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Abstract 
 

Triple-negative breast cancer (TNBC) is still associated with a grave prognosis, 

especially compared to other breast cancer subtypes. TNBC carries a high risk of 

recurrence and distant metastasis, resulting in lower survival rates. Additionally, 

TNBC exhibits significant heterogeneity at the histopathological and multiomics levels, 

further complicating the development of effective treatments. While some TNBC 

subtypes may initially respond to chemotherapy, resistance frequently develops, 

increasing the risk of aggressive recurrence. The approach to TNBC management has 

undergone significant transformations in recent years, recognizing it as a 

heterogeneous disease with diverse biology and behavior. Chemotherapy remains the 

cornerstone of treatment for most TNBC cases, with the incorporation of PD-L1 CPS 

or immune cell (IC) scores and BRCA status being crucial for optimizing patient 

management. Besides the advancement of TNBC treatment, the multidisciplinary team 

also plays a key role in TNBC management, enabling improved diagnosis, treatment 

outcomes, disease monitoring, and management of adverse events. 
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cancer   

 
 

Abstrak 
 

Kanker payudara triple-negative (TNBC) dikaitkan dengan prognosis yang buruk, 
terutama bila dibandingkan dengan subtipe kanker payudara lainnya. TNBC memiliki 
risiko tinggi terhadap kekambuhan dan metastasis jauh, yang berujung pada angka 
ketahanan hidup yang lebih rendah. Selain itu, TNBC menunjukkan heterogenitas 
yang signifikan pada tingkat histopatologis maupun multiomik, sehingga semakin 
mempersulit pengembangan terapi yang efektif. Meskipun beberapa subtipe TNBC 
dapat memberikan respons awal terhadap kemoterapi, resistensi sering kali muncul 
kemudian dan meningkatkan risiko kekambuhan agresif. Pendekatan terhadap 
penatalaksanaan TNBC telah mengalami perubahan besar dalam beberapa tahun 
terakhir, dengan pengakuan bahwa penyakit ini bersifat heterogen dengan biologi 
dan perilaku yang beragam. Kemoterapi tetap menjadi pilar utama pengobatan bagi 
sebagian besar kasus TNBC, dengan penilaian skor PD-L1 CPS atau sel imun (IC) 
serta status BRCA yang penting untuk mengoptimalkan penatalaksanaan pasien. 
Selain kemajuan dalam terapi TNBC, peran tim multidisiplin juga sangat krusial 
dalam meningkatkan diagnosis, hasil pengobatan, pemantauan penyakit, serta 
penanganan efek samping terapi. 
 
Kata Kunci: kanker payudara, tim multidisiplin, terapi, kanker payudara triple-negatif 
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Introduction 
 

Breast cancer is the most diagnosed type of cancer 

worldwide, with an incidence of 2.3 million cases and 

causing 685,000 deaths annually.1 In Indonesia, 

breast cancer is also the cancer with the highest 

incidence and is the leading cause of cancer-related 

deaths.2 

 

Breast cancer is a heterogeneous disease, classified 

based on the expression of estrogen receptors, 

progesterone receptors, and human epidermal 

growth factor receptor 2 (HER2). Breast cancer cells 

that express hormone receptors are referred to as 

hormone receptor-positive breast cancer, cells that 

express HER2 are referred to as HER2-positive 

breast cancer, while cells that express none of the 

three are classified as triple-negative breast cancer 

(TNBC).3,4 The molecular classification of breast 

cancer consists of the luminal A and B subtypes, 

which overlap with ER+ breast cancer; the HER2-

enriched subtype, which overlaps with HER2+ breast 

cancer and can be TP53-mutated or wild type; and 

basal-like breast cancer, which overlaps with TNBC, 

and the claudin-low breast cancer subtype.5 Shortly 

the definition of TNBC is the absence of 

immunostaning for estrogen and progesterone 

receptors and lack of overexpression or amplification 

of human epidermal growth factor receptor 2.6 

 

