
 

REFERENCES 

Aysola, K., Desai, A., Welch, C., Xu, J., Qin, Y., Reddy, V., Matthews, R., Owens, C., 
Okoli, J., Beech, D.J., Piyathilake, C.J., Reddy, S.P., Rao, V.N., 2013. Triple 
Negative Breast Cancer - An Overview. Hered. Genet. Curr. Res. 2013, 001. 
https://doi.org/10.4172/2161-1041.S2-001 

 
International Agency for Research on Cancer. (2024). Breast cancer fact sheet. World 

Health Organization. Global Cancer Observatory. 
https://gco.iarc.who.int/media/globocan/factsheets/cancers/20-breast-fact-shee
t.pdf  

 
Chand, P., Garg, A., Singla, V., Rani, N., 2018. Evaluation of Immunohistochemical 

Profile of Breast Cancer for Prognostics and Therapeutic Use. Niger. J. Surg. 
Off. Publ. Niger. Surg. Res. Soc. 24, 100–106. 
https://doi.org/10.4103/njs.NJS_2_18 

 
Cortadellas, T., Argacha, P., Acosta, J., Rabasa, J., Peiró, R., Gomez, M., Rodellar, L., 

Gomez, S., Navarro-Golobart, A., Sanchez-Mendez, S., Martinez-Medina, M., 
Botey, M., Muñoz-Ramos, C., Xiberta, M., 2017. Estimation of tumor size in 
breast cancer comparing clinical examination, mammography, ultrasound and 
MRI—correlation with the pathological analysis of the surgical specimen. 
2017 6, 330–335. 

 
Edge, S.B., Compton, C.C., 2010. The American Joint Committee on Cancer: the 7th 

Edition of the AJCC Cancer Staging Manual and the Future of TNM. Ann. 
Surg. Oncol. 17, 1471–1474. https://doi.org/10.1245/s10434-010-0985-4 

 
Faraji, F., Eissenberg, J.C., 2013. Seed and soil: A conceptual framework of 

metastasis for clinicians. Mo. Med. 110, 302–308. 
 
Galli, F., Ruspi, L., Marzorati, A., Lavazza, M., Di Rocco, G., Boni, L., Dionigi, G., 

Rausei, S., 2017. N staging system: tumor-node-metastasis and future 
perspectives. Transl. Gastroenterol. Hepatol. 2, 4. 
https://doi.org/10.21037/tgh.2017.01.03 

 
Hunter, K.W., Crawford, N.P.S., Alsarraj, J., 2008. Mechanisms of metastasis. Breast 

Cancer Res. BCR 10 Suppl 1, S2. https://doi.org/10.1186/bcr1988 
 
Ibragimova, M.K., Tsyganov, M.M., Kravtsova, E.A., Tsydenova, I.A., Litviakov, 

N.V., 2023. Organ-Specificity of Breast Cancer Metastasis. Int. J. Mol. Sci. 
24, 15625. https://doi.org/10.3390/ijms242115625  

 
 

 
83 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

Lao, C., Elwood, M., Kuper-Hommel, M., Campbell, I., Lawrenson, R., 2021. Impact 
of menopausal status on risk of metastatic recurrence of breast cancer. 
Menopause N. Y. N 28, 1085–1092. 
https://doi.org/10.1097/GME.0000000000001817 

 
Makki, J., 2015. Diversity of Breast Carcinoma: Histological Subtypes and Clinical 

Relevance. Clin. Med. Insights Pathol. 8, CPath.S31563. 
https://doi.org/10.4137/CPath.S31563 

 
Min, S.K., Lee, S.K., Woo, J., Jung, S.M., Ryu, J.M., Yu, J., Lee, J.E., Kim, S.W., 

Chae, B.J., Nam, S.J., 2021. Relation Between Tumor Size and Lymph Node 
Metastasis According to Subtypes of Breast Cancer. J. Breast Cancer 24, 
75–84. https://doi.org/10.4048/jbc.2021.24.e4 

 
Miziak, P., Baran, M., Błaszczak, E., Przybyszewska-Podstawka, A., Kałafut, J., 

Smok-Kalwat, J., Dmoszyńska-Graniczka, M., Kiełbus, M., Stepulak, A., 
2023. Estrogen Receptor Signaling in Breast Cancer. Cancers 15, 4689. 
https://doi.org/10.3390/cancers15194689 

