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1. Introduction 

Breast cancer is the most common type of malignancy in the world and is also one of the 

major reasons of mortality among women worldwide. It exhibits a vast variety of 

pathological features and clinical signs and said to be a heterogeneous disease (Jemal et al., 

2009). It is also among the most studied cancers, but the biology of it is still not well 

understood (Fang et al., 2011). Genetics, inheritance, aging are major risk factors for breast 

cancer, while hormonal factors, obesity (imitating in diet and exercise), and alcohol use 

presenting more diffident risk. Breast cancer mortality has been found to be decreasing 

gradually since 1990s, after the improvement of breast cancer screening techniques and the 

advancement of treatment approaches (Jatoi and Miller, 2003; and Tabar et al., 2003).  

1.1 Incidence of breast cancer in Pakistan 

In Pakistan, breast cancer has maximum prevalence of all types of cancer, with frequencies 

similar to Western population. It affects mostly young women (45 or above) in Pakistan with 

a high frequency as compared to Caucasian women (Kakarala et al., 2010), often presenting 

in advanced stage (Malik, 2002). The low socio-economic status and reproductive issues 

such as low parity and late first pregnancy may be responsible for higher incidence of breast 

cancer in Pakistan. It is described that patients with lower socio-economic status (SES) had 

larger, more aggressive tumors with worsened survival outcomes (Aziz et al., 2010). The 

mutations of BRCA1 and BRCA2 genes are also considered as responsible factors for the 

greater numbers of breast cancer in Pakistan. As Pakistan has the maximum number of 

consanguineous marriages in the world (Hashmi, 1997), the transfer of these mutations after 

such marriages is supposed to be a vital factor in raising breast cancer cases in Pakistan 

(Shami et al., 1991). The inheritance of recessive genes has been reported to increase the 

breast cancer risk in Pakistan (Liede et al., 2002). But the exact reasons for high incidence of 

breast cancer in Pakistan are still to be detected.  

All these risks put an emphasis on the development of better treatment strategies for breast 

cancer. Early finding of diseased condition, improvements in scientific methodologies and 

quality of care, with sufficient economic guidelines, need to be developed for countries with 

limited resources like Pakistan (Aziz et al., 2008). 
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2. Biological explanation of breast cancer 

Breast cancer usually arises after menopause (age: 40+), but it can also arise before 
menopause in very rare cases. The ovarian-pituitary axis synchronizes the normal breast 
physiology during the reproductive cycle. The biological reason for it is that the glandular 
component of the breast gradually degenerates after menopause and the breast is mostly 
substituted by adipose tissue. Any problem in this process causes the development of breast 
cancer, whereas by epithelial cells of the breast ducts, uncontrolled growth and survival 
takes place, and in later stages the characteristics of neo-angiogenesis, invasion and 
metastasis occurs (Heldermon and Ellis, 2006). 

3. Treatment and prevention 

Breast cancer prevention is primarily made by pharmacoprevention using fenretinide and 
tamoxifen. The regular use of screening techniques for early detection of breast cancer is the 
best strategy to decrease death rates (Veronesi and Boyle, 1993). Better treatments include 
targeted chemotherapy, endocrine therapy, radiotherapy and surgery, inhibitors of certain 
proteins and more recently immune therapy (monoclonal antibodies) and miRNA therapy. 
Advancement in life style may also be a good treatment for breast cancer. Breast cancer 
threat may be reduced by physical activities or exercise (Eliassen et al., 2010). 

Many targeted genetic and molecular agents have been developed for efficient treatment of 
breast cancer, by keeping in view certain biomolecular characteristics of breast cancer, such 
as mutations of breast cancer susceptibility gene type 1, 2 (BRCA1/BRCA2) (Chen and 
Parmigiani, 2007), abnormal activation of human epidermal growth factor receptors (EFGR) 
(Wang and greene, 2007), overexpression of human epidermal growth factor receptor-2 
(HER-2) (Ross et al., 2003), and activation of vascular endothelial growth factor (VEGF) 
receptor (Bhinder and Ramaswamy, 2010). It is reported that more than half of the breast 
cancer cases are due to errors in hormone receptor proteins. For this reason, the primary 
concern of today’s research is endocrine therapy. The development of targeting molecular 
agents is also among major goals of current research for efficient treatment of advanced 
breast cancer. 

The major obstacles in treatment of breast cancer are resistance to therapeutic agents 
(Serrano-Olvera et al., 2006). Women with breast cancer treatment and surgery have 
complaints of tension and depression. By using different treatment strategies including 
mastectomy, adjuvant chemotherapy, many women have shown incidence of nervousness 
and depression associated with cancer that puts unpleasant effects on the life status and 
emotional working. 

