
Cancer is now burdening many countries in Asia. A 
rapid increase in breast cancer incidence has become 
a big health issue among Asians. Over the decades, 
breast cancer treatment paradigm has been changing 
as more important research results come out. Research 
has been widely conducted in clinics and laboratories. 
In the clinic, a number of international multi-center 
clinical trials have been initiated in Asia with bigger 
patient pool and fewer expenses. Several studies 
have shown the superior treatment response and 
manageable toxicity using targeted agents. As more 
evidence demonstrated the true benefit of adding 
targeted agents to conventional treatment, some of 

them have already entered clinics, among which, anti-
HER therapy is commonly used recently. The mortality 
rate for breast cancer has therefore dropped in general. 
However, there is still a challenge for clinicians as we 
started realizing ethnic differences among patients 
from anatomy to molecular biology. Therefore, over 
the time, basic research in exploring new biomarkers 
has started. Further to the molecular classification of 
breast cancer, different gene signatures for guiding 
treatment decision have been discovered and tested 
for patients of different races. In the future, more 
molecular studies in Asia will appear on the global 
stage of cancer research.

Year in review in Asia － The major Asian trials 
published in 2011 on Breast Cancer

Introduction
Breast cancer is the most common cancer among women and 

the incidence is rapidly increasing in many Asian countries. 

While mortality rate is decreasing gradually among western 

countries, the rate is increasing in their eastern counterparts［1］. 

It is of interest to note that breast cancer patients in most Asian 

countries are younger with peak incidence at age from 45 to 

50［1,2］and there is also a declining risk of breast cancer 

after menopause among Asian women［3］. The changing 

patterns of female breast cancer incidence and mortality 

in Asia may lead to consideration of a different treatment 

strategy thus shifting the focus of breast cancer research in 

the near future.

Treatment paradigm for breast cancer has been changing 

tremendously over the past years. The decreasing mortality 

is in no doubt attributed to advances of cancer treatments 

resulting from extensive research programs conducted in 

clinics and laboratories. In addition to new generations of 

anthracycline- and taxane-based chemotherapeutic agents, 

targeted treatment has further revolutionized the treatment for 

breast cancer, from the development of hormonal therapies such 

as tamoxifen［4］, aromatase inhibitors［5］targeting estrogen 

receptors and aromatase respectively to anti-HER therapies 

such as trastuzumab［6］, lapatinib［7］and neratinib［8］. Many 

of them have already successfully entered clinical practice. 

A number of other biologic agents such as bevacizumab［9］, 

mammalian target of rapamycin inhibitors［10］and poly（ADP-

ribose）polyermase inhibitors［11］, albeit investigational, are 

also complementing conventional therapies to hopefully improve 

the survival of breast cancer patients. Nevertheless, without 

clinical trials, their usefulness can hardly be unveiled. In 

recent years, there are increasing numbers of international 

multi-center clinical trials initiated in Asia. The largest number 

of studies published for pharmaceutical products came from 

randomized-controlled trials conducted in low and middle 

income countries among which China has the highest number 

of publications［12］.

In clinical practice, physicians taking care of cancer patients 

are always facing a challenge, that is, the treatment plan 

effective for one patient might not offer the same outcome 

for another patient with similar tumor characteristics. An 

effective treatment for Western breast cancer patients might 

not have the same treatment effect for Asian counterparts. As 

we started to realize differences among patients of different 

origins, from anatomy to molecular biology, racial or ethnic 

disparities in breast cancer will be the next step to explore 

for betterment of breast cancer therapy.
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Characteristics of Asian breast cancer
Breast cancer rate has been consistently higher in western 

countries than in Asian countries［13］. However, it has been 

increasing dramatically in Asia in the recent decades. Exposure 

to the western lifestyle at an early stage has been suggested to 

be critical in breast carcinogenesis［14］. In Asian populations, 

breast cancer is predominantly a premenopausal disease［15,16］. 