Hormone receptor-positive breast cancer accounts 

for about 70–80% of all breast cancer cases, the 

HER2-positive subtype makes up around 15–20%, 

and triple-negative accounts for about 10–15%. Each 

breast cancer subtype has a different carcinogenesis 

pathway, resulting in differences in treatment 

selection and patient prognosis.7,8 According to data 

from The Surveillance, Epidemiology, and End 

Results (SEER), patients with hormone receptor-

positive breast cancer have a 5-year survival rate of 

around 90%, HER2-positive around 80–85%, while 

triple-negative breast cancer (TNBC) has the lowest 

survival rate, around 60–70%, highlighting the many 

treatment challenges that still remain unsolved.9 

TNBC Classification 

Based on genetic expression, TNBC can be classified 

into various subtypes with distinct clinical characte-

ristics and prognoses, each requiring different thera-

peutic modalities. Two major classifications of TNBC 

are the Vanderbilt and Baylor classifications. The 

Vanderbilt classification divides TNBC into six subtypes: 

basal-like 1 (BL1), basal-like 2 (BL2), immune-

modulatory (IM), mesenchymal (M), mesenchymal 

stem–like (MSL), and luminal androgen receptor 

(LAR).10 However, further observation revealed that 

most of the IM and MSL subtype markers originate from 

tumor microenvironment gene expression; thus, they 

were removed in the revised classification known as 

TNBCtype-4.11,12 The BL1 subtype is characterized by 

increased expression of genes involved in cell repli-

cation and DNA damage repair, while BL2 is marked by 

myoepithelial and cell growth gene markers. The 

mesenchymal subtype shows increased expression of 

genes involved in epithelial-to-mesenchymal transition, 

motility, and cell growth. The LAR subtype is 

characterized by luminal gene expression derived 

from androgen receptors.13 The Vanderbilt classify-

cation is the most extensively studied by researchers, 

both in terms of patient characteristics and 

therapeutic responses. 

 

The BL1 subtype is associated with younger age at 

diagnosis, higher Ki-67 index, and more frequent 

lymph node involvement. BL1 and BL2 subtypes are 

highly sensitive to platinum-based chemotherapy 

(pathological complete response [pCR]: 65.4% and 

47.7%, respectively). The mesenchymal subtype 

tends to metastasize to the lungs and shows a poorer 

response to platinum-based chemotherapy (pCR: 

36.4%). The LAR subtype is more commonly 

diagnosed at an older age, is associated with larger 

tumor size, more frequent lymph node involvement, 

and bone metastases, and shows the poorest 

response to platinum-based chemotherapy (pCR: 

21.4%).14 Unlike the mesenchymal subtype, survival 

in LAR patients can be improved with the use of 

androgen receptor antagonists (bicalutamide, 

abiraterone acetate, and enzalutamide), achieving a 

clinical benefit rate (CBR) of up to 33%.15 

 

The Baylor classification divides TNBC into basal-like 

immune-suppressed (BLIS), basal-like immune-

activated (BLIA), luminal-AR (LAR), and mesen-

chymal (MES) subtypes.16 Although not identical, the 

Baylor and Vanderbilt classifications share similari-

ties in terms of basal, luminal androgen, and mesen-

chymal features. The BLIS subtype has the best 

prognosis. It is characterized by decreased 

expression of B cells, T cells, and natural killer cells. 

Compared to the Vanderbilt classification, this 

subtype resembles the BL1 subtype. In contrast to 

BLIS, the BLIA subtype has the poorest prognosis. It 

is marked by increased expression of B cells, T cells, 

and natural killer cells. Compared to the Vanderbilt 
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classification, this subtype is similar to the immune-

modulatory subtype. The LAR and mesenchymal 

subtypes in the Baylor classification are equivalent to 

those in the Vanderbilt classification.17 Unlike the 

Vanderbilt classification, the Baylor classification has 

not yet been extensively studied in terms of patient 

characteristics or treatment response. 

 

Some authors have divided TNBC into AR-positive 

and AR-negative TNBC based on the expression of 

the androgen receptor (AR). AR-negative TNBC is 

also known as quadruple-negative breast cancer 

(QNBC). There exist differences regarding the tumor 

biology and molecular profiles between QNBC and 

TNBC. For instance, expression of epidermal growth 

factor (EGF) and genes involved in immune response, 

which results in higher proliferative and immunogenic 

properties when compared to TNBC, leading to a  

worse prognosis. For this reason, a distinct subtype 

classification for QNBC, independent of TNBC, is 

recommended.18 

Genetic and Epigenetic in TNBC 

Genetically, triple-negative breast cancer (TNBC) is 

frequently characterized by mutations in key tumor 

suppressor genes, including TP53, BRCA1/2, PIK3CA, 

RB1, PTEN, and MYC. These alterations contribute 

to cell cycle dysregulation, impaired DNA repair, and 

tumor progression.19 Many of these mutations have been 

extensively studied as potential therapeutic targets. For 

instance, mutations in BRCA1 and BRCA2, which 

encode essential proteins in the homologous recom-

bination (HR) DNA repair pathway, render cancer 

cells particularly vulnerable to Poly (ADP-ribose) 

