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Abstract Introduction Human epidermal growth factor receptor 2 (HER2) overexpressing
breast cancer is a high-risk subtype with poor prognosis. The incidence of HER2
expressing tumors is high in Malaysia; however, there is limited information on the
characteristics of these tumors. Therefore, we sought to collect the patient and tumor
characteristics of HER2+ breast cancer cases at five centers in Malaysia.

Patients and Methods A retrospective review was conducted of the data from
charts of patients diagnosed with HER2+ breast cancer between |anuary 2014 and
December 2015 at Hospital Kuala Lumpur, Institute Kanser Negara, Hospital Pulau
Pinang, Hospital Besar Sarawak, and Hospital Likas in Malaysia.

Results Of the 1,519 screened patient’ charts, 396 were included for the analysis.
The average age of HER2+ breast cancer cases at diagnosis was 51.07 years. A high per-
centage of cases presented at an advanced stage (38.89 and 12.12% with stage 3 and
4, respectively). About 58.84% of patients were categorized as “high-risk,” with one or
more lymph node involvement. Close to half (47.98%) of cases presented with T2 stage
tumors, and infiltrating ductal carcinomas were reported in 85.35% of tumors. The most
common immunohistochemical subtype was estrogen receptor (ER)+/progesterone
receptor (PR)+/HER2+ (47.47%), followed by ER-/PR—/HER2+ (37.12%).

Keywords Conclusion HER2 overexpressing tumors represent an aggressive subtype in Malaysia
= HER2-positive breast with large tumor size, high tumor grade, and lymph node involvement. Early diagnosis
cancer and management of these tumors may help improve the survival rates. Future studies
= Malaysia should help elucidate the treatment patterns and outcomes in HER2+ breast cancer
> prognosis patients in Malaysia.
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Introduction

Breast cancer is the second most common cancer in the
world, with an incidence rate of 11.9%, accounting for 25%
of all diagnosed cancer cases. The incidence and mortality
rates have been consistently increasing in less-developed
regions compared with developed regions of the world. This
shift in the global distribution of breast cancer cases has
positioned it as a major health concern in Asia and Southeast
Asia.! About a quarter of all breast cancer cases are diag-
nosed in the Asia-Pacific region; the highest rate is observed
in Singapore (65 per 100,000 cases) followed by Brunei
(48.6), the Philippines (47), Indonesia (40.3), Malaysia (38.7),
Timor-Leste (32.6), Thailand (29.3), Vietnam (23), Myanmar
(22.1), Cambodia (19.3), and Laos (19).2 Breast cancer-related
mortality rate has also risen sharply in the female popula-
tion of Southeast Asian region, with the highest rate reported
in Malaysia (18.9 per 100,000), followed by the Philippines
(17.8), Indonesia (16.6), Timor-Leste (16.4), Singapore (15.5),
Myanmar (11.3), Brunei (11.3), Thailand (11.0), Vietnam
(9.9), Laos (9.3), and Cambodia (9.3).2

In Malaysia, 32% of cancer cases in women were diag-
nosed as breast cancer from 2007 to 2011. The lifetime risk
of developing breast cancer has been noted to be highest
among the Chinese (1 in 22) followed by Indian (1 in 24) and
Malay (1 in 35) ethnicities in this region. About 57% of breast
cancer cases are diagnosed as either stage I or II, and 43% as
stages IIl and IV.2 A survey of breast cancer incidence within
various regions of Malaysia has revealed that Penang tops
the charts with 50 cases per 100,000, followed by Putrajaya
(42 cases) and Johor (39 cases).> The percentage of breast
cancer cases in Penang has increased from 14.5% in 2003
to 17.7% in 2008.* In regional studies, several factors have
been found to be associated with an increased risk of breast
cancer, such as (1) having a positive family history of breast
cancer, (2) obesity, (3) physical inactivity, (4) oral contracep-
tive use, and (5) shorter duration of breastfeeding.>°