This has been supported by different observations carried 

out in the U.K. and U.S.A. and that they stated South Asian 

patients were signi�cantly younger during the time of 

diagnosis［17-20］. The peak incidence age of breast cancer 

is about 45-50 in most Asian countries, such as China, Korea, 

Japan, etc［21］, and that a lower level of estrogen receptor（ER）
expression and a higher percentage of triple-negative breast 

cancer case was found in Chinese women［22,23］. In our 

clinical experience, there is an obvious increasing proportion 

of young Asian woman at �rst presentation in clinics. In 

addition to the differences in treatment between pre- and post-

menopausals, young breast cancer patients have to tackle more 

problems than post-menopausal patients, such as pregnancy 

after breast cancer, marital and family issues, as well as 

household �nancial problems. Same treatment and caring plan 

for Western patients might not be suitable for Asian patients.  

Generally speaking, the geographic variation in breast cancer 

incidence may be caused by various biological factors, such 

as racial, genetic, cultural differences and environmental 

exposures. Thus, a better understanding of these underlying 

factors may advance the breast cancer care. 

Identifying patients with human epidermal receptor protein-2

（HER2）alterations is important in treatment planning because 

these patients may bene�t from anti-HER2 agent, which is 

the most commonly used targeted therapy for breast cancer in 

recent years. The momentous change arose from the discovery 

of hormone-sensitive breast cancer and the quanti�cation 

of hormonal receptor expression. The‘Allred’score, which 

ranges from 0-8 has been used widely, is sum of score for the 

percentage and intensity of stained cells. It was performed in 

Harvey et al's study on 2000 patients［24］. Results showed 

that the Allred score was correlated with patients'response to 

adjuvant endocrine therapy. The determination of receptors 

expression harbors the development of targeted therapy.

The prevalence of hormone receptor-positive breast cancer 

was found to be higher in western countries than in Asian 

countries. This is supported by Tea's study that less Chinese 

women who were over 69 years old were presented with ER-

positive breast cancer than Austrian women［25］. Similarly, 

the prevalence of hormone receptor-positive breast cancer 

was found to be about 78% in the United States between 

1992 and 1998［26］, compared to a prevalence of 32.6% 

and 46.1% for ER-positive and PR-positive breast cancers in 

India, respectively. Hormonal receptor negative breast cancers 

are usually more aggressively resistant to chemotherapy, and 

also associated with reduced survival［27-28］. Nevertheless, 

Chinese and Japanese women are usually diagnosed with a 

less advanced stage of breast cancer and have a better survival 

than non-Hispanic whites［29］. Different socioeconomic 

status, cultural, and behavioral characteristics may explain 

these differences.

Anthracycline is the most active and widely used 

chemotherapy for treatment of breast cancer, but treatment 

failure still occurs in some patients［30］. Inter-ethnic difference 

is an important issue in chemotherapy responsiveness. However, 

different ethnic patients are usually prescribed with similar 

doses of chemotherapy drugs without the consideration of 

pharmacokinetic or pharmcodynamic among different ethnic 

populations. Evidence has suggested that Asian patients 

are more susceptible to the side effects of chemotherapy 

than Caucasians probably due to the pharmacokinetic or 

phamacodynamic factors. According to Goh et al.'s study, 

Chinese ethnic group has been reported to have a lower 

clearance ability of docetaxel［31］. In Ma's study, 85 

Chinese patients of non-metastatic breast cancer receiving 

doxorubicin and cyclophosphamide with or without subsequent 

cyclophosphamide, methotrexate and 5-FU were compared 

to Caucasian patients in toxicities. The Chinese patients had 

a higher grade 3 and 4 neutropenia incidence by 3.4% and 

0.3%, respectively［32］. Similarly, a study involving 104 Asian 

and 68 Caucasian non-metastatic breast cancer patients found 

that only 19% Caucasians experienced grade 4 neutropenia, 

whereas 54% of Asian patients had such experience［33］. 

A recent study also showed a signi�cant higher rates of 

hematologic toxicity of early breast cancer Asian patients 

than Caucasian patients who received adjuvant or neo-adjuvant 

FEC100（5-�uorouracil 500 mg/m2, epirubicin 100mg/m2, 

and cyclophosphamide 500 mg/m2,every 21 days for 3-6 

cycles［34］. Although no information about pharmacokinetic 

analysis or non-haematological toxicity was collected in these 

studies, they pointed out the chemotherapy responsiveness 

in racial differences, which deserves ongoing investigation.