polymerase (PARP) inhibitors, such as Olaparib.20 

PARP enzymes play a critical role in repairing single-

strand DNA breaks via the base excision repair 

pathway. Inhibition of PARP leads to the accumu-

lation of single-strand breaks, which are eventually 

converted into double-strand breaks during DNA 

replication.21 In cells with functional HR, these lesions 

can be repaired. However, in BRCA-mutated cells 

with homologous recombination deficiency (HRD), 

the inability to repair double-strand breaks results in 

cell death—a therapeutic mechanism known as 

synthetic lethality.22 

 

Epigenetic dysregulation also plays a significant role 

in TNBC pathogenesis. Aberrant DNA methylation 

patterns, such as promoter hypermethylation of tumor 

suppressor genes such as BRCA1 and CDKN2A, 

result in gene silencing. Histone modifications and 

deregulated non-coding RNAs, including microRNAs.23 

MicroRNAs (miR) are small non-coding RNA 

molecules that regulate gene expression by inhibiting 

translation or inducing degradation of target mRNAs. 

In the context of TNBC, miRNAs can function either 

as oncogenes or tumor suppressors, depending on 

the genes they regulate. Several miRNAs, such as 

miR-21 and miR-155, have been identified as 

oncogenic, promoting cancer cell proliferation, 

angiogenesis, and metastasis. In contrast, other 

miRNAs, such as miR-34a and miR-200c, act as 

tumor suppressors by inhibiting tumor growth and 

spread.24,25 Notably, several of these deregulated 

microRNAs also contribute to the regulation of 

epithelial-to-mesenchymal transition (EMT), a key 

process in TNBC progression that facilitates tumor 

invasion, metastasis, and treatment resistance. In 

TNBC, EMT is associated with enhanced cellular 

invasion and migration, as well as resistance to 

systemic chemotherapy, including platinum-based 

agents.26 The main regulators of EMT are believed to 

include the TGF-β, Notch, and Wnt signaling pathways, 

and the process is also influenced by tumor 

microenvironmental factors such as hypoxia and the 

expression of miR (such as miR- 200c, miR-21 and 

miR-34a). These combined mechanisms lead to 

increased expression of transcription factors such as 

SNAI1, SNAI2 (Slug), Twist, and Zeb1/Zeb2, which 

drive the mesenchymal transition.27 

Approved Treatment  

The ideal treatment for TNBC includes complete tumor 

resection and systemic chemotherapy. The commonly 

used chemotherapy regimen is a combination of 

anthracyclines and taxanes (AC-T), namely doxorubicin, 

cyclophosphamide, followed by paclitaxel or docetaxel. 

Platinum-based chemotherapy is often used in TNBC, 

particularly in patients with BRCA gene mutations, 

involving carboplatin or cisplatin followed by pacli-

taxel or docetaxel.28 Chemotherapy can be adminis-

tered either pre-operatively (neoadjuvant) or post-

operatively (adjuvant). 

 

Since TNBC lack the expression of ER and PR and 

have amplification or over expression of HER2, 

hormonal therapies designed to inhibit ER and PR 

and anti-HER2 treatment are not effective. Moreover, 

the high heterogeneity of TNBC tumors makes it very 

difficult to find a universally useful targeted therapy. 

Indeed, there is no available biologically effective 

targeted therapy for TNBC yet.29 

 

The management approach to TNBC has undergone 

significant transformations in recent years, recognizing 
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it as a heterogeneous disease with diverse biology 

and behavior.30-32 Chemotherapy remains the 

cornerstone of treatment for most TNBC cases, with 

the incorporation of PD-L1 CPS or immune cell (IC) 

scores and BRCA status crucial for optimizing patient 

management.33 

 

In patients without targetable molecular expression, 

determining the intrinsic subtype of breast cancer can 

help guide the selection of the most optimal systemic 

chemotherapy regimen.10-14,16,34-36 Patients with the 

basal-like subtype (based on EGFR and CK 5/6 

expression) tend to respond better to platinum-based 

chemotherapy, whereas patients with the mesen-

chymal subtype (based on vimentin expression) may 

benefit more from non-platinum-based chemotherapy, 

such as anthracyclines. 

