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INTRODUCTION 

Breast cancer is in the 5th place that caused death in the 

world (627.000 deaths) after lung cancer (1,76 million 

deaths), colorectal cancer (862.000 deaths), gastric cancer 

(783.000 deaths), liver cancer (782.000 deaths).1,2 

Development of breast cancer depends on the cancer’s 

microenvironment, and the microenvironment of cancer 

very supported the development and transmission of 

breast cancer.3 The microenvironment in breast cancer 

induced patient’s inflammation responses, It has 

important role in carcinogenic process and the 

progressivity of cancer, which cancer progressivity and 

prognosis is influenced by body’s inflammation 

responses in tumor microenvironment.4 Breast cancer 

metastasis can happen in all organs, the most common is 
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the transmission to the bone and viscera and the other 

place with the small amount of tissue (example: brain, 

lungs).5   

The cancer that had been metastasized to the other place 

define the outcome of the patient whereas the patient with 

cancer that had been metastasized have a poor prognosis.6 

Because it is said that if it had been metastasized far 

away, cancer cannot be able to heal and the average 

survival age of the patient is about 2-3 years.7 The 

systemic inflammatory response components will 

increase such as a lymphocyte, neutrophil, and platelet, it 

is known to have an important role in carcinogenesis and 

tumor progressivity.8-11 Nowadays, platelet is known to 

have an important role in the tumor transmission which 

the platelet in the circulation will increase the survival 

ability of the tumor by enfolding the tumor and make it 

be unknown by the immune system.12,13 Platelet 

lymphocyte ratio (PLR) is the ratio of the platelet and 

lymphocyte has known as one of the inflammatory 

response and had been studied much and closely related 

with the prognostic of the breast cancer.9-14 The higher 

PLR related to poor prognostic and the outcome of cancer 

will getting worse.15,16  

Different with the platelet, lymphocyte infiltration is 

known to made a better prognosis in various cancer 

patients, in this case, tumor infiltrating lymphocyte (TIL) 

in breast cancer is one of the body’s response to cancer 

whereas the TIL will increase when cancer happen which 

is the mark of the body that against the cancer cell.17,18 If 

the lymphocyte infiltration (CD8+cell) is increasing, the 

breast cancer patient tends to have a better prognosis. In 

some of the study, the increasing of PLR and the 

decreasing of TIL is used as the prognostic indicator of 

breast cancer patient.9,19 In this study, authors want to see 

about the relationship between the increasing of PLR and 

the decreasing of TIL in breast cancer metastasis, with 

the assumption if there is a metastasis, breast cancer 

patients will have poor prognosis.20  

METHODS 

This study is an analytic, retrospective, cross-sectional 

study to know about the relationship of platelet 

lymphocyte ratio (PLR) and tumor infiltrating 

lymphocyte (TIL), to the metastasis risk in the breast 

cancer patient. This study is done in Sanglah hospital 

Denpasar in January 2019. This study is in the general 

surgery area, especially surgical oncology division, 

faculty of medicine Udayana University in Sanglah 

general hospital.  

The samples are taken by nested sampling, which is by 

choosing all the breast cancer patients in the period of 1st 

January 2017 until 31st December 2018 which had 

complete medical record data. The sample that has been 

taken must fulfill the inclusion and exclusion criteria in 

the group of metastasis patients and nonmetastatic 

patients. The data is taken from the breast cancer medical 

record which fulfills the inclusion and exclusion criteria 

in Sanglah general hospital Denpasar. The number of the 

sample that had been found is 211 patients. The register 

of PLR is taken from the examination before the biopsy, 

and TIL is taken from the histopathology. The filling of 

the data in the questionnaire was done by searching the 

medical record data of the patient.  

The data that had been collected is processed by 

computer using SPSS v.17. The analysis include 

descriptive analysis, defining the PLR cutoff point 

number with ROC curve, bivariate analysis to know 

about the relationship of PLR number to the metastasis 

and TIL number to the metastasis, and multivariate 

analysis using the logistic regression to control the 

confounding variable to the relationship between PLR 

and TIL to the metastasis. 

RESULTS 

The sample of the study had been data analysis tested by 

the age variable, age characteristic in the normal 

distribution study sample that is p>0.05 in the 

Kolmogorov-Smirnov test, so mean is used as the 

concentration measure and standard deviation (SD) as the 

spreading measure. In (Table 1) authors showed the 

characteristic in present study, average numbers of each 

data is found: age 48.6±9.8 years old, the most breast 

cancer incident is in level of education of senior high 

school about 68 patients (32.2%), most occupation which 

has breast cancer is housewife about 91 patients (43.1%), 

most patients are from Bali regency about 184 patients 

(87.2%), most patients are in premenopausal state about 

113 patient (53.6%), most cases are in stage III about 91 

patients (44%), most subtype is B luminal about 89 

patients (42.2%), patients with mild TIL is the most 

number about 37 patients (72.6%), numbers of breast 

cancer with negative LVI is the most cases about 137 

patients (64.9%) (Table 1). 