Despite the high incidence of breast cancer and prevailing
risk factors, there are several unmet needs or challenges in
the diagnosis and management of breast cancer in Malaysia
that need to be addressed. One of the major challenges is the
high percentage of cases being diagnosed at a late stage due to
the delay in presentation and consultation. Health care sys-
tem deficiencies such as delayed referral by clinicians, poor
patient-practitioner relationship, miscommunication, lack of
clarity about treatment, and loss of patient follow-up have
exacerbated this problem.!" Another important factor con-
tributing to delayed diagnosis is the lack of knowledge of the
symptoms, bundled with fatalistic beliefs and uncertainty of
treatment outcomes in the Malaysian female population.!!
Social-cultural factors, such as lack of family support, exces-
sive dependency on family to make critical decisions, and
perception of losing femininity due to invasive surgical inter-
ventions, have deterred middle-aged Malaysian women from
seeking timely breast cancer treatment.!" The existence of
alternative therapies and the staunch belief that alternative
medicine can cure every disease has further impaired the
timely identification and management of breast cancer cases
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among all ethnic groups of Malaysia.'!'2 All these factors have
cumulatively increased the percentage of breast cancer cases
being diagnosed at a late stage and lowered the overall sur-
vival rate.” The survival rate has been found to be much lower
among Malaysian women with breast cancer compared with
their counterparts in Western countries.™

Breast cancer can be categorized into four different
subtypes based on the gene profiling and immunophenotypic
characteristics, each subtype differing from the other in
clinical presentation, aggressiveness, treatment response,
and prognosis: (1) luminal A (estrogen receptor [ER]+ and/or
progesterone receptor [PR]+, human epidermal growth factor
receptor 2 [HER2]-) and luminal B (ER+ and/or PR+, HER2+),
both characterized by high levels of ER and genes activated by
ER transcription factors, and exhibit similar profiles to those of
normal cells of the luminal epithelium of the mammary glands;
(2) basal cell-like (BCL) (ER-, PR-, HER2-), also known as “triple
negative,” are negative for ER and PR with expression of genes
usually in basal/myoepithelial cells of the breast; (3) HER2
overexpressing tumors (ER-, PR-, HER2+), characterized by
amplification of the HER2/neu gene and genes associated with
HER2 pathways; and (4) normal breast-like tumors.!>'® While
the luminal A tumors have been found to be less aggressive
with a good prognosis, the BCL type displays aggressive behav-
ior, lack of response to endocrine therapy, mutations of BRCA1
gene, shorter overall survival, and poor prognosis.!®

The HER2 overexpressing type accounts for 15 to 20% of
breast tumors, and is aggressive, with poor prognosis, high
recurrence rate, shortened disease-free periods, and decreased
overall survival.'””?° The apparent reason for the poor progno-
sis of HER2 overexpressing tumors can be attributed to fac-
tors such as age, tumor size, tumor grade, and lymph node
involvement.” The highest HER2 positivity rate in breast cancer
tumors in the Asian region has been observed in women below
the age of 40 years (38.2%)."” HER2 overexpression has been
frequently observed in tumors with large mean size and is sig-
nificantly associated with stage 3 (43.3%) and stage 4 tumors
(39.6%).1518 A high positive involvement of lymph node has also
been reported in the HER2/neu subtypes.'® Furthermore, these
tumors are overexpressed more in ER-breast cancers (41.6%)
compared with ER+ types (21.5%)."® Due to all these factors,
HER2 overexpressing tumors represent a high-risk subtype
with poor prognosis.

An audit of 30,371 patients with breast cancer across 8 Asian
regions revealed that the rate of incidence of the HER2+ type
of breast cancer was higher in these regions compared with
Western countries, the highest seen in Malaysia (51.6%)."”
A separate analysis of 1,963 breast cancer patient in Sarawak,
Malaysia, reported the incidence of the HER2+ subtype to be
dominant in the Malay ethnic group (23%), compared with other
ethnicities.?' In addition to the high prevalence of HER2+ breast
cancer, one of the major unmet needs in the diagnosis of HER2+
breast cancer patients in Malaysia is the reduced probability of
testing for HER2 status: Although HER?2 testing is recommend-
ed for immunohistochemistry (IHC) 2+ or 3+ cases,? high-risk
breast cancer patients are less likely to be tested for HER2 sta-
tus, as clinicians generally base their decision on testing the
patient for HER2 status on the probable prognosis at the time of
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diagnosis.”? Another unmet need is the lack of an overall accu-
rate picture of the presentation of HER2+ cases in Malaysia; this
can be attributed to design limitations of the existing studies,
which are mostly confined to single-center design. Through our
study, we aimed to collect the patient and tumor characteristics
of HER2+ breast cancer cases at multiple centers in Malaysia.

Patients and Methods

Study Design

This is a descriptive, observational study conducted using
retrospective data from five centers within the Ministry of
Health hospitals in Malaysia.