 

Immune checkpoint inhibitors (ICIs) are becoming 

increasingly relevant in the treatment of TNBC. PD-

L1 expression, which serves as a negative prognostic 

factor in TNBC, has guided the implementation of 

anti-PD-L1 therapies, such as atezolizumab and 

pembrolizumab, which have been shown to signi-

ficantly improve progression-free and overall survival 

in patients with PD-L1-positive metastatic TNBC.37,38 

However, in early-stage TNBC, the benefit of ICIs is 

independent of PD-L1 status as stated by ESMO 

guideline.39 

 

The complexity of TNBC treatment is best illustrated 

by the management of metastatic TNBC. The 

treatment approach in this setting incorporates both 

biomarker-driven and pragmatic, region-sensitive 

strategies. First, PD-L1 testing should be performed to 

determine patient eligibility for ICIs. Additionally, 

germline BRCA1/2 mutation testing is recommended—

particularly in younger patients and those with a family 

history of breast or ovarian cancer—to guide the use of 

PARP inhibitors. For first-line treatment, patients with 

PD-L1-positive tumors should receive ICIs in 

combination with chemotherapy. In contrast, for 

patients who are PD-L1-negative, or in settings where 

immunotherapy is not accessible, chemotherapy 

remains the standard of care as suggested by Pan-

Asian adapted ESMO guideline. In subsequent lines 

of treatment, chemotherapy continues to play a 

central role. However, in patients with BRCA 

mutations, PARP inhibitors offer an effective targeted 

therapy option.38 This level of complexity underscores 

the need for a multidisciplinary team approach to 

ensure optimal patient care. 

 

Multidisciplinary Team 

A multidisciplinary team (MDT) care policy was 

developed in the UK in 1995 to enhance the quality of 

care for cancer patients. MDT comprises a variety of 

professions, including medical, nursing, and allied 

workers, as well as diagnostic experts, who work 

together to identify the best treatment plan for each 

patient.40-43 Previous research indicates that MDT 

care can aid in clinical decision-making. MDT 

treatment can prevent 98.8% of all drug mistakes and 

enhance overall care quality.44 After the introduction 

of multidisciplinary care in the UK, breast cancer 

mortality in the intervention region was 18% lower 

than in the non intervention area.45  

 

Various studies have demonstrated the benefits of 

multidisciplinary management of breast cancer, both 

in terms of patient outcomes and healthcare costs. A 

study by Kesson et al. in 2012 showed that breast 

cancer patients managed through a multidisciplinary 

approach had better disease-free survival and overall 

survival.40 Similar findings were reported by Lu et al. 

in 2019, where breast cancer patients managed by a 

multidisciplinary team (MDT) had a 15.6% higher five-

year survival rate.46 Given these findings, it is no 

surprise that major global organizations such as 

ESMO, ASCO, and WHO consistently recommend 

MDT involvement in cancer patient management.47 

Freeman et al. (2015) showed that patients managed 

through an MDT approach incurred lower healthcare 

costs compared to those who were not managed 

through such a team.48 

 

At Dr. Sardjito General Hospital in Yogyakarta, the 

MDT approach has actually been in place for nearly 

20 years, initially focusing on the management of 

nasopharyngeal/head and neck cancers. This MDT 

program was a collaborative initiative between Dr. 

Sardjito Hospital, the Faculty of Medicine at Gadjah 

Mada University (UGM), VUMC Amsterdam, Antoni 

van Leeuwenhoek Hospital, and supported by the 

Dutch Cancer Society/Koningin Wilhelmina Fonds 

and ASIA-Link through the European Commission 

Programs on Capacity Building in Translational 

Research from Clinic to Basic Science. Nasopha-

ryngeal cancer—the most common head and neck 

cancer—was chosen to pilot this effort in delivering 

adequate care for this specific tumor using 

internationally recognized protocols, known as the 

multidisciplinary approach.49 
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As expected, and as widely reported in international 

literature, patients managed through MDTs show a 

significantly lower risk of disease progression 

compared to those without MDT management (59 

months vs. 12 months). Similarly, the mortality rate of 

nasopharyngeal cancer patients was significantly 

lower in the MDT group—just half that of the non-

MDT group. The median overall survival in the non-

MDT group was only 13 months, whereas more than 

half of the patients in the MDT group had not reached 

median survival at 5 years of follow-up. This study 

involved 178 nasopharyngeal cancer patients from 

January 1, 2016 to December 31, 2020.50 

 

