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ABSTRACT: 

Cancer is caused by the uncontrolled growth of abnormal cells in the body, which is influenced by genetic and environmental 

factors. Some of the main factors that increase the risk of breast cancer are modern lifestyle changes, food choices, genetic 

vulnerability, family history, oestrogen exposure, age, late night working, hazardous chemical exposure, obesity in the 

postmenopausal phase, and exposure to high doses of radiation. It is the most commonly diagnosed cancer and the leading cause 

of cancer deaths in women worldwide. Treatment and prevention of breast cancer are important issues in public health and medical 

practice. The current treatment strategy for this disease focuses on early detection and treatment. The current treatment strategy 

for this disease focuses on early detection and treatment. A literature study compiles and contrasts information on the clinical 

stages of breast cancer, wait times for treatment, and hurdles to access in various nations. It shows that while most high-income 

nations diagnose more than 70% of breast cancer patients in stages I and II, most low- and middle-income countries only diagnose 

20% to 50% of patients in these earlier stages. New therapeutic approaches for breast cancer have been made possible by recent 

advancements in our understanding of the molecular and genetic changes underlying breast cancer's progression and development. 

According to the hypothesis, the result of novel treatment for breast cancer will emerge \ from identifying specific molecular 

targets that are exposed in research \ designed to illuminate the gene and molecules implicated in breast carcinogenesis. 

The fundamentals, pathophysiology, and classification of breast cancer are highlighted in this review, along with problems like 

multidrug resistance (by ABC transporter, P-glycoprotein, MDR-associated Protein (MRP1), breast cancer resistance protein 

(BCRP), drug resistance in breast cancer, and multidrug resistance in breast cancer cells in vitro), altered microtubules, altered 

enzyme, p-53 tumour suppressor gene, cell cycle, altered DNA repair processes, cell death response, and different types of It also 

covers potential and cutting-edge imaging methods for the treatment of breast cancer. 
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I. INTRODUCTION: 

Breast cancer is the most common cancer in adult females worldwide (140 of 180 countries) [1], and it is the second leading cause 

of cancer death after lung cancer [2]. In the UK, the disease affects one in every eight women and one in every twenty in India. 

Breast cancer has an age-standardized incidence rate (ASR) of 39.0 per 100,000, which is higher than cervical cancer (ASR=15.2 

per 100,000) [3, 4]. In the United States in 2015, an estimated 60,290 in situ breast cancer cases and 2, 31,240 invasive breast 

cancer cases were diagnosed. Breast cancer is expected to kill approximately 40,290 women. There are currently 3.1 million breast 

cancer survivors in the United States [5]. It is estimated that 70% of breast cancers are hormone receptor-positive, and genetic 

mutations such as the BRCA 1 and BRCA 2 genes increase the risk of developing breast cancer by 60-80% over a lifetime [6-8]. 

It is more prevalent in Western countries than South America, Asia, or Africa. Its pathogenesis has been linked to several 

aetiological factors. 

Age, genetics, family history, diet, alcohol, obesity, lifestyle, physical inactivity, chemical exposure, previous benign disease, 

mammographic density, and exposure to high doses of ionizing radiation are all risk factors. Each factor plays a distinct role in the 

pathogenesis of breast cancer, making it difficult to predict which factor is more likely to cause the disease. This cancer is seen in 

one-fourth of all female cancers in most areas, indicating that it is most common in Western countries and a rapidly growing cancer 

in Asian countries [2,5]. Breast cancer is a tumour that develops from cells in the breast tissue, precisely the ducts and lobules, 

where most cases of breast cancer begin. 

 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303707 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g86 
 

II. PATHOPHYSIOLOGY OF BREAST CANCER 

The exact cause of breast cancer is still unknown. Nonetheless, numerous attempts have been made to describe the onset and 

course of breast cancer using molecular imagery. The cancer cell stem model, in which precursor cancer cells initiate and sustain 

progression, and the clonal evolution model, in which mutation accumulates, epigenetic changes in tumour cells occur, and the 

survival of "fittest" cells, are both implicated. In addition, the cancer stem cells may also evolve in a clonal manner [9]. From 

healthy glands to cancer, there are many different lesions and genetic changes at the morphological level. There is evidence that 

breast cancer develops along two molecularly different molecular pathways of progression, namely tumour grade and proliferation 

and ER expression. Also, some sporadic and inherited breast cancer diagnosis elements have been clarified by discovering breast 

cancer liability genes. 