 
Müller, A., Homey, B., Soto, H., Ge, N., Catron, D., Buchanan, M.E., McClanahan, 

T., Murphy, E., Yuan, W., Wagner, S.N., Barrera, J.L., Mohar, A., Verástegui, 
E., Zlotnik, A., 2001. Involvement of chemokine receptors in breast cancer 
metastasis. Nature 410, 50–56. https://doi.org/10.1038/35065016 

 
Nishimura, R., Osako, T., Okumura, Y., Nakano, M., Ohtsuka, H., Fujisue, M., 

Arima, N., 2022. An evaluation of lymphovascular invasion in relation to 
biology and prognosis according to subtypes in invasive breast cancer. Oncol. 
Lett. 24, 245. https://doi.org/10.3892/ol.2022.13366 

 
Park, M., Kim, D., Ko, S., Kim, A., Mo, K., Yoon, H., 2022. Breast Cancer 

Metastasis: Mechanisms and Therapeutic Implications. Int. J. Mol. Sci. 23, 
6806. https://doi.org/10.3390/ijms23126806 

 
Pesapane, F., Downey, K., Rotili, A., Cassano, E., Koh, D.-M., 2020. Imaging 

diagnosis of metastatic breast cancer. Insights Imaging 11, 79. 
https://doi.org/10.1186/s13244-020-00885-4 

 
Pinder, S.E., Ellis, I.O., Galea, M., O’Rouke, S., Blamey, R.W., Elston, C.W., 1994. 

Pathological prognostic factors in breast cancer. III. Vascular invasion: 
relationship with recurrence and survival in a large study with long-term 
follow-up. Histopathology 24, 41–47. 
https://doi.org/10.1111/j.1365-2559.1994.tb01269.x  

 
 

 
84 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

Schwaber, J.R., 1975. Diagnostic Approaches in Metastatic Lung Disease. Med. Clin. 
North Am. 59, 277–283. https://doi.org/10.1016/S0025-7125(16)32029-6 

 
Shang, J., Zhao, M., Deng, H., Liu, C., Cai, L., Liu, Y., 2022. A clinical diagnostic 

test on the detection of sentinel lymph node metastasis in breast neoplasms 
using a 1-step RT-PCR. 2022 11, 1628–1638. 

 
Sprague, B.L., Trentham-Dietz, A., Gangnon, R.E., Ramchandani, R., Hampton, J.M., 

Robert, S.A., Remington, P.L., Newcomb, P.A., 2011. Socioeconomic status 
and survival after an invasive breast cancer diagnosis. Cancer 117, 
1542–1551. https://doi.org/10.1002/cncr.25589 

 
van Dooijeweert, C., van Diest, P.J., Ellis, I.O., 2022. Grading of invasive breast 

carcinoma: the way forward. Virchows Arch. Int. J. Pathol. 480, 33–43. 
https://doi.org/10.1007/s00428-021-03141-2 

 
Wu, M., Liang, Y., Zhang, X., 2022. Changes in Pulmonary Microenvironment Aids 

Lung Metastasis of Breast Cancer. Front. Oncol. Volume 12-2022. 
 
Yersal, O., Barutca, S., 2014. Biological subtypes of breast cancer: Prognostic and 

therapeutic implications. World J. Clin. Oncol. 5, 412–424. 
https://doi.org/10.5306/wjco.v5.i3.412 

 
Zhang, Y., Wang, Huali, Zhao, H., He, X., Wang, Y., Wang, Hongjiang, 2024. 

Prognostic significance and value of further classification of lymphovascular 
invasion in invasive breast cancer: a retrospective observational study. Breast 
Cancer Res. Treat. 206, 397–410. https://doi.org/10.1007/s10549-024-07318-6 

 
Zheng, M., Huang, Y., Peng, J., Xia, Y., Cui, Y., Han, X., Wang, S., Xie, H., 2022. 

Optimal Selection of Imaging Examination for Lymph Node Detection of 
Breast Cancer With Different Molecular Subtypes. Front. Oncol. Volume 
12-2022. 

 
Jamil, A., Kasi, A., 2023. Lung metastasis. [Updated 2023 Jan 9]. In: StatPearls 

[Internet]. StatPearls Publishing, Treasure Island (FL), 2025 Jan–. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK553111/ 

 
Orrantia-Borunda, E., Anchondo-Nuñez, P., Acuña-Aguilar, L.E., et al., 2022. 

Subtypes of Breast Cancer. In: Mayrovitz, H.N. (Ed.), Breast Cancer 
[Internet]. Exon Publications, Brisbane (AU), Chapter 3. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK583808/ 
doi:10.36255/exon-publications-breast-cancer-subtypes  

 
 

 
85 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

National Cancer Institute, n.d. Stages of cancer [Internet]. Bethesda (MD): National 
Cancer Institute. Available from: 
https://www.cancer.gov/about-cancer/diagnosis-staging/staging [Accessed 18 
July 2025]. 