3.1 Chemotherapy 

Chemotherapy is the most primitive method for treating breast cancer, if employed 
immediately after surgery, termed as adjuvant chemotherapy (AC), and administered before 
surgery, neoadjuvant chemotherapy (NAC) (Alvarado-Cabrero et al., 2009). Chemotherapy 
is recommended for all women with invasive cancer greater than 1 centimeter (Ganz et al., 
2011). Adjuvant chemotherapy is associated with significantly more severe physical 
symptoms, including musculo-skeletal pain, vaginal and weight problems and nausea 
(Ganz et al., 2011). 
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3.1.1 Neoadjuvant chemotherapy 

Neoadjuvant chemotherapy (NAC) has been a common approach for the management and 
treatment of locally advanced breast cancer (LABC). It is applied very effectively for 
treatment of patients with LABC before breast and axillary lymph node resection (Pusztai, 
2008). The NAC is aimed to reduce tumor size subsequently aiding mastectomy and 
radiotherapy (Cleator et al., 2002; and Pusztai, 2008). NAC is better treatment option because 
it averts adverse physiological reactions (Alvarado-Cabrero et al., 2009). 

Patients of LABC had showed complete clinical and pathological response to NAC, while 
those with pure micropapillary carcinoma (PMC) gave incomplete response (Alvarado-
Cabrero et al., 2009). Patient’s therapy effect can be predicted by clinical & pathological 
responses (Jones et al., 2006), and by biomarker levels in the patients, which have better 
prognostic influence in contrast to pathological and clinical response, multi-biomarker levels 
have showed better expressive power for treatment outcome as compared with single 
biomarker level (Nolen et al., 2008).  

Paclitaxel is a chemical agent applied before radiotherapy and surgery. It binds to tubulin 
resulting in cell cycle arrest at M-phase which enhances radiation sensitivity. In a report, 
Patients having 3 cycles of paclitaxel followed by simultaneous radiotherapy before specific 
surgery, showed better results as compared those without paclitaxel (Chakravarthy et al., 
2000). The most common approach for treating LABC in developed countries consists of 
NAC with anthracyclines and taxanes followed by surgery and radiation therapy (Osako et 
al., 2007). HR-positive tumors are less chemosensitive so an anthracyline based NAC is 
developed without hormonal treatment to evaluate estrogen receptor (ER) and progesterone 
receptor (PgR) semi-quantitative expression in patients with HR-positive tumors (Petit et al., 
2010). Preoperative and postoperative marker studies in NAC might facilitate tumor 
analysis and to observe possible change in status respectively (Piper et al., 2004). 

3.2 Endocrine therapy 

An understanding of the mechanism of action, pharmacology and clinical indications for 
various classes of endocrine agent is critical for the management of breast cancer 
(Heldermon and Ellis, 2006). Breast cancer is divided into three major molecular types 
which are diagnosed by routine histopathological tests: (i) hormone receptor-positive 
(ER/PR+), (ii) human epidermal growth factor receptor type 2 enriched (HER2+) and (iii) 
triple negative (ER-, PR-, HER2-) breast cancer (TNBC). HR+ breast cancers comprise about 
60–70% of all the clinically positive breast cancers, while the other two types equally 
accounts for the remaining 30–40% of all breast cancer cases (Slamon et al., 1989). Endocrine 
therapy has been used before surgery but Dittmer et al., (2011) reported adjuvant endocrine 
therapy not so effective for breast tumor treatment because of its side effects (Dittmer et al., 
2011).  

3.2.1 HER2+ breast cancer and targeted therapy 

The HER2 overexpression due to gene amplification or transcriptional deregulation (Slamon 
et al., 1989) presents a poorer prognosis, with development of resistance to many 
chemotherapeutic and hormonal agents, and a rise in tendency of metastasis to brain 
(Serrano-Olvera et al., 2006).  
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3.2.2 Monoclonal antibodies for endocrine therapy 

The basic purpose of current therapeutic policies is to make overexpressed HER2 silent 

with certain targeted complexes e.g., trastuzumab, a monoclonal antibody prepared for 

humans against HER2 protein, reported to be a well accepted therapy for women with 

MBC (Vogel et al., 2002). This antibody specifically hinders the HER2-mediated activation 

of intracellular kinases and other molecules (Valabrega et al., 2007). The combination of 

chemotherapy and trastuzumab extends the life of patient in adjuvant and metastatic 

patterns, but most women with HER2+ metastatic tumor become resistant to trastuzumab; 

about 15–25% of women detected with early HER2+ disease have trastuzumab-resistant 

tumors (Bedard et al., 2009).  