The first molecular pathway is the low-grade-like pathway, recognized by gain 1q, loss 16, uncommon amplification of 17q12, 

and a gene expression profile (GES) with a preponderance of genes linked to ER characteristics, diploid or nearly diploid 

karyotypes, and low tumour grade. This pathway contributes to breast cancer of the luminal A and luminal B subtypes. The second 

pathway, known as the high-grade-like pathway, is characterized by the loss of 13q, the gain of the chromosomal region 11q13, 

the amplification of the gene-encoding region 17q12 (ERBB2, which codes for HER2), and an expression profile of genes involved 

in cell cycle and proliferation [10]. 

 

III. CLASSIFICATION OF BREAST CANCER 

Several reports recognized the complexity and heterogeneity of breast cancer. The subdivision of primary breast cancer into distinct 

subtypes varies in terms of diagnosis and treatment [11]. 

Pathologists commonly make such changes by sub-classifying tumours based on tumour stage (size, invasiveness, and metastatic 

status), grade (differentiation state), origin (ductal or lobular), and immunohistochemical staining. Immunohistochemical staining 

for progesterone receptor (PR), oestrogen receptor (ER), and human epidermal growth factor receptor (HER2) levels is standard. 

A year ago, advancements in technology enabled the development of a new tool for cancer research: expression array analysis. 

Breast tumour microarray expression profiling revealed that tumour subtypes could be distinguished based on their gene expression 

profiles. Normal breast-like, basal, luminal A, luminal B, and HER2/ERBB2 amplified/overexpressing breast cancers are among 

the various molecular subtypes [12]. 

For breast cancer treatment, various classes of therapeutic agents are used: 

a. Cyclophosphamide as an alkylating agent (nitrogen mustard) 

b. Methotrexate is an anti-metabolite (folic acid analogue), 5-fluorouracil and capecitabine are two drugs used to treat cancer 

(pyrimidine analogues) 

c. Vinorelbine (vinca alkaloid), paclitaxel (taxane), and doxorubicin are natural products (antibiotics) 

d. Tamoxifen (anti-estrogen), letrozole, and anastrozole are hormones and antagonists (aromatase inhibitors) 

e.  Other: trastuzumab (monoclonal antibody), lapatinib (Protein tyrosine kinase inhibitor) 

 

IV. DIAGNOSIS: 

Age, stage, tumour grade, tumour type, and lymphovascular status are all standard diagnostic factors. Breast cancer before age 35 

is uncommon; patients over 75 have a 17% higher disease-specific mortality than younger patients [13]. The extent of 

mammography screening has reduced the stage at diagnosis and, as a result, the natural history of breast cancer has changed; 

prognosis now relies on tumour biology (histological type, grade, lymphovascular invasion, and theranostic marker status). 

Tumour-in filtrating ting lymphocytes are associated with a good diagnosis in ER-negative, HER2-negative, and HER2-positive 

breast cancers [14]. 

 

V. TREATMENT: 

Treatment recommendations based on breast cancer staging are one of the most consistent prognostic indicators, providing valuable 

confirmation about cancer detection and treatment status. Breast cancer staging includes tumour size (T 1-4), lymph node 

association (N 1-3), and the presence of distant metastases (M 0-1). 

Lumpectomy alone can be used in stage 0 for Ductal Carcinoma in Situ (0.5cm diameter), but it is combined with adjuvant radiation 

therapy for larger lesions. Extensive Ductal Carcinoma in Situ (involving two or more quadrants of the breast) necessitates 

mastectomy; all patients are considered for adjuvant Tamoxifen therapy [15]. For prominent axillary lymphadenopathy, axillary 

segmentation should be used, and patients with primary cancer (T1 or T2) that does not involve axillary lymph nodes should have 

sentinel lymph node biopsy. 