 
Rosen RD, Sapra A. TNM Classification. [Updated 2023 Feb 13]. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK553187/ 

 
American Joint Committee on Cancer. (2016). AJCC cancer staging manual (8th ed.). 

Springer International Publishing. https://doi.org/10.1007/978-3-319-40618-3 
 
Krishnamurti U, Silverman JF. HER2 in breast cancer: a review and update. Adv 

Anat Pathol. 2014;21(2):100–107. 
https://doi​.org/10.1097/PAP​.0000000000000015 . [PubMed] 

 
American Cancer Society, 2025. Triple-negative breast cancer [Internet]. Available at: 

https://www.cancer.org/cancer/types/breast-cancer/about/types-of-breast-cance
r/triple-negative.html [Accessed 22 July 2025]. 

 
Menon G, Alkabban FM, Ferguson T. Breast Cancer. [Updated 2024 Feb 25]. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK482286/ 

 
Breast Cancer Research Foundation, 2025. HER2 status in breast cancer [Internet]. 

Available at: 
https://www.bcrf.org/about-breast-cancer/her2-status-breast-cancer/ [Accessed 
15 December 2025] 

 
Komite Nasional Penanggulangan Kanker, 2015. Kanker Payudara. Panduan Nasional 

Penanganan Kanker Versi 1.0 2015 
 
Allison KH, Hammond MEH, Dowsett M, et al., 2020. Estrogen and Progesterone 

Receptor Testing in Breast Cancer: American Society of Clinical 
Oncology/College of American Pathologists Guideline Update. Archives of 
Pathology & Laboratory Medicine. 2020;144(5):545–563. 
doi:10.5858/arpa.2019-0904-SA 

 
 

 
 

 
86 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

Endoh et al., 2020. Pulmonary metastasectomy for pulmonary metastasis of breast 
cancer has a limited prognostic impact: a multi-institutional retrospective 
analysis. Journal of Thoracic Disease, 12(11), 6889–6898. 
https://jtd.amegroups.org/article/view/46094 

 
Anwar, S. L., Raharjo, C. A., Herviastuti, R., Dwianingsih, E. K., Setyoheriyanto, D., 

Avanti, W. S., Choridah, L., Harahap, W. A., Darwito, Aryandono, T., & 
Wulaningsih, W. (2019). Pathological profiles and clinical management 
challenges of breast cancer emerging in young women in Indonesia: a 
hospital-based study. BMC women's health, 19(1), 28. 
https://doi.org/10.1186/s12905-019-0724-3 

 
Larasati et al., 2021. Profile of Breast Cancer Patients with Radiotherapy in Hasan 

Sadikin Hospital Bandung. Indonesian Journal of Cancer Vol 16(3), 142–148. 
http://dx.doi.org/10.33371/ijoc.v16i3.873   

 
Anwar SL, Avanti WS, Nugroho AC, et al. Risk factors of distant metastasis after 

surgery among different breast cancer subtypes: a hospital-based study in 
Indonesia. World J Surg Oncol. 2020;18(1):117. Published 2020 May 30. 
doi:10.1186/s12957-020-01893-w 

 
Mengya Feng, Yihua Kang, Sijia Li, Dechun Yang, Shengnan Ren, Shicong Tang, 

Dan Mo, Hai Lei, 2025. Prognostic factors analysis and nomogram 
construction of breast cancer patients lung metastases and bone metastases, 
Surgery Open Science, Volume 26, 2025, Pages 28-38, ISSN 2589-8450, 
https://doi.org/10.1016/j.sopen.2025.04.006. 

 
Ali B., Mubarik F., Zahid N., Sattar A.K. (2020). Clinicopathologic Features 

Predictive of Distant Metastasis in Patients Diagnosed With Invasive Breast 
Cancer. JCO Global Oncology, 6, 1346-1351, 
https://ascopubs.org/doi/abs/10.1200/GO.20.00257 

 
Park, S., Han, W., Kim, J., Kim, M. K., Lee, E., Yoo, T. K., Lee, H. B., Kang, Y. J., 

Kim, Y. G., Moon, H. G., & Noh, D. Y. (2015). Risk Factors Associated with 
Distant Metastasis and Survival Outcomes in Breast Cancer Patients with 
Locoregional Recurrence. Journal of breast cancer, 18(2), 160–166. 
https://doi.org/10.4048/jbc.2015.18.2.160 