In the sample with metastasis is about 29 patients 

(13.7%) and nonmetastatic is 182 patients (86.3%), with 

the metastasis spreading as the table below. And for the 

most incident is in the high grade about 198 patients 

(93.8%). 

Before doing the bivariate analysis, the PLR variable is 

grouped first. The basic of the PLR group is one point 

that is called cut off point which is defined by using the 

ROC curve. The best cut off point is taken ≥156 (Figure 

1).  

In the sample group with PLR ≥156 10µ/µL, metastasis is 

found about 22.9% and nonmetastasis is about 77.1%, 

meanwhile, in sample group with the PLR <156 10µ/µL, 

nonmetastasis is found about 92.2% and metastasis is 

about 7.8%. Patient with PLR ≥156 10µ/µL has 3.5 times 

chances to be metastasis compared to the patient with 

PLR <156 10µ/µL and present study showed only PLR 

was significant relationship with metastasis (p<0.002). If 
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authors review it from the sample data validity in the 

population, where they believe interval is 1.573-7. 985 

shown that this situation has happened in the population 

(Table 2). Sample group in low TIL have 0.72 times 

chance to metastasis compared to the high TIL patient 

group and that result is not significant statistically 

(p>0,05). Low TIL group include the negative TIL and 

mild positive TIL while the high TIL group covers the 

moderate positive TIL and high positive TIL. In low TIL 

group, only 12.5 % were had metastasis. Confounding 

factor (age, subtype, grade, LVI) also has been analized 

by bivariate analysis our data shown confounding factor 

are not significant statistically (Table 2).  

After doing the bivariate analysis in the independent and 

dependent variable, it will continue to do the multivariate 

analysis to compare the relationship of independent 

variable and confounding variable to the dependent 

variable. It is done to control the confounding variable by 

analysis so the result of the conclusion is absolute 

without the impact of the confounding variable, in the 

multivariate analysis, the writer only includes the variable 

with p < 0.25 which is PRL and LVI variable, it is done 

so the analysis result will be more directed. (Table 2). 

 

 

Table 1: The subject characteristic in the study. 

Variable n =211 

Aged average±SD 48.64+(9,8) 

Education 

Primary school 64 (30.3%) 

Junior high school 19 (9%) 

Senior high school 68 (32.2%) 

Bachelor’s degree 57(27.1%) 

Master’s degree 3 (1.4%) 

Occupation 

Midwife 1 (0.5%) 

Teacher 7 (3.3%) 

Housewife 91 (43.1%) 

Merchant 18 (8.5%) 

Civil servant retired 2 (0.9%) 

Farmer 18 (8.5%) 

Civil servant 15 (7.1%) 

Private employee 23 (10.9%) 

Waitress 1 (0.5%) 

Doctor  3 (1.4%) 

Laborer 1 (0.5%) 

Lecturer 1 (0.5%) 

Entrepreneur 30 (14.2%) 

Origin 
Bali 184 (87.2%) 

Outside Bali 27 (12.8%)  

Menstruation state 
Premenopausal 113 (53.6%) 

Post menopause 98 (46.4%) 

Stadium 

I 4 (1.9%) 

II 86 (40.8%) 

III 91 (44%) 

IV 28 (13.3%)  

Subtype 

Luminal A 55 (26.1%) 

Luminal B 89 (42.2%) 

HER2 type 36 (17.1%) 

 TNBC 31 (14.7%)  

TIL 
 High 67 (31.8%) 

 Low 144(68.2%) 

LVI 
 Negative 137(64.9%) 

 Positive 74 (35.1%) 

Metastasis status 
Metastasis  29 (13.7%)  
Non-metastasis 182(86.3%) 

Grading 
High grade  198(93.8%) 

Low grade  13 (6.2%) 
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Table 2: Relationship between PLR, TIL, age, subtype, grading, and LVI to the metastasis. 