Systemic Chemotherapy is used in conjunction with radiotherapy to treat early breast cancer. Chemotherapy is used to treat large 

tumours (>1 cm) and node-positive breast cancer [16]. An assessment of hormone receptor status follows adjuvant endocrine 

therapy. 
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Stage IIIa and IIIc cancers are locally advanced and may be resectable or incurable [16]. To treat the resectable type, a modified 

radical mastectomy, adjuvant Chemotherapy, and radiation therapy are used; neoadjuvant Chemotherapy may be used in some 

patients to shrink the primary tumour size [17]. An assessment of hormone receptor status follows adjuvant endocrine therapy. A 

multimodal approach is required to cure stages IIIb, IIIc, and inflammatory breast carcinoma. Initially, neo-adjuvant Chemotherapy 

is used, and upon the positive response, a significant \smodified mastectomy tailed by radiation therapy to the chest \swall and 

regional lymphatics may be employed [16]. Chemotherapy following breast-conserving surgery may be recommended for some 

patients [17].  

There is no treatment for stage IV breast cancer; treatment focuses on increasing survival rates and improving quality of life. 

Endocrine therapies are frequently recommended as first-line treatment for ER+ or PR+ cancers with only bone or soft tissue 

metastases or limited and asymptomatic visceral metastases [16]. Systemic Chemotherapy is best for hormone-refractory, ER- or 

PR- cancers or symptomatic visceral metastases [18]. Palliation is essential for symptom control, and bisphosphonates can be used 

for bone metastasis to avoid fractures. 

 

VI. CHALLENGES IN BREAST CANCER TREATMENT: 

Many difficulties are encountered when treating breast cancer. These difficulties cause therapy's therapeutic results to decline. 

Moreover, it lessens the effectiveness of medications and increases their harmful effects. Multidrug resistance (by ABC transporter, 

P-glycoprotein, MDR associated Protein (MRP1), breast cancer resistance Protein (BCRP), drug resistance in breast cancer, 

multidrug resistance in breast cancer cells in vitro), alteration of microtubules, altered enzyme, p-53 tumour suppressor gene and 

cell cycle, alteration in DNA repair processes, cell death response, difficulty treating metastatic stage, inability to reach the target 

area, and others present challenges during therapy. Many measures, including the following, are taken into consideration to 

overcome these obstacles: new targeted therapies for the treatment of metastatic breast cancer, drug-induced reversal of tumour 

resistance, novel antineoplastic agents, a better understanding of breast cancer metastasis at the molecular and cellular level, and 

the introduction of cutting-edge technologies in metastatic breast cancer detection, including clinicopathologic detection, 

circulating tumour cells (CTC) detection, and advanced imaging. The conference produced a unanimously positive belief that, in 

the not-too-distant future, we will be able to prevent and, to a lesser extent, treat metastasis and ultimately spare most people from 

dying from metastatic disease. Hence, these techniques might be used to get around these difficulties and offer a potential plan for 

treating breast cancer [19]. 

 

MULTIDRUG RESISTANCE (MDR) 

Multidrug Resistance (MDR) is a severe issue with chemotherapy-related resistance in treating breast cancer. 

Several cancers that were initially susceptible to various anticancer drugs with varying structural and mechanisms of action 

relapsed and developed resistance to them [20]. The term for this is multidrug resistance (MDR). Although the exact nature of 

resistance and probable involvement of drug resistance genes in transmitting anticancer medications are still unknown, they may 

contribute to resistance. Understanding the underlying biological causes of chemotherapy resistance is crucial for developing 

effective therapeutic options to overcome drug resistance. Many distinct mechanisms may be involved in drug resistance. It might 

be caused by an increase in ATP-dependent efflux pump activity, leading to lower intracellular drug concentrations. Doxorubicin, 

daunorubicin, vinblastine, vincristine, and paclitaxel are frequently linked to this resistance. A decline in cell medication uptake 

might also bring it on. Water-soluble medications may adhere to transporters delivering nutrients and fail to accumulate inside 

cells. 

This mechanism mediates resistance to cisplatin, 8-azaguanine, and 5-fluorouracil [21]. Activating controlled detoxification 

systems like the cytochrome P450 mixed-function oxidases and increasing DNA repair are two other general mechanisms of 

resistance. 

Lack of drug penetration, altered prodrug activation properties, and altered drug targets are other mechanisms implicated in drug 

resistance. 