 
 

 
 

 
87 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

Ihemelandu CU, Leffall LD Jr, Dewitty RL, et al. Molecular breast cancer subtypes in 
premenopausal and postmenopausal African-American women: age-specific 
prevalence and survival. J Surg Res. 2007;143(1):109-118. 
doi:10.1016/j.jss.2007.03.085 

 
Arpino, G., Bardou, V. J., Clark, G. M., & Elledge, R. M. (2004). Infiltrating lobular 

carcinoma of the breast: tumor characteristics and clinical outcome. Breast 
cancer research : BCR, 6(3), R149–R156. https://doi.org/10.1186/bcr767 

 
Luo, Y., Li, Q., Fang, J., Pan, C., Zhang, L., Xu, X., Qian, S., Zhao, X., & Hou, L. 

(2024). ER+/PR- phenotype exhibits more aggressive biological features and 
worse outcome compared with ER+/PR+ phenotype in HER2-negative 
inflammatory breast cancer. Scientific reports, 14(1), 197. 
https://doi.org/10.1038/s41598-023-50755-4 

 
Chen W, Hoffmann AD, Liu H, Liu X. Organotropism: new insights into molecular 

mechanisms of breast cancer metastasis. npj Precis Onc. 2018 Feb 16;2(1):4. 
Available from: https://doi.org/10.1038/s41698-018-0047-0 DOI: 
10.1038/s41698-018-0047-0 

 
Jin, L., Han, B., Siegel, E., Cui, Y., Giuliano, A., & Cui, X. (2018). Breast cancer 

lung metastasis: Molecular biology and therapeutic implications. Cancer 
biology & therapy, 19(10), 858–868. 
https://doi.org/10.1080/15384047.2018.1456599 

 
Wu, Q., Li, J., Zhu, S., Wu, J., Chen, C., Liu, Q., Wei, W., Zhang, Y., & Sun, S. 

(2017). Breast cancer subtypes predict the preferential site of distant 
metastases: a SEER based study. Oncotarget, 8(17), 27990–27996. 
https://doi.org/10.18632/oncotarget.15856 

 
Kimberly H. Allison et al. Estrogen and Progesterone Receptor Testing in Breast 

Cancer: ASCO/CAP Guideline Update. J Clin Oncol 38, 1346-1366(2020). 
DOI:10.1200/JCO.19.02309 

 
Ahn, S., Woo, J. W., Lee, K., & Park, S. Y. (2020). HER2 status in breast cancer: 

changes in guidelines and complicating factors for interpretation. Journal of 
pathology and translational medicine, 54(1), 34–44. 
https://doi.org/10.4132/jptm.2019.11.03 

 

 
 

 
88 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 

Ogawa, A., Murata, T., Yoshida, M., Ohgi, N., Hashiguchi, H., Nakashoji, A., Maeda, 
H., Watase, C., Iwamoto, E., & Takayama, S. (2025). Evaluation of 
progesterone receptors with different cutoff values according to menopausal 
status in hormone-positive early breast cancer. Scientific reports, 15(1), 
40023. https://doi.org/10.1038/s41598-025-23743-z 

 
Cancello et al. (2012). Progesterone receptor loss identifies Luminal B breast cancer 

subgroups at higher risk of relapse. Annals of Oncology, 24, 661-668, DOI: 
10.1093/annonc/mds430 

 
Zattarin, E., Leporati, R., Ligorio, F., Lobefaro, R., Vingiani, A., Pruneri, G., & 

Vernieri, C. (2020). Hormone Receptor Loss in Breast Cancer: Molecular 
Mechanisms, Clinical Settings, and Therapeutic Implications. Cells, 9(12), 
2644. https://doi.org/10.3390/cells9122644 

 
Hou, Y., Li, J., Zhang, Q., & Fan, Y. (2025). Association of progesterone receptor 

status with breast cancer prognosis: a meta-analysis. World journal of surgical 
oncology, 23(1), 356. https://doi.org/10.1186/s12957-025-04001-y 

 

 
 

 
89 

Identification of Clinicopathological Characteristics at Diagnosis Associated with Lung Metastasis
in Breast Cancer
Yardan Raynardo Affandi Prajoko, dr. Sumadi Lukman Anwar, M.Sc., Ph.D., Sp.B(K)Onk. ;  dr. Ery Kus Dwianingsih, Ph.D., Sp.PA(K). ; dr. RA. Dyah Laksmi Dewi
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