Various MDT implementations in nasopharyngeal, 

breast, colorectal, lung, and gastrointestinal tumors 

have shown improved patient outcomes.40,51-54 The 

latest publication from Indonesia is a systematic review 

and meta-analysis by Pangarsa EA (2023), which 

included six studies from six countries (China, the UK, 

Taiwan, Australia, Africa, and France).55 The review 

concluded that breast cancer patients who participated 

in well-organized MDT discussions had better survival 

outcomes compared to those who did not. 

 

Although the benefits of MDTs have been widely 

recognized, the implementation of MDTs—particularly 

for triple-negative breast cancer—still faces many 

challenges. These include the unequal distribution of 

human resources in breast cancer management, the 

willingness of healthcare professionals who should be 

part of the MDT to engage in multidisciplinary care, 

the need for strong commitment to adhere to MDT 

decisions, and the necessity for appropriate regulatory 

support. 

Conclusion 

In conclusion, the complex and aggressive nature of 

TNBC demands a comprehensive and personalized 

treatment approach. Given its high heterogeneity and 

poor prognosis, TNBC management should not rely 

on a single therapeutic strategy. Instead, a multi-

modality approach—integrating systemic chemotherapy, 

targeted therapies based on molecular profiling, and 

immunotherapy when appropriate—offers the best 

potential for improved outcomes. Equally important is 

the role of a MDT, which ensures that treatment 

planning is collaborative, evidence-based, and tailored 

to each patient’s specific clinical and molecular 

characteristics. Strengthening MDT implementation, 

especially in resource-limited settings, is essential to 

bridging gaps in care and enhancing survival and 

quality of life for TNBC patients. 

Acknowledgements  

The author expresses gratitude to various Indonesian 

oncology multidisciplinary teams which have been 

providing excellent care for Indonesian cancer 

patients, including in Yogyakarta. 

Conflict of Interests  

The author declares no conflict of interest.  

References 

1. Sung H, Ferlay J, Siegel RL, Laversanne M, 
Soerjomataram I, Jemal A, et al. Global Cancer 
Statistics 2020: GLOBOCAN Estimates of Incidence 
and Mortality Worldwide for 36 Cancers in 185 
Countries. CA Cancer J Clin. 2021;71(3):209-49. 

2. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, 
Soerjomataram I, et al. Global cancer statistics 2022: 
GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer 
J Clin. 2024;74(3):229-63. 

3. Hammond ME, Hayes DF, Dowsett M, Allred DC, 
Hagerty KL, Badve S, et al. American Society of 
Clinical Oncology/College of American Pathologists 
guideline recommendations for immunohistochemical 
testing of estrogen and progesterone receptors in 
breast cancer (unabridged version). Arch Pathol Lab 
Med. 2010;134(7):e48-72. 

4. Wolff AC, Hammond ME, Hicks DG, Dowsett M, 
McShane LM, Allison KH, et al. Recommendations for 
human epidermal growth factor receptor 2 testing in 
breast cancer: American Society of Clinical 
Oncology/College of American Pathologists clinical 
practice guideline update. J Clin Oncol. 
2013;31(31):3997-4013. 

5. Perou CM, Sorlie T, Eisen MB, van de Rijn M, Jeffrey 
SS, Rees CA, et al. Molecular portraits of human 
breast tumours. Nature. 2000;406(6797):747-52. 

6. Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 
2024. CA Cancer J Clin. 2024;74(1):12-49. 

7. Bauer KR, Brown M, Cress RD, Parise CA, Caggiano 
V. Descriptive analysis of estrogen receptor (ER)-
negative, progesterone receptor (PR)-negative, and 
HER2-negative invasive breast cancer, the so-called 
triple-negative phenotype: a population-based study 
from the California cancer Registry. Cancer. 
2007;109(9):1721-8. 

8. Morris GJ, Naidu S, Topham AK, Guiles F, Xu Y, 
McCue P, et al. Differences in breast carcinoma 
characteristics in newly diagnosed African-American 
and Caucasian patients: a single-institution 
compilation compared with the National Cancer 
Institute's Surveillance, Epidemiology, and End 
Results database. Cancer. 2007;110(4):876-84. 