The combinations of anti-HER2 agents should close to abolish acquired drug resistance, 
shorten the period of therapy, and potentially dole out with the need of coexisting 
chemotherapy, because the anti-HER2 therapies including drugs trastuzumab and lapatinib, 
targeted against the HER2 signaling network has gradually changed the natural history  
of early and metastatic HER2-overexpressing breast cancer (Abramason and Artega,  
2011). 

3.2.3 HR+ breast cancer and targeted therapy 

Estrogen is a well-characterized growth factor in about 60–70% of breast cancer patients 

(Clemons and Goss, 2001). The malignant epithelial cells depend on reproductive hormones, 

specifically estrogen in ER+ tumors (Heldermon and Ellis, 2006). The initial endocrine 

therapy of breast cancer was removal of the ovaries (oophorectomy) (Taylor et al., 1998). 

Many thriving remedies have been formulated to decrease or eradicate circulating estrogen 

or to obstruct its communication with genomic target objects. The specific ER antagonist 

tamoxifen is recommended as adjuvant endocrine therapy for the hormone receptor positive 

early breast cancer (Sehdev et al., 2009).  Endocrine therapies for ER+ patients include three 

types of agents that (i) directly target ER through molecules that bind ER and change ER 

function; (ii) estrogen deprivation through aromatase inhibition or ovarian suppression; and 

(iii) sex steroid therapies, including estrogen, progestins and androgens. 

3.2.4 Selective Estrogen Receptor Modulators (SERM) 

The rise of estrogen level in blood proposed the use of a therapeutic modulator to oestrogen, 

a selective oestrogen receptor modulator, or SERM (Jordan, 1999). The evidences from 

breast cancer treatment trials presented the ability of the first SERM, tamoxifen, to avoid 

tumors in the contralateral breast of women receiving adjuvant therapy (Ragaz and 

Coldman, 1998). Tamoxifen considerably lessens the rate of treatment failure in breast 

cancer patients, with lesser frequency of clinically obvious toxic effects. For tamoxifen, 

response rates range from 16 to 56%, and an improved toxicity profile than alternative 

therapies, for example large dosage of estrogen or adrenalectomy results in quick 

acceptance of tamoxifen as a selective cure for advanced disease (Muss et al., 1994). The 

combination of ovarian suppression and tamoxifen is referred to as the first line therapy for 

HR+ advanced breast cancer in pre-menopausal women. Some examples of SERM comprise 

raloxifene and toremifine (Holli et al., 2000; and Martino et al., 2004).  
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3.2.5 Tyrosine kinase inhibitors 

Lapatinib is an oral, selective, reversible small-molecule dual tyrosine kinase inhibitor of both 
the ErbB1 and ErbB2 signaling pathway that works by inhibiting growth and guiding to cell 
arrest and apoptosis. It is presented to be effective against HER-2+, LABC and metastatic breast 
cancer (MBC). The primary activity of lapatinib in breast cancer patients is mediated through 
HER-2 inhibition. In addition, lapatinib treatment inhibits the growth of ErbB2-overexpressing 
human breast cancer cells that showed resistance to trastuzumab. Clinically related antitumor 
activity has not been reported when lapatinib is used in the mixed population of LABC patients 
with distinct HER-2 negative or HER-2 untested tumors (Leo et al., 2008). Patients with HER-2 
negative or HER-2 untested MBC had not showed any advantage from lapatinib therapy. 
However, the first-line therapy with paclitaxel and lapatinib in combination expressed 
improved clinical outcomes in HER-2+ patients. Future assessment of the effectiveness and 
safety of this combination is constant in early and metastatic HER-2+ breast cancer patients. A 
combined targeted approach with letrozole and lapatinib has appreciably improved 
progression free survival in patients with MBC that coexpresses HR and HER2. 

3.2.6 Triple-negative breast cancer treatment 

CCN1, also known as Cyr61 (cysteine-rich 61), is a proangiogenic factor, increased CCN1 
expression is associated with the development of tumors (O'Kelly et al., 2008), e.g., in about 
30% of invasive breast carcinomas, and particularly in triple-negative breast carcinomas 
(TNBC). TNBCs patients had been treated with bisphosphonate in combination to 
chemotherapy. Zoledronic acid (ZOL) is a bisphosphonate having direct antitumor activity 
in breast tumor cells by preventing independent growth, branching and morphogenesis by 
targeting CCN1 overexpressing cells through a negative regulation of CCN1 by FOXO3a; it 
is a new therapeutic approach for TNBC (Espinoza et al., 2011). 