 

ABC TRANSPORTER 

ATP-binding cassette transporters) are trans-membrane transporter proteins that have been found in cancer cells that are resistant 

to anticancer medications. It carries out biological operations using the energy produced by adenosine triphosphate (ATP) 

breakdown. ABC transporters can comprise three functional groups: Importers facilitate the absorption of nutrients (amino acids, 

carbohydrates, ions, and other hydrophilic molecules) into the cell. Drugs and poisons are pumped out of the cell by exporters. 

The last group of ABC proteins is involved in translation and DNA repair. Human ABC genes have been discovered so far, and 

based on the sequence homology and domain organization of these genes, they have been classified into seven subfamilies (ABCA-

ABCG) [22]. 

The trans-membrane domain (TMD), often referred to as the membrane-spanning domain or the integral membrane domain, and 

the nucleotide-binding domain is two different domains in all ABC family members (NBD). TMD makes conformational changes 

to recognize a range of substrates and move them across the membrane. TMDs have a varied structure and sequence that reflects 

the wide range of chemical substrates that can be transported. The cytoplasmic NBD, also known as the ATP-binding cassette 

(ABC) domain, has a stable sequence and structure where  ATP-binding occurs. P-glycoprotein (PGP), multidrug resistance-related 
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protein 1 (MRP1), and breast cancer resistance protein (BCRP) are the primary ABC targets for research. Transporters are 

connected to the rise in breast cancer drug resistance [23]. 

 

P-Glycoprotein: 

The first ABC transporter identified as being overexpressed in breast cancer cell lines, P-glycoprotein (PGP), showed MDR and 

had a widespread tissue distribution. 

Recently, mouse PGP was described, which shares 87% of the sequence morphology with human PGP in the drug-binding state 

[24]. PGP is a 12-trans-membrane domain multidrug efflux pump with two ATP-binding sites and a broad spectrum of activity. It 

aids in removing vinblastine, vincristine, doxorubicin, daunorubicin, etoposide, and paclitaxel from cells, among other neutral and 

cationic hydrophobic substances. The medication is frequently extracted straight from the cytoplasmic side of the lipid bilayer for 

transport through PGP. 

Lipids are necessary for drug-stimulated ATPase activity, and most PGP substrates are quickly partitioned into the plasma 

membrane. 

 

MDR-Associated Protein (MRP1) 

MRP1 was expressed in a variety of organs and cell types, including breast cancer cell lines [25] 

Several studies have shown that cells that overexpress MRP1 develop resistance to several anticancer medications, including 

doxorubicin [26]. Drug efflux transporter MRP1 has a wide range of substrate specificity. Glutathione stimulates MRP1-mediated 

transport for several medicines. 

The ATP bound at NBD2 is then hydrolyzed, and the subsequent release of ADP from NBD2 partially returns MRP1 to its original 

conformation, allowing the NBD1 to be released, completing the cycle [27]. 

Breast Cancer Resistance Protein (BCRP) 

Anticancer drugs such as mitoxantrone, camptothecins, anthracyclines, flavopiridol, and anti-folates are linked to BCRP expression 

in various tumours, leading to drug resistance. In contrast to PGP and MRP1, the BCRP protein only has one transmembrane 

domain and one nucleotide-binding domain. A disulfide bridge connects two BCRP molecules to form a functional homodimer 

[28] 

 

Microtubule alteration 

Paclitaxel binds to the -subunit of tubulin in microtubules, suppressing microtubule dynamic instability and ultimately causing 

mitotic arrest and cell death. Overexpression of the -tubulin III isotype has been linked to paclitaxel resistance [29]. Moreover, 

overexpression of β tubulins types I–IV may be associated with resistance to docetaxel therapy [30]. 

 

STRATEGIES USED TO OVERCOME TUMOR RESISTANCE 

 Pharmacogenomics and imaging techniques 

The primary strategy for combating drug resistance is to screen for factors identified as causing or conferring resistance to 

Chemotherapy. It prevents patients from receiving unnecessary, ineffective, and potentially toxic treatment. With the initiation of 

DNA microarray analysis with a \swhole human genome platform, there is a faith that \sbreast cancer patients can be stratified 

according to \sto their "molecular structure". Based on expression arrays and tissue samples from 

NuSeverales have been identified as potential therapeutic targets in heavily pre-treated breast cancer patients. New therapeutic 

targets. The drug development programme began with the assistance of several genes that were found to be highly amplified, 

including FGFR1, ADAM9, PNMT, and NR1D1, and they may also improve the efficacy of breast cancer therapy [31]. 