Study Centers

Following a feasibility assessment, nine centers were shortlisted
and assessed for the number of available records from breast
cancer patients. Only five centers with the highest number of
records were selected; no other factors were considered during
site selection. The centers selected for this study were Hospital
Kuala Lumpur and Institute Kanser Negara from Kuala Lumpur,
Hospital Pulau Pinang from Penang, Hospital Besar Sarawak
from Kuching, and Hospital Likas from Kota Kinabalu.

Study Population

HER2-positive breast cancer patients, either in the early or
metastatic stage diagnosed between January 1, 2014 and
December 31, 2015, were included. Patients who received any
anticancer treatment, including hormonal therapy, chemo-
therapy, and/or anti-HER2 treatment, were also considered.
Patients with HER2-negative type breast cancer or any other
concurrent primary cancer were excluded from the study.

Data Source

Data were retrieved from medical records and patient notes
(paper and electronic formats) from the study centers. Clini-
cal data analysts were tasked with reviewing data to check for
logic, data consistency, spelling errors, clinically appropriate
terms, and any other missing information. Quality control of
data was performed at regular intervals to identify any errors
and the same was shared with the data analyst.
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Study Variables

The demographic variables collected included gender, age,
and weight when diagnosed, date of diagnosis, method of
initial diagnosis, method to determine HER status, ethnicity,
state of residence, and family history of breast cancer or other
cancers. The clinicopathological variables collected included
the stage of cancer, tumor grade, tumor size, lymph node
involvement, metastasis, tumor histology, and IHC subtype.

Risk Stratification

In our study, we considered patients to be at intermediate
risk if they had no lymph node involvement and satisfied at
least one of the following criteria: tumor size >2 cm, tumor
grade 2/3, age <35 years, or vessel invasion. Patients who
had one or more lymph nodes involved were categorized as
“high-risk.” A similar risk stratification method has been pro-
posed by the St Gallen consensus panel of experts and used
in the prognostication of breast cancer patients in studies.?*?>

Statistical Analysis

Descriptive statistics such as counts and percentages were used
for categorical data, and means were calculated for continuous
variables. Source data verification was performed for missing
data, and subjects with missing data were not considered for
analysis. A sensitivity analysis was not used in the study. Stan-
dard deviations and confidence intervals were not calculated, as
this study did not test any hypothesis.

Results

A total of 1,519 patient charts were screened and, based on
the inclusion/exclusion criteria, 408 patients were selected.
About 12 patients were excluded during the study, resulting
in 396 patients included for analysis.

Demographic Data

Of the 396 HER2+ patients included in the study, 394 (99.49%)
were female and 2 (0.51%) were male. The average weight at
diagnosis was recorded to be 60.10 kg, and the average age at
diagnosis was 51.07 years. The age-wise distribution of the
patients has been shown in =Fig. 1. About 15.64% of patients
were diagnosed with breast cancer at <40 years of age and
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Fig. 1 Age at the time of diagnosis of human epidermal growth factor receptor 2+ breast cancer.
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44.94% of patients were diagnosed at < 50 years of age. The
most common ethnicity was found to be Chinese (40.66%),
followed by Malay (29.04%) and Indian (7.32%). Region-
al distribution data revealed that most patients came from
Sarawak (26.26%), Selangor (21.72%), and Sabah (20.45%)
regions (~Fig. 2).

A family history of breast cancer was reported by 18.94%
of patients, and a lack of breast cancer family history was
reported by 58.08%. A family history of other cancers was
reported in 16.6%, and 56.06% reported a lack of family
history for other cancers.

For the initial diagnosis of breast cancer, methods such
as physical examination, biopsy, mammogram, and ultra-
sound were used. Patients were stratified as intermediate
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or high-risk. Data were available for 93.18% of the patients,
of whom 34.34% were categorized as intermediate-risk and
58.84% as high-risk (~Fig. 3).

Clinicopathology Data

HER2 status was analyzed using IHC (97.73% of patients)
and/or in-situ hybridization (ISH) (92.68% of patients). For
tumors assessed via IHC, 21.96% were 2+ (borderline), 76.23%
were 3+ (HER2+), and 1 tumor was 1+ (negative for HER2). For
tumors assessed via ISH, 97.02% had results >2.2 (positive for
HER2) and 1.63% had results between 1.8 and 2.2 (equivocal for
HER2). One tumor had ISH results that were inconclusive (<1.8),
but upon consideration of IHC results, it was included as HER2+
(=~Figs.4A and B ).
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Fig. 2 Human epidermal growth factor receptor 2+ breast cancer patient’s distribution, by state, in Malaysia.