A blend of clinical trials and basic research
Following the surge of clinical application of anti-HER 

therapy for HER-2 ampli�ed breast cancer patients, several 

molecular agents are emerging and some treatment regimens 

have been studied in neoadjuvant setting. Many targeted agents 

have already been used in clinical practice for treatment of 

hormone-sensitive and HER-2 overexpressing breast cancer for 

several years［4-7］and new agents are coming［8-11］on the 

platform of clinical trials. The success has lead to prolonged 
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survivals of breast cancer patients such that the mortality for 

breast cancer is dropping in general. New anti-cancer agents 

have illuminated breast cancer therapeutics, but we still do 

not understand why some patients will respond better and 

survive longer than others. It is questionable whether drug 

resistance could be the only reason. From another point of 

view, considering the heterogeneity of breast cancer, the 

non-responders might represent another type of cancer 

with a higher chance of disease progression. Breast cancer, 

as such, possesses different biological characteristics and 

that racial or ethnic difference has further complicated the 

situation. Treatment suitable for Caucasian might not be good 

for Asian due to difference in toxicity pro�le as mentioned 

before. The difference in toxicity pro�le might in�uence not 

only the treatment completeness, but also the compliance of 

patients. In-depth understanding about the racial or ethnic 

disparities between patients will be important apart from 

doing an international large-scale randomized clinical trial 

for development of a new drug. Taking the chance that many 

large-scale studies have landed on Asia such as mainland China, 

we should utilize resources to �nd out the difference between 

patients, but not just to search for a new drug bringing a few 

percent point improvement in treatment responses or survival 

rates. More genomic studies should be done to supplement 

clinical studies to further maximize the efforts in making 

another major progress.

Gene signature has made a revolution in breast cancer 

research to predict the therapeutic outcome［35-38］. The 

gene-expression pro�ling provides a new direction to predict 

clinical outcomes and a treatment recommendation over 

traditional clinical and pathological approaches. The four 

commercial genomic assays: Oncotype Dx, MammaPrint, 

Theros and MapQuant Dx are now available in the market, 

whereas only MammaPrint cleared by FDA. Oncotype Dx was 

selected as“recommended for use”by the American Society 

of Clinical Oncology Breast Cancer Tumor Markers Update 

Committee, but the MammaPrint assay was classi�ed as“under 

investigation”［39］. Its predictive value in neoadjuvant setting 

has been tested further in Asian patients［40］. In any case, 

the development of genomic test to predict treatment outcome 

is de�nitely a big progress in Oncology and pioneering in 

personalized medicine. The effectiveness of breast cancer 

treatments such as adjuvant chemotherapy can hardly be 

assessed when it is given after surgical removal of primary 

tumors. Some patients might be over- or under-treated. The 

predictive model will surely help the decision making by 

clinicians and patients. Nevertheless, it is still controversial 

to standardize the use of the genetic test. Prior to clinical 

application, the predictive model should be further validated 

since many questions remain unanswered as recommended 

by Flanagan［41］.

Biomarker studies are getting more and more important 

as translational medicine becomes more and more common 

in Asia. Clinical trial alone can no longer give enough clues 

for physicians to plan the best treatment for cancer patients. 

Results of a clinical trial can only give doctors and patients 

a reference and help predict the possible clinical outcomes. 