Because of their ability to overcome P-gp drug resistance, novel microtubule-destabilizing agents, such as pseudoelastic acid B, 

are being researched. XRP-9881 (RPR-109881A) is a new taxoid that is being developed to combat the problem of taxane 

resistance. XRP-9881 is minimally recognized by P-gp and has shown preclinical anti-tumour activity in vitro and in vivo, as well 

as training in a Phase II trial of patients with MBC who had previously received taxoid chemotherapy [32]. 

 

 novel anticancer agents 

Newer anticancer drugs not subject to these common tumour resistance mechanisms may provide new opportunities in patients 

who are currently challenging to treat due to resistance. 

Agents to combat specific resistance mechanisms, such as BRCA mutations, are being researched. Poly (ADP) polymerase (PARP) 

inhibitors may target BRCA-related breast cancers specifically. PARP inhibitors have been shown to have limited activity in breast 
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cancer, but these agents represent an intriguing new class of targeted cancer therapy. Overcoming P-gp resistance is a critical 

requirement for many developing anticancer drugs. 

Advanced Imaging Techniques for Breast Cancer 

Multidimensional (e.g., threedimensional and above) and multimodality (i.e., a combination of various modalities) imaging are 

used in cutting-edge imaging technology. 

Scientists compare the detection potential of cancer imaging modalities such as computed tomography (CT), magnetic resonance 

imaging (MRI), positron emission tomography (PET) and single photon emission computed tomography (SPECT), and the smaller 

physical footprint but more prevalent ultrasound. Whole-body imaging is essential in surveying and potentially targeting all 

possible sites and primary lesions for breast cancer metastases. Only PET currently provides inherent three-dimensional capability, 

but its clinical limitation to a single tracer (e.g., fluorodeoxyglucose) limits its effectiveness in pinpointing disease type and staging 

more specifically. Advanced imaging has grown to be a crucial part of MBC management. Breast cancer metastases will likely be 

better diagnosed and targeted. Possible therapies will be more objectively estimated thanks to integrating sophisticated tools and 

cutting-edge computer imaging techniques [33]. This should all enhance patient outcomes. 

Chemotherapeutic agents 

The following are some of the common breast cancer treatment regimens. Cyclophosphamide inhibits DNA replication and cell 

division and is used to treat breast cancer metastasis. Hepatic intracellular enzymes convert this prodrug into active metabolites 

(i.e. four hydroxy Cyclophosphamide, aldophosphamide, acrolein, and phosphor amide mustard) [33]. The drug has been used as 

adjuvant therapy in combination with CMF or an anthracycline for treating breast cancer [34]. 

Platinum compounds such as carboplatin and cisplatin treat breast cancer as monotherapy or a combination regimen [35]. Platinum 

compounds have been studied for their effect on DNA conformation and stability, and several platinum DNA adducts have been 

identified in vivo and in vitro. Early studies quantified the impact of these dissimilar lesions on DNA replication, their ability to 

introduce mutations, and their susceptibility to DNA repair procedures. Platinum (IV) compounds may cause additional DNA 

damage, possibly by degrading to platinum (II) compounds in the cell [36]. Carboplatin therapy was effective in 20-35% of patients 

with metastatic breast cancer who received monotherapy [37, 38]. 

The most commonly used taxanes that cause mitotic arrest by stabilizing cellular microtubule elements are paclitaxel and 

docetaxel. These agents have been used as single or combined [39]. In breast cancer, a weekly management schedule of these 

agents has been reported to be well tolerated with little toxicity [40,41]. Despite the risks, multidrug combination regimens are 

effective in treating breast cancer. 

Capecitabine is an oral fluoropyrimidine prodrug that, upon infusion, transforms into 5-FU via the thymidine phosphorylase 

enzyme, producing similar effects as 5-FU. It has been used with taxanes to treat metastatic breast cancer [42]. 

Gemcitabine (or difluoro deoxy cytidine) is a pyrimidine nucleotide that inhibits RNA synthesis and DNA replication and is used 

to treat a variety of cancers, including lung, bladder, and breast cancer. Weekly IV injections of gemcitabine are well tolerated. 