3.3 Anti-angiogenic therapies 

Angiogenesis is the mandatory step in tumor development, so anti-angiogenic agents can be 
developed for the better management and prevention of breast tumor. The monoclonal 
antibody to platelet/endothelial cell adhesion molecule (PECAM) has proved to be a 
sensitive and specific marker for endothelial cells; these antibodies might reduce the tumor 
size or hinder the development of metastatic tumors (Horak et al., 1992). 

3.3.1 Viral vector therapy 

Expression of VEGF in several types of tumors is amplified, subsequently correlated with 
weak prognosis of several tumors. Im et al (2001) used transfection method to create a 
replication-deficient adenoviral vector containing antisense VEGF cDNA (Ad5CMV-
αVEGF) to down-regulate VEGF expression. This therapeutic strategy notably repressed the 
growth of developed breast tumors (Im et al., 2001). These viral vectors may be used in 
future for targeting the tumor vasculature in breast cancer therapy. 

3.4 Surgery 

Mastectomy is total removal of one or both breasts; it is frequently used in treatment of 
invasive breast cancers in early stages (Veronesi et al., 2002). Bilateral mastectomy is 

www.intechopen.com



 
Cancer Management 

 

90

effective therapeutic approach for breast cancers with BRCA1 and BRCA2 mutations 
(Meijers-Heijboer et al., 2001). Lumpectomy or breast conserving surgery (i.e., surgical 
removal of discrete tumor from breast) may be used alone or in combination with 
subsequent radiotherapy, later is reported to be more appropriate therapy for invasive 
breast cancer; because the risk of ipsilateral recurrence of breast cancer is very low in 
lumpectomy with irradiation as compared with mastectomy and lumpectomy alone (Fisher 
et al., 2002). For hormone receptor positive breast cancer, initial treatment option was 
surgical removal of ovaries, oophorectomy (Taylor et al., 1998). 

3.5 Radiotherapy 

Radiotherapy is applied after surgery, i.e., adjuvant radiotherapy. Cardiovascular disease 
continues to be chief problem of radiotherapy in breast cancer patients, but a little is known 
about it yet; It raises the enduring threat for cardiovascular mortality, predominantly in 
women treated for left-sided breast cancer; the mortality rate due to cardiac disease may boost 
to double in left-sided breast cancer survivors as compared to right-sided breast cancer 
patients (Foody, 2011). In women (aged 70+) with tumors larger than 5 cm, minor local 
regional recurrence (LRR)  was observed through radiotherapy following mastectomy than 
those lacking radiotherapy (Truong et al., 2005); Post-mastectomy radiotherapy (PMRT) might 
be helpful in the managing breast cancer with high-risk features (Lee et al., 2005). Adjuvant 
radiotherapy is proved to be a breast conserving therapy (BCT) in younger women, it is not 
frequently recommended for patients with older age (Nagel et al., 2002). Postoperative 
radiotherapy is normally in use for treating patients with positive surgical margins following 
mastectomy but a little data is present to sustain this approach (Truong et al., 2004). 

3.6 miRNA therapy 

Each tumor type seems to have a unique miRNA marker, and such markers are being 
oppressed to recognize the tissue of origin of metastatic tumors and to distinguish between 
different cancer subtypes (Lu et al., 2005). Furthermore, miRNA expression markers are 
linked to numerous clinicopathological features for instance tumor stage, receptor status 
and patient survival. Eventually, it is likely to make profiles that characterize a probable link 
between circulating miRNAs, disease status, basic subtype and HER2+ status, therapeutic 
response and metastatic risk. As miRNA expression is vanished during MBC, the renovation 
of these miRNAs’ expression may suppress MBC; for example, miR-126 renovation reported 
to decrease in general tumor growth and propagation, and miR-335 presented to inhibit 
metastatic cell invasion (Tavazoie et al., 2008). 

3.7 Male breast cancer and treatment 

Breast cancer is recently described to exist in males too. Tamoxifen, aromatase inhibitors and 
GnRH analogues targeting on HER2-directed therapies, PARP inhibitors, and angiogenesis 
inhibitors are reported endocrine therapeutic strategies for treating male breast cancer 
(Onami et al., 2010). 

4. Conclusion 

Breast cancer is a heterogeneous disease and has become the most common cancer in 
women throughout the world. Known risk factors include age, dietary features, 
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reproductive hormonal imbalance, genetic predispositions, alcoholism, and breast adipose 
tissue density. Breast cancer is major cause of mortality of women worldwide. Keeping in 
view the above discussion, here is a need of developing better therapeutic plans for 
hampering breast cancer risks and reducing mortality due to breast cancer. Research 
investigating cultural, environmental, and genetic issues of breast cancer should be taken 
into consideration for development of better treatment plans and to present additional 
details for the clinical and pathological features. The molecular, endocrine and genetic 
means should be the major goals of today’s efforts for treatment of breast cancer. 