9. Yang M, Hu X, Bao W, Zhang X, Lin Y, Stanton S, et 
al. Changing trends and disparities in 5-year overall 
survival of women with invasive breast cancer in the 
United States, 1975-2015. Am J Cancer Res. 
2021;11(6):3201-11. 



InaJCC, Vol.04. No.01. Jan-Apr 2025: 41-47 

46 

10. Lehmann BD, Bauer JA, Chen X, Sanders ME, 
Chakravarthy AB, Shyr Y, et al. Identification of human 
triple-negative breast cancer subtypes and preclinical 
models for selection of targeted therapies. J Clin 
Invest. 2011;121(7):2750-67. 

11. Lehmann BD, Jovanovic B, Chen X, Estrada MV, 
Johnson KN, Shyr Y, et al. Refinement of Triple-
Negative Breast Cancer Molecular Subtypes: 
Implications for Neoadjuvant Chemotherapy Selection. 
PLoS One. 2016;11(6):e0157368. 

12. Prat A, Cruz C, Hoadley KA, Diez O, Perou CM, 
Balmana J. Molecular features of the basal-like breast 
cancer subtype based on BRCA1 mutation status. 
Breast Cancer Res Treat. 2014;147(1):185-91. 

13. Prat A, Cheang MC, Galvan P, Nuciforo P, Pare L, 
Adamo B, et al. Prognostic Value of Intrinsic Subtypes 
in Hormone Receptor-Positive Metastatic Breast 
Cancer Treated With Letrozole With or Without 
Lapatinib. JAMA Oncol. 2016;2(10):1287-94. 

14. Echavarria I, Lopez-Tarruella S, Picornell A, Garcia-
Saenz JA, Jerez Y, Hoadley K, et al. Pathological 
Response in a Triple-Negative Breast Cancer Cohort 
Treated with Neoadjuvant Carboplatin and Docetaxel 
According to Lehmann's Refined Classification. Clin 
Cancer Res. 2018;24(8):1845-52. 

15. Traina TA, Miller K, Yardley DA, Eakle J, Schwartz-
berg LS, O'Shaughnessy J, et al. Enzalutamide for the 
Treatment of Androgen Receptor-Expressing Triple-
Negative Breast Cancer. J Clin Oncol. 
2018;36(9):884-90. 

16. Burstein MD, Tsimelzon A, Poage GM, Covington KR, 
Contreras A, Fuqua SA, et al. Comprehensive 
genomic analysis identifies novel subtypes and 
targets of triple-negative breast cancer. Clin Cancer 
Res. 2015;21(7):1688-98. 

17. Hubalek M, Czech T, Muller H. Biological Subtypes of 
Triple-Negative Breast Cancer. Breast Care (Basel). 
2017;12(1):8-14. 

18. Bhattarai S, Saini G, Gogineni K, Aneja R. Quadruple-
negative breast cancer: novel implications for a new 
disease. Breast Cancer Res. 2020;22(1):127. 

19. Derakhshan F, Reis-Filho JS. Pathogenesis of Triple-
Negative Breast Cancer. Annu Rev Pathol. 
2022;17:181-204. 

20. Domagala P, Huzarski T, Lubinski J, Gugala K, 
Domagala W. PARP-1 expression in breast cancer 
including BRCA1-associated, triple negative and 
basal-like tumors: possible implications for PARP-1 
inhibitor therapy. Breast Cancer Res Treat. 
2011;127(3):861-9. 

21. Tutt A, Ashworth A. The relationship between the roles 
of BRCA genes in DNA repair and cancer 
predisposition. Trends Mol Med. 2002;8(12):571-6. 

22. McCabe N, Turner NC, Lord CJ, Kluzek K, Bialkowska 
A, Swift S, et al. Deficiency in the repair of DNA 
damage by homologous recombination and sensitivity 
to poly(ADP-ribose) polymerase inhibition. Cancer 
Res. 2006;66(16):8109-15. 

23. Pont M, Marques M, Sorolla A. Latest Therapeutical 
Approaches for Triple-Negative Breast Cancer: From 
Preclinical to Clinical Research. Int J Mol Sci. 
2024;25(24). 

24. Santana T, de Oliveira Passamai L, de Miranda FS, 
Borin TF, Borges GF, Luiz WB, et al. The Role of 
miRNAs in the Prognosis of Triple-Negative Breast 
Cancer: A Systematic Review and Meta-Analysis. 
Diagnostics (Basel). 2022;13(1). 

