, breast
cancers are diagnosed with various techniques, such
as immunohistochemistry (IHC) and human epidermal
growth factor receptor 2 (HER 2) expression and ampli-
fication by FISH and IHC in selecting the best choice for
suitable therapy®. We studied the frequency of HER-2/
neu positivity in carcinoma breast patients in tertiary
care hospitals of Balochistan. The diagnosis of breast
cancer through HER2/neu status is of increased signif-
icance. Compared to other usual diagnostic tools such
as immunohistochemical assays (which are qualitative),
the HER-2/neu analysis is semi-quantitative. The overall
staining mechanism depends on the number of recep-
tors a cell contains. The cells with less than 20,000 re-
ceptors showed no (0) staining, whereas with 100,000
receptors showed partial membrane staining (less than
10% among these showed full membrane staining or
1+). Light and moderate membrane staining was ob-
served in 10% cells with nearly 500,000 receptor (2+).
However, cells with 2.3 million receptors showed strong
staining in more than 10% of the cells.

Studies have shown that protein expression level is
basically associated with the number of gene copies,
nevertheless the modification occurs due to the techni-
cal issues significantly affecting the tissue sampling®92¢.
However, alterations can be impacted significantly
by technical issues, especially in archival, fixed, paraf-
fin-embedded tissue samples. There are many draw-
backs of immunohistochemical analysis such as proper
management and storage; duration and fixation; con-
centration of antigen recovery; kinds of antibody (poly-
clonal vs monoclonal); proper sample control system;
and the problems in applying a subjective slide scoring
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Table 1: Comparison of HER-2/neu positivity (n=82)

. HER-2/neu Positivity
Demographics P value
Yes (n=19) No (n=63)
] 250 (n=13) 4 (30.8) 9 (69.2)
Age (in years) 0.479
>50 (n=69) 15 (21.7) 54 (78.3)
Duration of condition <8 (n=48) 12 (25) 36 (75) 0.641
(in months) >8 (n=34) 7 (20.6) 27 (79.4) '
] 230 (n=59) 12 (22.6) 41 (77.4)
BMI (in Kg/m?) 0.878
>30 (n=43) 7 (24.1) 22 (75.9)
) ) 24 (n=42) 10 (23.8) 32 (76.2)
Lump Size (in cm) 0.888
>4 (n=40) 9 (22.5) 31 (77.5)
Family History of Yes (n=22) 13 (59.1) 9 (40.9) 0.001
Breast Carcinoma No (n=60) 6 (10) 54 (90) ’
. Yes (n=04) 3 (75) 1 (25)
Smoking Status 0.037
No (n=78) 16 (20.5) 62 (79.5)
) Yes (n=18) 2(11.1) 16 (88.9)
Lactation 0.218
No (n=64) 17 (26.6) 47 (73.4)
. Yes (n=06) 2 (33.3) 4 (66.7)
Married 0.619
No (n=76) 17 (22.4) 59 (77.6)
. Para 23 (n=27) 4 (14.8) 23 (85.2)
Parity 0.209
Para >3 (n=55) 15 (27.3) 40 (72.7)
Pre'r?::f?f’)ausa' 4(30.8) 9 (69.2)
Menstrual Status Poct I 0.479
ost-menopausa
(n=69) 15 (21.7) 54 (78.3)
History of Oral Yes (n=11) 7 (63.6) 4 (36.4) 0.002
Contraceptive Use No (n=71) 12 (16.9) 59 (83.1) ’

Figure 1: Frequency of HER-2/neu positivity in carcinoma braest patients (n=82)
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system. HER-2/neu protein detection has widely been
reported as the suitable replacement of immunohisto-
chemical analysis especially in a large multitumor tis-
sue block and a large panel of available antibodies. The
standardization of HER-2/neu immunohistochemical
slide scoring has remained a critical issue in the applica-
tion of HER-2/neu testing designed to predict response
to the anti-HER-2/neu antibody drug, trastuzumab
(Herceptin, Genentech, South San Francisco, CA).

Our study found frequency of HER-2/neu positivity
in 19 (23.2%) patients. In Pakistan, Atif et al*> investi-
gated the role of the immunohistochemical markers i.e.
ER and PR in breast cancer and they found that HER-2/
neu marker was positive in more than 45% of the pa-
tients. Among these, four patients had age 50 years or
less; while 15 of them were above 50 years. Age, du-
ration, BMI, lump size, lactation, marital status, parity
and menstrual status were found as non-significant fac-
tors among the HER-2/neu positive patients with breast
cancer (p value >0.05). Similar results were observed in
India by Patnayak et al** and Goud et al'/, who found
that age, duration of condition, BMI, lump size, lacta-
tion, marital status, parity and menstrual status were
non-significant parameters in breast cancer patients
diagnosed on the basis of HER-2/neu. However, in In-
dia, another study by Zubeda et al*® found that the age
factor was highly significant in breast cancer in HER-2/
neu positive patients.