5. Acknowledgements 

The authors are thankful to the Vice Chancellor of the University of the Punjab, Lahore, 
Pakistan for providing the financial assistance to meet the publication expenses. 

6. References 

Abramason, V. and Artega, C.L., 2011. New Strategies in HER2-Overexpressing Breast Cancer: 
Many Combinations of Targeted Drugs Available. Clin Cancer Res., 17:952–8. 

Alvarado-Cabrero, I., Alderete-Vázquez, G., Quintal-Ramírez, M., Patiño, M. and Ruíz, E., 
2009.  Incidence of pathologic complete response in women treated with 
preoperative chemotherapy for locally advanced breast cancer: correlation of 
histology, hormone receptor status, Her2/Neu, and gross pathologic findings. 
Annals of Diagnostic Pathology, 13:151–7. 

Aziz, Z., Iqbal, J. and Akram, M., 2008. Predictive and prognostic factors associated with 
survival outcomes in patients with stage I–III breast cancer: A report from a 
developing country. Asian Pacific J Clin Oncol., 4:81-90. 

Aziz, Z., Iqbal, J., Akram, M. and Anderson, B.O., 2010. Worsened oncologic outcomes for 
women of lower socio-economic status (SES) treated for locally advanced breast 
cancer (LABC) in Pakistan. The Breast, 19:38-43. 

Bedard, P.L., De Azambuja, E. and Cardoso, F., 2009. Beyond trastuzumab: overcoming 
resistance to targeted HER-2 therapy in breast cancer. Curr Cancer Drug Targets, 
9:148–62. 

Bhinder, A., Carothers, S. and Ramaswamy, B., 2010.Antiangiogenesis Therapy in Breast 
Cancer. Current Breast Cancer Reports, 2:4-15. 

Chakravarthy, A., Nicholsan, B., Kelley, M., Beauchamp, D., Johnson, D., Frexes-Steed, M., 
Simpson, J., Shyr, Y. and Pietenpol, J., 2000. A pilot study of neoadjuvant paclitaxel 
and radiation with correlative molecular studies in stage II/III breast cancer. Clin 
Breast Cancer, 1:68-71. 

Chen, S. and Parmigiani, G., 2007. Meta-analysis of BRCA1 and BRCA2 penetrance. J Clin 
Oncol., 25:1329-33. 

Cleator, S., Parton, M. and Dowsett, M., 2002. The biology of neoadjuvant chemotherapy for 
breast cancer. Endocr Relat Cancer, 9:183–95. 

Clemons, M. and Goss, P., 2001. Estrogen and the risk of breast cancer. N Engl J Med., 
344(4):276-85. 

Dittmer, C., Roeder, K., Hoellen, F., Salehin, D., Thill, M. and Fischer, D., 2011. Compliance 
to adjuvant therapy in breast cancer patients. Eur J Gynaecol Oncol., 32:280-2.  

www.intechopen.com



 
Cancer Management 

 

92

Eliassen, A.H., Hankinson, S.E., Rosner, B., Holmes, M.D. and Willett, W.C., 2010. Physical 
activity and risk of breast cancer among postmenopausal women. Arch. Intern. 
Med., 170(19):1758–64. 

Espinoza, I., Liu, H., Buspy, R. and Lupu, R., 2011. CCN1, a Candidate Target for Zoledronic 
Acid Treatment in Breast Cancer. Mol Cancer Ther., 10:732-41.  

Fang, F., Turcan,S., Rimner,A.,  Kaufman,A.,  Giri,D.,  Morris,L.G.T.,  Shen,R., Seshan,V., 
Mo,Q., Heguy,A., Baylin,S.B., Ahuja,N., Viale,A.,  Massague,J., Norton,L., 
Vahdat,L.T., Moynahan,M.E. and  Chan,T.A., 2011.Breast Cancer Methylomes 
Establish an Epigenomic Foundation for Metastasis. Sci Transl Med., 3:75. 

Fisher, B., Anderson, S., Bryant, J., Margolese, R.G., Deutsch, M., Fisher, E.R., Jeong, J.H. and 
Wolmark, N., 2002. Twenty-year follow-up of a randomized trial comparing total 
mastectomy, lumpectomy, and lumpectomy plus irradiation for the treatment of 
invasive breast cancer. N Engl J Med., 347(16):1233-41. 