Vinorelbine binds to tubulin, causing mitosis metaphase to be disrupted. According to various studies [43-45], this drug has shown 

promising results in advanced breast cancer. 

 

CONCLUSION 

During Chemotherapy, cancer patients face several challenges and opportunities. Due to the complexity of the mechanisms 

involved, determining the precise role of ABC transporters in breast cancer MDR has been difficult. 

Investigations into the expression of these proteins in breast cancer cells and tumour samples have frequently revealed inconclusive 

results. Differences in the experiment of all techniques have made direct comparisons of results between studies complex. Although 

several clinical studies have found that high levels of tumour ABC transporters are linked to tumour progression, no clear link has 

been found between expression levels and tumour sensitivity to Chemotherapy or patient outcome. A better understanding of this 

complex and dynamic system is required to develop therapeutic strategies that avoid MDR and effective methods of inhibiting 

MDR components from improving the efficacy of our currently widely used chemotherapies. Several approaches are being 

developed to address these challenges, including pharmacogenomics and imaging techniques, drug-induced tumour resistance 

reversal, novel antineoplastic agents, and new targeted therapies for treating MBC. 

This review discusses advanced imaging techniques used in breast cancer that aid in cancer diagnosis and treatment. This review 

also serves as a foundation for developing novel therapies with improved therapeutic efficacy and no limitations. 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303707 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g90 
 

REFERENCE 

1. F. Aguas, A. Martins, T. P. Gomes, M. de Sousa, and D. P. Silva; Portuguese Menopause Society and Portuguese Gynaecology 

Society (2005) Breast cancer prevention in A-symptomatic postmenopausal women. S23-31 in Maturitas 52. 

2. Dumitrescu RG, Cotarla I (2005) Understanding breast cancer risk in 2005: where are we? J Cell Mol Med, vol. 9, pp. 208-

221. 

3. Bailey and Love's Short Practice of Surgery, Russell (2000). Arnold, London, Chapter on Breast Cancer (23rd edition). 

4. S. Ali, R. C. Coombes (2002) Endocrine-responsive breast cancer and resistance management. Cancer Research 2: 101-112 

5.  American Cancer Society., Cancer Treatment and Survivorship Facts & Figures 2014-2015, Atlanta, 2014. 

6. Pasqualini JR, Schatz B, Varin C, and others. Recent findings on the activities of estrogensulfatases and sulfotransferases in 

human breast cancer. J Steroid BiochemMolBiol, 41:323-329, 1992. 

7.  RG Dumestrescu, I Cotarla. Where are we in 2005 in terms of understanding breast cancer risk? Journal of Cellular and 

Molecular Medicine, 2005;9:208-221. 

8. Collaborative Group on Hormonal Factors in Breast Cancer: Familial breast cancer: a collaborative reanalysis of individual 

data from 52 epidemiological studies involving 58,209 breast cancer patients and 101,986 cancer-free women. The Lancet 

358:1389-1399, 2001. 

9. The molecular pathology of breast cancer progression, Bombonati A, Sgroi DC. The Journal of Pathology, January 

2011;223(2):308-18. 

10. Ellis MJ, Ding L, Shen D, Luo J, Suman VJ, Wallis JW, Van Tine BA, Hoog J, Goiffon RJ, Goldstein TC, Ng S. Whole-

genome analysis provides insight into breast cancer response to aromatase inhibition. Nature 486(7403):353-60, June 2012. 

11. 8. Onitilo AA, Engel JM, Greenlee RT, Mukesh BN. Comparison of clinicopathologic features and survival in breast cancer 

subtypes based on ER/PR and Her2 expression. Clinical medicine and research. 2009;7(1- 2):4-13. 

12. 9. Perou CM, Srlie T, Eisen MB, Van De Rijn M, Jeffrey SS, Rees CA, Pollack JR, Ross DT, Johnsen H, Akslen LA, Fluge. 

13.  Tao, L., Schwab, R.B., San Miguel, Y., Gomez, S.L., Canchola, A.J., Gago-Dominguez, M., Komenaka, I.K., Murphy, J.D., 

Molinolo, A.A. 