25. Singh S, Saini H, Sharma A, Gupta S, Huddar VG, 
Tripathi R. Breast cancer: miRNAs monitoring 
chemoresistance and systemic therapy. Front Oncol. 
2023;13:1155254. 

26. Hill DP, Harper A, Malcolm J, McAndrews MS, Mockus 
SM, Patterson SE, et al. Cisplatin-resistant triple-
negative breast cancer subtypes: multiple mechanisms 
of resistance. BMC Cancer. 2019;19(1):1039. 

27. Felipe Lima J, Nofech-Mozes S, Bayani J, Bartlett JM. 
EMT in Breast Carcinoma-A Review. J Clin Med. 
2016;5(7). 

28. Medina MA, Oza G, Sharma A, Arriaga LG, 
Hernandez Hernandez JM, Rotello VM, et al. Triple-
Negative Breast Cancer: A Review of Conventional 
and Advanced Therapeutic Strategies. Int J Environ 
Res Public Health. 2020;17(6). 

29. Purwanto I, I D, T A, S M. Treatment options for 
Indonesian triple negative breast cancer patients: a 
literature review of current state and potentials for 
future improvement. JMedSci. 2020;52:81-101. 

30. Fusco N, Sajjadi E, Venetis K, Ivanova M, Andaloro S, 
Guerini-Rocco E, et al. Low-risk triple-negative breast 
cancers: Clinico-pathological and molecular features. 
Crit Rev Oncol Hematol. 2022;172:103643. 

31. Venetis K, Sajjadi E, Peccatori FA, Guerini-Rocco E, 
Fusco N. Immune plasticity in pregnancy-associated 
breast cancer tumorigenesis. Eur J Cancer Prev. 
2023;32(4):364-9. 

32. Tsang JY, Tse GM. Update on triple-negative breast 
cancers - highlighting subtyping update and treatment 
implication. Histopathology. 2023;82(1):17-35. 

33. Gennari A, Andre F, Barrios CH, Cortes J, de 
Azambuja E, DeMichele A, et al. ESMO Clinical 
Practice Guideline for the diagnosis, staging and 
treatment of patients with metastatic breast cancer. 
Ann Oncol. 2021;32(12):1475-95. 

34. Lehmann BD, Pietenpol JA. Identification and use of 
biomarkers in treatment strategies for triple-negative 
breast cancer subtypes. J Pathol. 2014;232(2):142-50. 

35. Lehmann BD, Pietenpol JA, Tan AR. Triple-negative 
breast cancer: molecular subtypes and new targets for 
therapy. Am Soc Clin Oncol Educ Book. 2015:e31-9. 

36. Prat A, Perou CM. Mammary development meets 
cancer genomics. Nat Med. 2009;15(8):842-4. 

37. Purwanto I, Heriyanto DS, Ghozali A, Widodo I, 
Dwiprahasto I, Aryandono T, et al. Overexpression of 
Programmed Death-Ligand 1 Receptor mRNA as an 
Independent Negative Prognostic Factor for Triple 
Negative Breast Cancer. World J Oncol. 
2020;11(5):216-22. 

38. Im SA, Gennari A, Park YH, Kim JH, Jiang ZF, Gupta 
S, et al. Pan-Asian adapted ESMO Clinical Practice 
Guidelines for the diagnosis, staging and treatment of 
patients with metastatic breast cancer. ESMO Open. 
2023;8(3):101541. 

39. Loibl S, Andre F, Bachelot T, Barrios CH, Bergh J, 
Burstein HJ, et al. Early breast cancer: ESMO Clinical 



Purwanto I | Complexity of breast cancer through multidisciplinary team 

47 

Practice Guideline for diagnosis, treatment and follow-
up. Ann Oncol. 2024;35(2):159-82. 

40. Kesson EM, Allardice GM, George WD, Burns HJ, 
Morrison DS. Effects of multidisciplinary team working 
on breast cancer survival: retrospective, comparative, 
interventional cohort study of 13 722 women. BMJ. 
2012;344:e2718. 

41. Bellanger M, Zeinomar N, Tehranifar P, Terry MB. Are 
Global Breast Cancer Incidence and Mortality 
Patterns Related to Country-Specific Economic 
Development and Prevention Strategies? J Glob 
Oncol. 2018;4:1-16. 