Nevertheless, a high number of responder in a clinical trial 

does not guarantee a high rate of treatment success when same 

therapy is offered to a cancer patient with similar basic tumor 

characteristics. The underlying tumor signaling is indeed 

controlling the ability of tumor progression and acquired 

drug resistance in respond to the therapy and therefore, a 

similar tumor might grow and progress very differently when 

underlying signals are not the same. It is essential to explore 

the change via translational research. In breast cancer, intense 

research on ER and receptor tyrosine kinase pathways has led 

to the development of targeted therapy［42-45］. Beyond novel 

therapeutic targets and new drug discovery, research has moved 

to predicting treatment response and overcoming treatment 

resistance. Comparisons in responses to novel neoadjuvant 

treatment between patients with different molecular subtypes 

were now underway. Gluck［46］has illustrated that TP53 

mutational analysis was predictive of responses to docetaxel-

capecitabine ± trastuzumab in operable early breast cancer 

patients. Our research group is now doing a translational study 

examining the use of mammalian target of rapamycin inhibitor 

to reverse drug resistance. In our previous study, adding 

tyrosine kinase inhibitor to aromatase inhibitor has greatly 

improved the clinical response to neoadjuvant endocrine therapy 

in postmenopausal breast cancer patients［47］. Biomarker 

study provides clues to development of new clinical trials 

which in turn generate new results for re�nement of treatment 

paradigm, However, it is not enough if we think about to 

eradicate breast cancer as an ultimate goal. It is a matter 

of fact that, many new genetic and molecular studies on 

breast cancer have been doing in Asia［49-53］. Publications 

are numerous, but diverse. Is it enough or is it too much? 

Before we found breast cancer preventable and curable, we 

can never say“enough”. It is however good to ask if our 

research direction is correct or not so that we would not 

make a detour. Numerous novel biomarkers have now been 

discovered, but still we can hardly understand breast cancer 

from initiation to metastases completely. At present, we would 

like to emphasize that we are just at the starting point to cure 

the disease and that biomarker studies just started paving the 

road in Oncology from prevention to treatment. Basic science 

is a crucial element to betterment of clinical practice whereas 

clinical practice is a source of tumor codes for extensive 

studies on cancer biomarkers. 



It is quite noticeable that racial or ethnic differences do 

exist among patients of different origins even under conditions 

of globalization. In recent years, research on investigating 

single nucleotide polymorphism（SNP）associated with the 

breast cancer risk is ongoing［54］. As more academics from 

Asia are involved in the association studies, differences in 

SNPs for breast cancer risk were observed between Asian 

and European Americans［55-57］. As little is known about 

the genomic differences between Asian and Caucasians while 

BRAC1 and BRCA2 gene mutation, accounting for less than 

5% of breast cancer, could not justify all the familial clustering 

of breast cancer. Through extensive association studies, albeit 

partially and beginning, a novel susceptible locus might be 

solely found in Asian breast cancer to elucidate why the �rst-

degree relatives of breast cancer patients have higher risk 

of getting the disease and earlier prevention could be done.

Investment of trials has been on the rise in Asia. According 

to Liu［58］, running trials in Asian countries such as China, 

Thailand, Philippines and Malaysia save the cost of 60% when 

compared to running in United States. As clinical trials are 

more acceptable in those low and middle income countries, 

we expect there is still an increasing number of a clinical 

trial in those countries, but at the same time, competition for 

clinical trial participants will increase as well. To make use of 

the availability of tumor samples, translational research could 

be conducted in parallel to clinical trials. The breakthrough 

in breast cancer research in Asia depends on not only the 

number of clinical trials to be done, but also how tumor 

samples could be fully utilized to decipher codes inside tumors. 

Shekhar［59］presented quite an interesting“Translational 

Cycle”which demonstrated how new scienti�c ideas 

and discoveries are transformed from“bench”�ndings 

to“bedside”and subsequently such �ndings will enter clinical 

practice and go back to“laboratory”for further investigation 

and re�nement. 

Conclusions and future directions
Epidemiology, pathology, culture and behavior of breast 

cancer patients in Asia are different from that in Western 

countries. The focus of breast cancer research will be different in 

light of the racial and ethnic disparities. Large-scale multi-center 

clinical trials have already landed on Asia and translational 

research should follow. Despite a lot of randomized controlled 

studies for Asian breast cancer patients, translational research 

is lacking to pinpoint the racial or ethnic differences in breast 

cancer. Genetic and molecular studies have been extensively 

done in many Asian countries, but focus and collaboration 

are missing. Asia has a great potential as a trial hub for breast 

cancer. We believe, through cooperation between different trial 

groups, breast cancer research in Asia will go into another 

milestone. Translational research will create a new era in 

Asia in upcoming years.
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