14. Breast cancer mortality in older and younger patients in California, Martinez, ME. Biomarkers in Cancer Epidemiology and 

Prevention. 2019 Feb 1;28(2):303-10. R. Salgado, C. Denkert, S. Demaria, N. Sirtaine, F. Klauschen, G. Pruneri, S. Wienert, 

G. Van den Eynden, F. Baehner, F. Pénault-Llorca, F. Perez. TILs (tumour-infiltrating lymphocytes) in breast cancer: 

recommendations from an International TILs Working Group 2014. Oncology Annals. 2015 Feb 1;26(2):259-71. 

15. Tamoxifen for breast cancer prevention: report of the National Surgical Adjuvant Breast and Bowel Project P-1 Study, Fisher 

B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M, et al. Journal of the National Cancer Institute, 90(18), pp. 1371-

1388. 

16. Singletary SE, Robb GL, Hortobagyi GN (2001) Advanced breast disease therapy. PMPH-USA. 

17. Chen AM, Meric Bernstam F, Hunt KK, Thames HD, Oswald MJ, and colleagues (2004) The MD Anderson Cancer Center's 

experience with breast conservation after neoadjuvant Chemotherapy. Journal of Clinical Oncology, 22(12), pp. 2303-2312. 

18. Carlson RW, Allred DC, Anderson BO, Burstein HJ, Carter WB, et al. (2009) Breast cancer. J National Comprehensive Cancer 

Network 7(2): 122-192 

19. Wind, N.S., and I. Holen. Multidrug resistance in breast cancer: from in vitro models to clinical trials. International breast 

cancer journal, 2011;2011. 

20. 18. Perez EA. The impact, mechanisms, and novel chemotherapy strategies for overcoming anthracycline and taxane 

resistance in metastatic breast cancer. Breast cancer treatment and research. 2009 Mar 1;114(2):195. 

21. 19. Shen DW, Goldenberg S, Pastan IR, Gottesman MM. Reduced carboplatin accumulation in human cisplatin-resistant cells 

due to decreased energy-dependent uptake. Journal of cellular physiology, April 2000, 183(1):108-16. 

22. The human ATP-binding cassette (ABC) transporter superfamily. Dean M, Hamon Y, Chimini G. Journal of lipid research, 

July 1, 2001;42(7):1007-17. 

23. Rees DC, Johnson E, Lewinson O. ABC transporters: the ability to change. Nature reviews Molecular cell biology. 2009 

\sMar;10(3):218-27. \s22. 

24. Aller SG, Yu J, Ward A, Weng Y, Chittaboina S, Zhuo R, Harrell PM, Trinh YT, Zhang Q, Urbatsch IL, Chang G. The structure 

of P-glycoprotein reveals the molecular basis for poly-specific drug binding. Science. 2009 Mar 27;323(5922):1718-22. 

25. Zaman GJ, Flens MJ, Van Leusden MR, De Haas M, Mülder HS, Lankelma J, Pinedo HM, Scheper RJ, Baas F, Broxterman 

HJ. MRP is a drug-efflux pump in the plasma membrane. Proceedings of the National Academy of Sciences. 1994 Sep 

13;91(19):8822-6. 

26. S. Zhou, J.D. Schuetz, K.D. Bunting, A.M. Colapietro, J. Sampath, J. Morris, I. Lagutina and G.C. Grosveld, M. Osawa, H. 

Nakauchi, and B.P. Sorrentino. Bcrp1/ABCG2 is an ABC transporter expressed in a wide range of stem cells and is a molecular 

determinant of the side-population phenotype. Nature medicine, September 2001;7(9):1028-34. 

27. 25. Chang XB. A molecular understanding of ATP-dependent solute transport by multidrug resistance-associated protein 

MRP1. Cancer and Metastasis Reviews. 2007 Mar 1;26(1):15-37. 

28. 26. Sarkadi B, Homolya L, Szakács G, Váradi A. Participation of human multidrug resistance ABCB and ABCG transporters 

in their immunity defence system.Physiological Reviews, Oct 2006;86(4):1179-236. 

29. 32. Kamath K, Wilson L, Cabral F, Jordan MA. III-tubulin induces paclitaxel resistance while reducing microtubule dynamic 

instability. The Journal of Biological Chemistry, 280(13):12902-7, was published on April 1, 2005. 