Asian Journal of Oncology Vol.6 No. 1/2020

13



14 Patient and Tumor Characteristics of HER2-Positive Breast Cancer Patients

Bustamam et al.

60 58.84
50—
& 407 34.34
2
'g 30—
®
o 20
10— 6.82
0 T |
Intermediate risk High risk Risk undetermined
Risk group
. W,
Fig. 3 Risk stratification of patients.
o\ )
LAY LB
100 100 97.02
80— 76.23 80—
&
2 60— 60—
=
2
-
o
8- 40 40—
21.96
20 20
0.26 1.55 027 163 1.08
0 | | | | 0 T | T
1+ 2+ 3+ se <1.8 1.8-2.2 >22 8.9
S SQ
o3 ]
L L
@© @©
o c
> >
IHC result ISH result
. J

Fig. 4 (A) Immunohistochemistry (IHC) results in patients testing for human epidermal growth factor receptor 2+ (HER2+) status; (B) in-situ

hybridization (ISH) results showing patients positive for HER2.

Cancer staging and grading were performed at diagnosis.
It was found that 48.74% of the patients were at stage 1 or 2;
38.89% were at stage 3, and 12.12% were at stage 4 (~Fig. 5).
Tumor sizing was achieved using the tumor, node, metasta-
sis (TNM) staging system. T1 tumors were found in 22.73%
of patients, T2 in 47.98% of patients, T3 tumors in 15.40% of
patients, and T4 tumors in 12.12% of patients (=Fig. 6). Lymph
node involvement was observed in most patients. One to three
positive nodes involvement were seen in 27.53% of patients,
4 to 10 positive nodes in 19.19% of patients, and more than 10
positive nodes in 12.12% of patients. Metastasis was observed in
12.37% of patients.

Infiltrating ductal carcinoma, not otherwise specified,
was seen in 85.35% of patients. Other types of carcinoma
were seen in 14.39% of the patients (=Fig. 7). The most
common immunohistochemical subtype was ER+/PR+/
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HER+ (47.47%), followed by ER-/PR-/HER2+ (37.12%). The
remainder of the tumors were ER+/PR-/HER2+ (13.89%)
and ER-/PR+/HER2+ (1.52%) (~Fig. 8).

Discussion

Breast cancer is a heterogeneous complex of diseases with
a spectrum of many subtypes. The HER2+ breast cancer
subtype accounts for 15 to 20% of breast cancer cases and
is characterized by aggressive clinical behavior.?® The aim of
our study was to collect the patient and tumor characteristics
of HER2+ breast cancer patients in Malaysia.

In our analysis of 1,519 charts reviewed across five centers,
396 (26.06%) patients were found to have HER2+ tumors.
The most affected age group comprised individuals aged
between 50 and 59 years (34.51%), with a mean age of
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Fig. 6 Tumor grading based on TNM criteria. TNM, tumor, node, metastasis.

51.09 years. Our findings are consistent with those reported
by Tan et al, where the median age of breast cancer patients
with HER2 overexpressing tumors at a medical center in
Malaysia was 53.3 years.?” Overall, the mean age at diagnosis
of breast cancer in Asian countries, including Malaysia, has
been noted to be low compared with Western countries.?2
The plausible factors accounting for a younger mean age of
presentation with breast cancer in Malaysia may be due to
the younger demographic (median age: 26.1 years), and low-
er lifestyle-related risk factors (more children, low urbaniza-
tion, and more breast feeding) in the current older popula-
tion in Malaysia, resulting in a lower risk of postmenopausal
breast cancer in this population.?

We observed in our study that HER2+ tumors were seen
primarily in the women of Chinese ethnicity (40.66%). This
contrasts with findings from previous observations, wherein,
the percentage of triple-positive HER2 cases was higher for
the Malay (16%) ethnicity, followed by the Chinese (11%).2!
Analysis of patient distribution in our study revealed that
a majority of the patients were from Sarawak, followed by
Selangor, Sabah, WP Kuala Lumpur, and Penang. Breast cancer

has been identified as the commonest cancer in women of
Sarawak state; the number of cancer cases has increased by
2.9-fold as per the data recorded in 2010.2' However, the dis-
tribution of HER2+ cancer cases in our study is not completely
in line with the region-wise incidence of overall breast cancer
cases reported in the National Cancer Registry report 2007 to
2011. Although a high incidence of breast cancer has been
reported in all the cited regions in this report, the descend-
ing order of the incidence of breast cancer has been found to
be 50, 42.2, 31.7, 22.7, and 19.7 per 100,000 population in
Penang, WP Kuala Lumpur and Putrajaya, Selangor, Sarawak,
and Sabah, respectively.?