Foody, J.M., 2011. Radiotherapy for Breast Cancer and Cardiovascular Mortality. Journal 
Watch Cardiology.  

Ganz, P.A., Kwan, L., Stanton, A.L., Bower, J.E. and Belin, R.T., 2011. Physical and 
Psychosocial Recovery in the Year after Primary Treatment of Breast Cancer. Am 
Soc Clin Oncol., 29:1101-9. 

Hashmi, M., 1997. Frequency of consanguinity and its effect on congenital malformation--a 
hospital based study. J Pak Med Assoc., 47:75–8. 

Heldermon, C.  and Ellis, M., 2006. Endocrine Therapy for Breast Cancer.  Update on Cancer 
Therapeutics, 1:285-97. 

Holli, K., Valavaara, R., Blanco, G., et al., Safety and efficacy results of a randomized trial 
comparing adjuvant toremifene and tamoxifen in postmenopausal patients with node-
positive breast cancer. Finnish Breast Cancer Group. J Clin Oncol., 18(20):3487–94. 

Horak, E.R., Klenk, N., Leek, R., Lejeune, S., Smith, K., Stuart, N., Harris, A.L., Greenall, M. 
and Stepniewska, K., 1992. Angiogenesis assessed by platelet/endothelial cell 
adhesion molecule antibodies, as indicator of node metastases and survival in 
breast cancer. Lancet, 340:1120-4. 

Im, S.A., Kim, J.S., Manzano, C.G., Fueyo, J., Liu, T.J., Cho, M.S., Seong, C.M., Lee, S.N., 
Hong, Y.K. and Yung,W.K.A., 2001. Inhibition of breast cancer growth in vivo by 
antiangiogenesis gene therapy with adenovirus-mediated antisense-VEGF. Br J 
Cancer, 84:1252–7.  

Jatoi, I. and Miller, A.B., 2003. Why is breast-cancer mortality declining? Lancet Oncol.,  

4:251–4. 

Jemal, A., Siegel, R., Ward, E., Hao, Y., Xu, J. and Thun, M.J., 2009. Cancer Statistics. CA 
Cancer J Clin., 59:225-49. 

Jordan, V.C., 1999. Breast cancer prevention in the primary care setting. Primary Care & 

Cancer, 19:9–10. 

Jones, R.L., Lakhani, S.R., Ring, A.E., et al., 2006. Pathological complete response and 
residual DCIS following neoadjuvant chemotherapy for breast carcinoma. Br J 
Cancer, 94:358-62.  

Kakarala, M., Rozek, L., Cote, M., Liyanage, S. and Brenner, D.E., 2010 Breast cancer 
histology and receptor status characterization in Asian Indian and Pakistani 
women in the U.S. - a SEER analysis. BMC Cancer, 10:191. 

Lee, J.C., Truong, P.T., Kader, H.A., Speers, C.H. and Olivotto, I.A., 2005. Postmastectomy 
radiotherapy reduces locoregional recurrence in elderly women with high-risk 
breast cancer. Clin Oncol (R Coll Radiol)., 17:623-9. 

www.intechopen.com



 
Treatment of Breast Cancer: New Approaches 

 

93 

Leo, A.D., Gomez, H.L., Aziz, Z., Zvirbule, Z., Bines, J., Arbushites, M.C., Guerrera, S.F., 
Koehler,M.,  Oliva, C., Stein, S.H., Williams, L.S., Dering, J., Finn,R.S. and Press, 
M.F., 2008. Phase III, Double-Blind, Randomized Study Comparing Lapatinib Plus 
Paclitaxel With Placebo Plus Paclitaxel As First-Line Treatment for Metastatic 
Breast Cancer. J Clin Oncol., 26(34): 5544-5552. 

Liede, A., Malik, I.A., Aziz, Z., De Los Rios, P., Kwan, E. and Narod, S.A., 2002. Contribution 
of BRCA1 and BRCA2 Mutations to Breast and Ovarian Cancer in Pakistan. Am J 
Hum Genet., 71: 595-606. 

Lu, J., Getz, G., Miska, E.A., Alvarez-Saavedra, E., Lamb, J., Peck, D., Sweet-Cordero, A., Ebert 
Bl., Mak Rh., Ferrando, A.A., Downing, J.R., Jacks, T., Horvitz, H.R. and Golub, T.R., 
2005. MicroRNA expression profiles classify human cancers. Nature, 9:834-8. 

Malik, I.A., 2002. Clinico-pathological features of breast cancer in Pakistan. J Pak Med Assoc., 
52:100–4. 