On the other hand, family history and smoking habits
were quite significant in HER-2/neu positive cancer pa-
tients in our study (p value 0.001 and 0.037 respectively).
Similar results were observed in studies of Goldvaser et
al* who studied the correlation of smoking with that of
the breast cancer in Israel and their results showed that
only 28.2% had the smoking history whereas Laidi et
al?® (in Morocco) observed 0% relativity between HER-
2/neu and breast cancer. There are precise residues of
tyrosine, which activate HER-2/neu. Some non-ligands
receptors for HER-2/neu have also been discovered
which proceed with the dimerization of ERBB family me-
mebers. Due to its diversity in ligands and cellular cross
links, HER-2/neu offers diversity in signaling. Heterod-
imers of HER-2/neu show more stability and potency
in signaling the combination of the receptors without
HER-2/neu?.. It is the human analogue of the neu gene,
called HER-2/neu or c-erb B2 and is considered one of
the poor prognostic factors.

The family history of the breast cancer was found the
most significant in this study. Similar results have been
observed in Israel by Goldvaser et al*® their findings
showed that almost 40% of the patients with HER-2/nue
positive had family history of breast cancer. The breast
cancer frequency in women at the age of 15-49 years is
double in developing countries than in the developed
countries. From 1980 to late 1990, the breast cancer
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frequency enhanced about 30% in Western countries.
Such an increase was possibly was due to variations in
reproductive patterns and increased screening of the
disease?.This trend was likely due to changes in repro-
ductive patterns and increased screening. In the pre-
vious era, its incidence rates rose in many Asian and
African countries®’. In countries where mammography
is available, its adherence to recommendations for reg-
ular screening is associated with reduced mortality from
breast cancer. Over the past two decades, breast cancer
mortality has been stable or decreasing in many coun-
tries in Europe and North America??. A variety of risk
factors for breast cancer have been well-established by
epidemiologic studies carried out to date, in addition
to increasing age and female sex. These risk factors
include non-modifiable factors such as race, ethnicity,
and genetics, as well as modifiable exposures related to
diet, physical inactivity, exogenous hormones, and cer-
tain female reproductive factors?.

D concLusion

Higher frequency of HER-2/neu positivity was found
in carcinoma breast patients in tertiary care hospitals of
Balochistan.

D REFERENCES

1. Mahmood S, Rana TF, Ahmad M. common determi-
nants of Ca Breast: a case control study in Lahore.
Ann King Edward Med Univ 2006; 12:227-8.

2. Sohail S, Alam SN. Jlreast cancer in Pakistan: aware-
ness and early detection. J Coll Physicians Surg Pak
2007; 17:711-2.

3. Talpur AA, Surahio AR, Ansari A, Ghumro AA. Late
presentation of breast cancer: a dilemma. J Pak
Med Assoc 2011; 61:662-6

4. Karkarala M, Rozek L, Cote M, Liyange S, Bren-
ner DE. Breast cancer histology, and receptor sta-
tus characterization in Asian Indian and. Pakistani
women in the U.S.-a SEER analysis. Br Med Coll
Cancer 2010; 10:191.

5. Faheem M, Mahmood H, Khurram M, Qasim U,
Irfan J. Estrogen receptor, progesterone receptor,
and Her 2 Neu positivity and its association with
tumour characteristics and menopausal status in a
breast cancer cohort from northern Pakistan. Ecan-
cer med sci 2012; 6:283.

6. Grandal MV, Madshus IH. Epidermal growth factor
receptor and cancer: control of oncogenic signal-
ling by endocytosis. J Cell Mol Med 2008; 12:1527-
34.

7. Krop 1E, Kim SB, Gonzalez-Martin A, LoRusso PM,
Ferrero JM, Smitt M et al. Trastuzumab emtansine
versus treatment of physician's choice for pretreatel

362



10.

11

12.

13.

14.

15.

16.

FREQUENCY OF HER-2/NEU POSITIVITY IN CA BREAST PATIENTS IN TERTIARY CARE HOSPITALS OF BALOCHISTAN

HER2-positive advanced breast cancer (TH3RESA):
a randomised, open-label, phase 3 trial. Lancet On-
col 2014; 15:689-99.

Tong J, Taylor P Peterman SM, Prakash A, Moran
MF. Epidermal growth factor receptor phosphory-
lation sites ser991 and tyr998 are implicated in the
regulation of receptor endocytosis and phosphory-
lations at Ser1039 and Thr1041. Mol Cell Proteom-
ics 2009; 8:2131-44.