30. S. Hasegawa, Y. Miyoshi, C. Egawa, M. Ishitobi, T. Taguchi, Y. Tamaki, M. Monden, and S. Noguchi. Docetaxel response 

prediction using quantitative analysis of class I and III -tubulin isotype mRNA expression in human breast cancers. Clinical 

cancer research, August 1st, 2003;9(8):2992-7. 

31. Chin, K., DeVries, S., Fridlyand, J., Spellman, P., Roydasgupta, R., Kuo, WL, Lapuk, A., Neve, R., Qian, Z., Ryder, T., Chen, 

F. Breast cancer pathophysiology is linked to genomic and transcriptional changes. Cancer Cell. December 1, 2006;10(6):529-

41. 

http://www.ijcrt.org/


www.ijcrt.org                                                       © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303707 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g91 
 

32. V. Dieras, V. Valero, S. Limentani, G. Romieu, M. Tubiana-Hulin, A. Lortholary, J.M. Ferrero, P. Kaufman, A. Buchbinder, 

and M. Besenval. Final results of a multicenter, non-randomized phase II study with RPR109881 in patients with taxane-

exposed metastatic breast cancer (MBC). Journal of Clinical Oncology, 23(16 suppl):565-568, 2005. 

33. Breast cancer metastasis: challenges and opportunities. (2009): 4951-4953. Lu J, Steeg PS and Price JE, Krishnamurthy S, 

Mani SA, and Reuben J, Cristofanilli M, Dontu G, Bidaut L, Valero V, Hortobagyi GN. 

34. Waldman SA, Terzic A (2009), Pharmacology and Therapeutics: Principles to Practice, Elsevier Canada, pp. 1536 

35. Mouridsen HT, Palshof T, Brahm M, Rahbek I (1976) Evaluation of single-drug versus multiple-drug Chemotherapy in 

advanced breast cancer. Cancer Treatment Reports 61(1): 47-50. 

36.  Johnson NP, Butour JL, Villani G, Wimmer FL, Defais M, et al. (1989) Metal Antitumor Compounds: Platinum Complex 

Mechanism of Action. Ruthenium and Other Non-Platinum Metal Complexes in Cancer Chemotherapy, edited by E. Beaulieu. 

Springer, Progress in Clinical Biochemistry and Medicine, pp. 1-24. 

37. Carboplatin: an active drug in metastatic breast cancer, Martin M1, Daz-Rubio E, Casado A, Santabárbara P, López Vega JM 

(1992). Journal of Clinical Oncology 10(3): 433-437. 

38.  O'Brien ME, Talbot DC, Smith IE (1993). Carboplatin in treating advanced breast cancer: a phase II study with a 

pharmacokinetically guided dosing schedule. Journal of Clinical Oncology, 11(11), pp. 2112-2117. 

39. Taxanes for breast cancer: an evidence-based review of randomized phase II and phase III trials, Sparano JA. Clinical Breast 

Cancer, 1(1), pp. 32-40. 

40. HJ Burstein, J Manola, J Younger, LM Parker, CA Bunnell, et al. (2000) Docetaxel is given weekly to patients with metastatic 

breast cancer. J Clinical Oncology, 18(6), 1212-1219. 

41. Eniu A, Palmieri FM, and Perez EA (2005) Weekly docetaxel and paclitaxel administration in metastatic or advanced breast 

cancer. Oncologist, 10(9), pp. 665-685. 

42. Blum JL, Dieras V, Lo Russo PM, Horton J, Rutman O, et al. (2001) Multicenter, Phase II study of capecitabine in patients 

with metastatic breast carcinoma treated with taxanes. Cancer, 92(7), pp. 1759-1768. 

43. 38. Weber BL, Vogel C, Jones S, Harvey H, Hutchins L, et al. Journal of Clinical Oncology, 13(11), pp. 2722-2730. 

44.  Romero Acua L, Langhi M, Pérez J, Romero Acua J, Machiavelli M, et al. 74-74 in J Clin Oncol. 

45. Burstein, H.J., Kuter, I., Campos, S.M., Gelman, R.S., and Tribou, L. (2001) Trastuzumab and Vinorelbine show clinical 

activity in women with HER2-overexpressing metastatic breast cancer. J Clin Oncol, 19(10), pp. 2722–2730. 

 

 

 

http://www.ijcrt.org/