Martino, S., Cauley, J.A., Barrett-Connor, E., et al., 2004. Continuing outcomes relevant to 
Evista: breast cancer incidence in postmenopausal osteoporotic women in a 
randomized trial of raloxifene. J Natl Cancer Inst., 96(23):1751–61. 

Meijers-Heijboer, H., Van Geel, B., Van Putten, W.L. et al., 2001. Breast cancer after 
prophylactic bilateral mastectomy in women with BRCA1 and BRCA2 mutations. 
N Engl J Med., 345(3):159–164.  

Muss, H.B., Case, L.D., Atkins, J.N., et al., 1994. Tamoxifen versus high-dose oral 
medroxyprogesterone acetate as initial endocrine therapy for patients with metastatic 
breast cancer: a piedmont oncology association study. J Clin Oncol., 12(8):1630–8.  

Nagel, G., Röhrig, B., Hoyer, H., Füller, J. and Katenkamp, D., 2002. A population-based 
study on variations in the use of adjuvant radiotherapy in breast cancer patients. 
Strahlenther Onkol.. 178:589-96. 

Nolen, B.M., Marks, J.R., Tasan, S., Rand, A., Luong, T.M., Wang, Y., Blackwell, K. and 
Lokshin, A.E., 2008. Serum biomarker profiles and response to neoadjuvant 
chemotherapy for locally advanced breast cancer. Breast Cancer Res., 10(3):45. 

O'kelly, J., Chung, A., Lemp, N., Chumakova, K., Yin, D.G., Wang H., Said J., Gui, D., 
Miller, C.W., Karlan, B.Y. and Koeffler, H.P., 2008. Functional domains of CCN1 
(Cyr61) regulate breast cancer progression. Int J Oncol., 33(1):59-67. 

Onami, S., Ozaki, M., Mortimer, J.E. and Pal, S.K., 2010. Erratum to Male breast cancer: An 
update in diagnosis, treatment and molecular profiling. Maturitas, 65:308-14. 

Osako, T., Horii, R., Matsuura, M., Ogiya, A., Domoto, K., Miyagi, Y., Takahashi, S., Ito, Y., Iwase, 
T. and Akiyama, F., 2007. Common and discriminative clinicopathological features 
between breast cancers with pathological complete response or progressive disease in 
response to neoadjuvant chemotherapy. J Cancer Res Clin Oncol., 136:233-41. 

Petit, T., Wilt, M., Velten, M., Rodier, J.F., Fricker, J.P., Dufour, P. and Ghnassia, J.P., 2010. 
Semi-quantitative evaluation of estrogen receptor expression is a strong predictive 
factor of pathological complete response after anthracycline-based neo-adjuvant 
chemotherapy in hormonal-sensitive breast cancer. Breast Cancer Res Treat., 124:387-91. 

Piper, G.L., Patel, N.A., Patel, J.A., Malay, M.B. and Julian, T.B., 2004. Neoadjuvant 
chemotherapy for locally advanced breast cancer results in alterations in 
preoperative tumor marker status. Am Surg., 70:1103-6.  

Pusztai, L., 2008. Preoperative systemic chemotherapy and pathologic assessment of 

response. Pathol Oncol Res., 14:169-71.  

Ragaz, J. and Coldman, A., 1998. Survival impact of adjuvant tamoxifen on competing 

causes of mortality in breast cancer survivors, with analysis of mortality from 

www.intechopen.com



 
Cancer Management 

 

94

contralateral breast cancer, cardiovascular events, endometrial cancer, and 

thromboembolic episodes. J Clin Oncol., 16:2018–24.  

Ross, J.S., Fletcher, J.A., Linette, G.P., Stec, J., Clark, E., Ayers, M., Symmans, W.F., Pusztai, 
L. and Bloom, K.J., 2003. The Her-2/neu gene and protein in breast cancer 2003: 
biomarker and target of therapy. Oncologist, 8:307–25.  

Sehdev, S., Martin, G., Sideris, L., Lam, W. and Brisson, S., 2009. Safety of adjuvant endocrine 
therapies in hormone receptor–positive early breast cancer. Curr Oncol., 16:14-23. 

Serrano-Olvera, A., Dueñas-González, A., Gallardo-Rincón, D., Candelaria, M. and  Garza-
Salazar, J.D., 2006. Prognostic, predictive and therapeutic implications of HER2 in 
invasive epithelial ovarian cancer. Cancer Treat Rev., 32:180–90. 

Shami, S.A., Qaisar, R. and Bittles, A.H., 1991.Consanguinity and adult morbidity in 
Pakistan. Lancet, 338:954–5. 