We reviewed the literature to identify the relationship
between family history and the occurrence of breast cancer.
A family history of breast cancer is considered a major risk
factor for breast cancer. A study conducted among ~400,000
women aged 65 years and older reported that first-degree
family history was associated with an increased risk of inva-
sive breast cancer among all subgroups.? It was observed that
the 5-year risk increased by 23% for women with a family
history of breast cancer.?® Another study of 113,000 women

Asian Journal of Oncology Vol.6 No. 1/2020
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Fig. 8 Immunohistological subtypes distribution of tumors. ER, estrogen receptor; HER2+, human epidermal growth factor receptor 2+; IHC,

immunohistochemistry; PR, progesterone receptor.

in the United Kingdom reported a significant increase in the
breast cancer risk in patients with family history. Women who
had two or more relatives with breast cancer had a 2.5-fold
increased risk of developing breast cancer.® In our study, only
18.94% of patients reported a family history of breast cancer
and 58.06% did not report any occurrence of breast cancer
among family members. Although a small percentage of our
study cohort displayed a familial relationship of breast cancer,
family history cannot be ruled out as a determining risk factor.

To assess the HER2 status, we used IHC in 97.73% of
patients and ISH criteria in 92.68% of patients. It was observed
that 21.96% of tumors assessed by IHC were borderline HER2
and 76.23% were HER2-positive. Similarly, assessment by ISH
revealed 97.02% of tumors to be HER2-positive and 1.63%
to be equivocal for HER2. The proportion of patients with
ER+PR+HER2+ tumors was greater (47.47%), followed by
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ER-PR-HER2+ tumors (37.12%). In a study of 2,544 invasive
breast cancer cases, 189 triple-negative cases were reported,
in which Asians had the least prevalence (12 [6.3%]).>! In an
analysis of 36,810 patients with known HR+/HER2-status,
the findings suggested that patients of Asian ethnicity were
less likely to be diagnosed with triple-negative tumors.*
Furthermore, in a retrospective study by Tanet al, in 996
patients with breast cancer in Malaysia (30.3% with HER2
overexpressing tumors), the HER2 overexpressing subtype
was noted to be more aggressive, with a significant relation-
ship with PR-negativity.'s

In our study, the staging and grading of the tumors were
performed at diagnosis. We observed that more than half
(51.01%) of the patients in the cohort were with late-stage
cancer (stage 3 and stage 4). This finding is in agreement
with previous studies, which have reported that most breast
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cancers are typically diagnosed in advanced stages, especially
in low- and middle-income countries of Asia, in contrast to
Western countries or developed nations in Asia.?*® In Kuala
Lumpur, 27% of cases were diagnosed at advanced stages. A
similar finding was reported from Kota Kinabalu, Sarawak,
where 52% were diagnosed at advanced stages.® A retro-
spective analysis of breast cancer cases in the Central African
Republic reported similar results: a high proportion (53.7%) of
tumors was found to be in stage 3.** In India, a similar propor-
tion (57%) of cases was diagnosed at stages 3 and 4.> Several
factors are responsible for this trend in the less-developed
countries of Asia: poverty, ignorance, fear, and economic
factors being the most important. In Asian countries, most
women play a subservient role, and the decision to identify
and treat breast cancer lies in the hands of the spouse or
family elders. Stigmatization is another major factor for non-
disclosure of breast lumps by women. Hence, painless lumps
may remain undiagnosed until the advanced stages, when
ulceration and pain become pronounced.” Furthermore, in
Malaysia, fatalistic attitude, poor knowledge, and recognition
of symptoms, as well as poor decision-making skills, have
also been found to contribute significantly to the delayed pre-
sentation of breast cancer cases.” Recently a shift in the diag-
nosis is being observed in Asia, due to improvements in the
socioeconomic status of less-developed countries, enabling
better education and access to health care. For example, it
was observed in Shanghai, China, that the percentage of
detection of breast cancer tumors at early stages (0-2) has
increased from 78.6 to 93.3%.28 Thus, regional, ethnic, and
socioeconomic disparities are key drivers in late presentation
of breast cancer in the Asia-Pacific region.