42. Kang JJ, Wong RJ, Sherman EJ, Rybkin A, McBride 
SM, Riaz N, et al. The 3 Bs of cancer care amid the 
COVID-19 pandemic crisis: "Be safe, be smart, be 
kind"-A multidisciplinary approach increasing the use 
of radiation and embracing telemedicine for head and 
neck cancer. Cancer. 2020;126(18):4092-104. 

43. Scott JM, Thomas SM, Herndon JE, 2nd, Douglas PS, 
Yu AF, Rusch V, et al. Effects and tolerability of 
exercise therapy modality on cardiorespiratory fitness 
in lung cancer: a randomized controlled trial. J 
Cachexia Sarcopenia Muscle. 2021;12(6):1456-65. 

44. Rogers MJ, Matheson L, Garrard B, Maher B, Cowdery S, 
Luo W, et al. Comparison of outcomes for cancer patients 
discussed and not discussed at a multidisciplinary meeting. 
Public Health. 2017;149:74-80. 

45. Tsai CH, Hsieh HF, Lai TW, Kung PT, Kuo WY, Tsai 
WC. Effect of multidisciplinary team care on the risk of 
recurrence in breast cancer patients: A national 
matched cohort study. Breast. 2020;53:68-76. 

46. Lu J, Jiang Y, Qian M, Lv L, Ying X. The Improved 
Effects of a Multidisciplinary Team on the Survival of 
Breast Cancer Patients: Experiences from China. Int 
J Environ Res Public Health. 2019;17(1). 

47. Cufer T, Kosty MP, Curriculum Development 
Subgroup EAGCWG. ESMO/ASCO Recommen-
dations for a Global Curriculum in Medical Oncology 
Edition 2023. JCO Glob Oncol. 2023;9:e2300277. 

48. Freeman RK, Ascioti AJ, Dake M, Mahidhara RS. The 
Effects of a Multidisciplinary Care Conference on the 
Quality and Cost of Care for Lung Cancer Patients. 
Ann Thorac Surg. 2015;100(5):1834-8; discussion 8. 

49. Tan I. Towards Globalization of Indonesian Multidisci-
plinary Head and Neck Surgery and Oncology. . UGM, 
Pidato Pengukuhan Jabatan Guru Besar pada Fakultas 
Kedokteran, Universitas Gadjah Mada. 2007. 

50. Taroeno-Hariadi KW, Herdini C, Briliant AS, 
Husodoputro HK, Dhamiyati W, Indrasari SR, et al. 
Multidisciplinary Team Meeting in the Core of 
Nasopharyngeal Cancer Management Improved 
Quality of Care and Survival of Patients. Health Serv 
Insights. 2023;16:11786329231204757. 

51. de Castro G, Jr., Souza FH, Lima J, Bernardi LP, 
Teixeira CHA, Prado GF, et al. Does Multidisciplinary 
Team Management Improve Clinical Outcomes in 
NSCLC? A Systematic Review With Meta-Analysis. 
JTO Clin Res Rep. 2023;4(12):100580. 

52. Rizky D, Yunarvika V, Putra YR, Pangarsa EA, 
Kartiyani I, Panunggal DG, et al. Impact of 
independent multidisciplinary work on the survival rate 
of stage 3 and 4 nasopharyngeal cancer in Indonesia: 
a retrospective cohort study. Ann Med Surg (Lond). 
2023;85(9):4248-55. 

53. Taberna M, Gil Moncayo F, Jane-Salas E, Antonio M, 
Arribas L, Vilajosana E, et al. The Multidisciplinary 
Team (MDT) Approach and Quality of Care. Front 
Oncol. 2020;10:85. 

54. Koco L, Weekenstroo HHA, Lambregts DMJ, Sedelaar 
JPM, Prokop M, Futterer JJ, et al. The Effects of 
Multidisciplinary Team Meetings on Clinical Practice for 
Colorectal, Lung, Prostate and Breast Cancer: A 
Systematic Review. Cancers (Basel). 2021;13(16). 

55. Pangarsa EA, Rizky D, Tandarto K, Setiawan B, 
Santosa D, Hadiyanto JN, et al. The effect of 
multidisciplinary team on survival rates of women with 
breast cancer: a systematic review and meta-analysis. 
Ann Med Surg (Lond). 2023;85(6):2940-8. 

 