Slamon, D.J., Godolphin, W., Jones, L.A., Holt, J.A., Wong, S.G., Keith, D.E., Levin, W.J., 
Stuart, S.G., Udove, J., Ullrich, A. et al.,  1989. Studies of the HER-2/neu proto-
oncogene in human breast and ovarian cancer. Science, 244:707–12. 

Tabar, L., Yen, M.F. and Vitak, B., 2003. Mammography service screening and mortality in 
breast cancer patients: 20-year follow-up before and after introduction of screening. 
Lancet, 361:1405–10. 

Tavazoie, S.F., Alarcón, C., Oskarsson, T., Padua, D., Wang, Q., Bos, P.D., Gerald, W.L. and 
Massagué, J., 2008. Endogenous human microRNAs that suppress breast cancer 
metastasis. Nature, 451:147-52. 

Taylor, C.W., Green, S., Dalton, W.S., Martino, S., Rector, D., Ingle, J.N., Robert, N.J., Budd, 
G.T., Paradelo, J.C., Natale, R.B., Bearden, J.D.,  Mailliardj, A. and  Osborne, C.K., 
1998. Multicenter randomized clinical trial of goserelin versus surgical ovariectomy 
in premenopausal patients with receptor-positive metastatic breast cancer: an 
intergroup study. J Clin Oncol., 16:994-9. 

Truong, P.T., Olivotto, I.A., Speers, C.H., Wai, E.S., Berthelet, E. and Kader, H.A., 2004. A 
positive margin is not always an indication for radiotherapy after mastectomy in 
early breast cancer. Int J Radiat Oncol Biol Phys., 58(3):797-804. 

Truong, P.T., Lee, J., Kader, H.A., Speers, C.H. and Olivotto, I.A., 2005. Locoregional 
recurrence risks in elderly breast cancer patients treated with mastectomy without 
adjuvant radiotherapy. Eur J Cancer., 41:1267-77. 

Vogel, C.L., Cobleigh, M.A., Tripathy, D., Gutheil, J.C., Harris, L.N., Fehrenbacher, L., Slamon, 
D.J., Murphy, M., Novotny, W.F., Burchmore, M., Shak, S., Stewart, S.J. and Press, M., 
2002. Efficacy and safety of trastuzumab as a single agent in first-line treatment of 
HER2-overexpressing metastatic breast cancer. J Clin Oncol., 20(3):719-26. 

Valabrega, G., Montemurro, F. and Aglietta, M., 2007. Trastuzumab: mechanism of action, 
resistance and future perspectives in HER2-overexpressing breast cancer. Ann 
Oncol., 18:977–84. 

Veronesi, U. and Boyle, P., 1993. Breast Cancer. Eur J Cancer, 29(10):1410-4.  
Veronesi, U., Cascinelli, N., Mariani, L., et al., 2002. Twenty Year Follow Up of a randomized 

study comparing breast conserving surgery with radical (Halsted) mastectomy for 
early breast cancer. N Engl J Med., 347:1227-32. 

Wang, Q. and Greene, M.I., 2007. The development of targeted therapy in the ErbB system. 
Am Soc Clin Oncol.,Ed Book:79-84. 

www.intechopen.com



Cancer Management

Edited by Dr. Doaa Hashad

ISBN 978-953-51-0650-0

Hard cover, 94 pages

Publisher InTech

Published online 13, June, 2012

Published in print edition June, 2012

InTech Europe

University Campus STeP Ri 

Slavka Krautzeka 83/A 

51000 Rijeka, Croatia 

Phone: +385 (51) 770 447 

Fax: +385 (51) 686 166

www.intechopen.com

InTech China

Unit 405, Office Block, Hotel Equatorial Shanghai 

No.65, Yan An Road (West), Shanghai, 200040, China 

Phone: +86-21-62489820 

Fax: +86-21-62489821

Cancer remains a major clinical challenge as a cause of death due to its frequent poor prognosis and limited

treatment options in many cases. Cancer management book addresses various cancer management related

topics including new approaches for early cancer detection and novel anti-cancer therapeutic strategies. This

book is a collection of studies and reviews written by experts from different parts of the world to present the

most up-to-date knowledge on cancer management.

How to reference

In order to correctly reference this scholarly work, feel free to copy and paste the following:

Nadeem Sheikh, Saba Shehzadi and Arfa Batool (2012). Treatment of Breast Cancer: New Approaches,

Cancer Management, Dr. Doaa Hashad (Ed.), ISBN: 978-953-51-0650-0, InTech, Available from:

http://www.intechopen.com/books/cancer-management/breast-cancer-therapy-new-approaches



© 2012 The Author(s). Licensee IntechOpen. This is an open access article

distributed under the terms of the Creative Commons Attribution 3.0

License, which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.