The TNM classification allows categorization of tumors
based on the degree of local, regional, and the general
extension of disease at the time of primary treatment, thus
providing an objective and permanent description of the
tumors. Tumor size and the extent of lymph node involve-
ment are two key prognostic indicators in breast cancer. We
observed in our study that about half the patients (47.98%)
presented tumors in the T2 stage, followed by T1 (22.7%).
A majority (27.53%) had 1 to 3 positive lymph node involve-
ment and 12.3% showed metastasis. Our results are con-
gruent with the regional data, which suggest that Malay
patients are at an increased risk of axillary lymph node
involvement and metastasis for tumor sizes below 20 mm
and 20 to 50 mm.* Similar findings have been reported in
studies on breast cancer in Western countries. In an analysis
of 72,000 women with invasive breast cancer in Germany,
it was reported that 30% of patients presented with tumors
in the T2 stage and that ~9% were stages T3 and T4.%® Sim-
ilarly, an evaluation of 24,740 breast cancer cases from
the Surveillance, Epidemiology, and End Results program,
United States, has revealed that the survival rate was 45.5%
in cases with tumor diameter >5 cm and positive lymph
node involvement, whereas the survival rate in tumors
<2 cm with no node involvement was 96.3%.>” Another sur-
vival analysis of 1,894 patients in Canada showed similar
results: the survival rate was 92% for small node-negative
cancers and 80% for small node-positive cancers.*® As tumor
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size increases, survival decreases, irrespective of lymph
node involvement.?”3® Thus, a linear relation can be found
between tumor diameter/lymph node involvement and
survival rate. A study conducted to evaluate the association
between clinicopathological features and HER2 overex-
pression in breast cancer patients in Malaysia revealed that
HER2 overexpression is significantly associated with higher
tumor grade, and lymph node positivity and an aggressive
disease pattern.'®

In our study, ~58.84% were stratified as “high-risk”
patients, and 34.34% as “intermediate-risk” patients. The
criteria used for risk stratification in our study have been
validated and used in earlier studies.?*?> The high percentage
of patients with intermediate-to-high risk may have been
due to the aggressive tumor characteristics, including higher
tumor stage/size, lymph node involvement, and vessel inva-
sion. All these characteristics have been significantly associ-
ated with aggressive disease and reduced survival in HER2
overexpressing tumors.'618

We identified that 85.35% of tumors in our cohort were
infiltrating ductal carcinomas on histological analysis. Our
finding is aligned with previously and currently reported
trends of invasive ductal carcinoma. Ductal carcinomas
are the most common histological subtype, accounting for
70 to 80% of breast cancers.*® A population-based study of
6,247 breast cancer cases revealed that 71.5% were invasive
ductal carcinomas, most occurring in women aged 50 years
and above.* A retrospective study of 1,564,080 women
screened for breast cancer by mammography revealed that
78.8% had invasive cancer, of which 14.6% were ductal car-
cinoma.*® The mean age of detection was 56.7 years. The
findings from the above studies strongly co-related with
our findings, as a majority of our cohort had a mean age of
51 years and ductal carcinoma dominated the histological
subtype.

Despite our interesting findings, our study had certain
limitations. The number of patients analyzed fell short of the
target number specified in the study protocol. Additionally,
the proportion of HER2-positive breast cancer patients at
each study center was not uniform.

In conclusion, interesting findings were elucidated from
our study, the most significant being an increasing proportion
of HER2+ tumors, particularly ER+, PR+, HER2+ and
ER-, PR-HER2+ types. Most patients in our study presented
with late-stage tumors; this could have been due to several fac-
tors, such as fear, ignorance, socioeconomic factors, ethnicity,
use of alternative medicine, and health care deficiencies.
The percentage of patients presenting with intermediate-
and high-risk HER2 overexpressing tumors, with invasive
nature, large tumor size, high tumor grade, and lymph node
involvement, was also high. These findings point to a clear
unmet need of early screening and detection of HER2+ breast
cancer cases in Malaysia. Therefore, the need of the hour is
to emphasize on the early diagnosis and timely treatment
of breast cancer patients with the aggressive HER2 overex-
pressing type. This can be achieved by strongly improving
the awareness of breast cancer identification and report-
ing, among the general population. Furthermore, providing
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culturally-sensitive information and education material to
improvise decision making may also be useful. Local health
authorities should facilitate and support health centers with
adequate training and equipment for screening of breast can-
cer cases. Both opportunistic and population-based screen-
ing and outreach programs may help enhance the awareness
and uptake of breast cancer screening in this region. Fur-
thermore, future studies analyzing the survival rate and
progression-free survival of the treatments for HER2+ breast
cancer may help provide a larger picture on the outcomes of
treatment of these patients in Malaysia.
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