Taneja P Maglic D, Kai F, Zhu S, Kendig RD, Fry EA,
et al. Classical and novel prognostic markers for
breast cancer and their clinical significance. Clin
Med Insights Oncol 2010; 4:15-34.

Baloch AH, Shuja J, Daud S, Ahmed M, Amad A, Ta-
reen M, et al. Various aspects, patterns and risk fac-
tors in breast cancer patients of Balochistan. Asian
Pac J Cancer Prev 2012; 13:4013-6.

Fatima N, Zaman MU, Fatima T. Increased risk of
breast cancer in multiparous and lactating women
attending a breast care clinic in Pakistan: a para-
digmshi. Asian Pac J Cancer Prey 2010; 11:1219-23.

Mujtaba S, Haroon S, Faridi N, Lodhi FR. Correla-
tion of human epidermal growth factor receptor 2
(HER-2/neu) receptor status with hormone recep-
tors Oestrog Receptor, Progesterone Receptor sta-
tus and other prognostic markers in breast cancer:
an experience at tertiary care hospital in Karachi. J
Pak Med Assoc 2013; 63:854-8.

Mostafa M, Larsen MT, Love R. Estrogen receptor,
progesterone receptorand Her-2/neu oncogene
expression in breast cancers among Bangladeshi
women. J Bangladesh Coll Phys Surg 2010; 28:157-
62.

Naeem M, Nasir A, Aman Z, Ahmad T, Samad A.
Frequency of HER-2/neurecepto positivity and its
association with other features of breast cancer. J
Ayub Med Coll Abbottabad 2008; 20:23-6.

Atif N, Khalid M, Chughtai O, Asif S, Rashid M,
Chughtai AS. Role of immunohistochemical mark-
ers in breast cancer and their correlation with grade
of tumour, our experience. Int Clin Pathol J 2018;
6:141-5.

Patnayak R, Jena A, Rukmangadha N, Chowan AK,
Sambasivaiah K, Phaneendra BV et al. Hormone
receptor status (estrogen receptor, progesterone

JPMI VOL.32NO.4

17.

18.

19.

20.

21.

22.

23.

receptor), human epidermal growth factor-2 and
p53 in south indian breast cancer patients: a ter-
tiary care canter experience. Indian J Med Paediatr
Oncol 2015; 36:117-22.

Goud KI, Dayakar S, Vijayalaxmi K, Babu SJ, Reddy
PV. Evaluation of HER-2/new status in breast cancer
specimens using immunohistochemistry (IHC) and
fluorescence in-situ hybridization (FISH) assay. In-
dian J Med Res 2012; 135:312-7.

Zubeda S, Kaipa PR, Shaik NA, Mohiddin MK, Vaidya
S, Pavani B et al. HER-2/new status: a neglected
marker of prognostication and management of
breast cancer patients in India. Asian Pac J Cancer
Preven 2013; 14:2231-5.

Goldvaser H, Gal O, Rizel S, Hendler D, Neiman V,
Schochat T et al. The Association between smoking
and breast cancer characteristics and outcome. Br
Med Coll Cancer 2017; 17: 624.

Laidi F, Bouziane A, Lakhdar A, Khabouze S, Rhrab
B, Zaoui F. Salivary expression of soluble HER2 in
breast cancer patients with positive and negative
HER2 status. Oncol Targets Ther 2014; 7:1285-9.

Endogenous hormones and breast cancer collabo-
rative group, Key TJ, Appleby PN, Reeves GK, Rod-
dam AW, Helzlsouer KJ, Alberg AJ et al. Circulat-
ing sex hormones and breast cancer risk factors in
postmenopausal women: reanalysis of 13 studies.
BrJ Cancer 2011; 105:709-22.

Forouzanfar MH, Foreman KJ, Delossantos AM,
Lozano R, Lopez AD, Murray CJ et al. Breast and
cervical cancer in 187 countries between 1980 and
2010: a systematic analysis. Lancet 2011; 378:1461-
84.

James RE, Lukanova A, Dossus L, Becker S, Rinaldi
S, Tionneland A et al. Postmenopausal serum sex
steroids and risk of hormone receptor-positive
and negative breast cancer: a nested case-control
study. Cancer Prev Res 2011; 4:1626-35.

CONTRIBUTORS
SAAB conceived the idea, planned the study and

drafted the manuscript. SB, TA and KAB helped ac-
quisition of data, did statistical analysis and critically
revised the manuscript. All authors contributed sig-
nificantly to the submitted manuscript.

363



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