Variable 
Metastasis Odds ratio 

(OR) 
95% CI p 

Yes No 

PLR 
≥156 19 (22.9%) 64 (77.1%) 

3.5 1.537-7.985 0.002* 
<156 10 (7.8%) 118 (92.2%) 

TIL 
Low  18 (12.5%)  126 (87.5%)  0.727 0.322-1.641 0.442 
High 11 (16.4%) 56 (83.6%) 

Age 
≥45 yo  19  (14.2%)  115 (85.8%)  1.107 0.486-2,520 0.809 
<45 yo 10 (13%) 67 (87%) 

Subtype 

TNBC  6 (19.4%)  25 (80.6%)  0.967  0.351- 2.665  

0.815 
HER2 5 (13.9%) 31 (86.1%) 1.106 0.322-3.789 

B luminal  11 (12.4%) 78 (86.6%) 
1.646 0.499-5.425 

A Luminal 7 (12.7%) 48 (87.3%) 

Grade 
High  27 (13.6%)  171 (86.4%)  0.868 0.182-4.134 0.859 
Low 2 (15.4%) 11 (84.6%) 

LVI 
Positive  13 (17.6%)  61 (82.4%)  1.612 0.729-3.565 0.236* 
Negative 16  (11.7%) 121 (88.3%) 

* p <0.25 is considered significant to do the multivariate analysis. 

 

 

Figure 1: PLR cut off point based on ROC curve. 

After doing data analysis with the independent and 

dependent variable and confounding variable, it is found 

that factor that correlates to the metastasis only PLR with 

the adjusted odds ratio 3.468 and significant statistically 

after considering the other variable such as age, subtype, 

histopathology grading, and LVI.  

Table 3: Multivariate analysis result, Vorrelation 

PLR, TIL, with metastasis after controlling the age, 

subtype, histopathology grading and LVI variable.  

Variable 
Adjusted odds 

ratio 
95%CI P 

PLR 3.468 1.518-7.924 0.003 

LVI 1.566 0.694-3.534 0.280 

Independent variable (TIL) and confounding variable 

(age, subtype, grading, and LVI) are not related to the 

metastasis (Table 3).  

DISCUSSION 

The relationship between confounding variable with 

metastasis  

In this study result, age group more than 45 years old, 

metastasis is found about 14.2 %, meanwhile in age 45 

years old or less group metastasis only about 13%. Most 

of the sample is in the age group of 45 years old or less. It 

may because of a very small difference between both age 

group to the metastasis. In a cohort which correlates 

between age when it diagnosed to the metastasis, the 

conclusion is that older the age so it is lower the 

metastasis risk, but if there is a metastasis so the 

mortality risk will be higher. The increasing of the age 

can be a protection factor to metastasis development. It 

can be related to the composition and remodeling of the 

extracellular matrix. Both factors are very important in 

tumorigenesis and metastasis progression. Aging process 

(increasing of age) can disturb the extracellular matrix by 

decreasing the matrix so the metastasis progression can 

be decreasing.5 

Based on subtype breast cancer group, most metastases 

happen in the TNBC group (19.4%) compared to the 

other group, but it is meaningless statistically. It is fit the 

study before that there is no relationship between subtype 

to the metastasis nodule.21  

In grading group, each grades the percentage mostly 

pointing to no metastasis about 86.4% so in this case 

there is no relationship between grade and metastasis. 
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Other study said that every cancer grading can cause 

metastasis, but especially is said that grading is correlated 

to the cancer recurrence speed, and spreading 

location.22,23  

The percentage of metastasis in LVI positive group is 

about 17.6% and in the LVI negative group about 11.7%. 

So, in this case, LVI is not correlated to the metastasis. In 

a study explain the relationship between LVI and tumor 

development. Gene expression disturbance in the 

cytokine receptor pathway can cause the angiogenesis 

which in pathology is shown by LVI. Besides that, it also 

found that extracellular matrix components such as 

collagen are correlated to the LVI. Collagen is a matrix 

extracellular protein which has an important role in cell 

adhesion. In that study, the relationship between 

extracellular matrix receptors pathway and collagen 

alpha-1 (IV) chain (COL4A1 (and collagen alpha-1 (XI) 

chain (COL11A1). Some of the other extracellular matrix 

such as MMP-2 which involved in tumor progressivity 

and lymphoid nodule metastasis from gastric cancer and 

MMP-9 which involved in neovascularization and 

angiogenesis process. In conclusion, the imbalance 

between extracellular matrix and the tumor 

microenvironment can induce the LVI.19 

Relationship between PLR with metastasis  

Data from the study before showed that the increasing of 

PLR correlate to the prognostic indicator, so it makes the 

researcher want to study is there any relationship between 

the increase of PLR to the metastasis.9,14  

Metastasis is a variable which is affected by PLR. In this 

study, metastasis is found in 22,9% patients with PLR 

level ≥ 156 and this result is significant statistically. If 

authors review it from the validity in the population, 

where they believe interval is 1.537-7.985, showed that 

this situation is really happening in the population. It is fit 

our hypothesis that the increasing of PLR is correlated to 

the metastasis.  

All this time authors know that the role of the platelet is 

to keep the integrity of the blood barrier and hemostasis, 

in fact, platelet also present at the cell surface molecule 

and secrete some of the protein, nucleotide, and lipid 

bioactive which also increased the inflammation and 

cancer cell development. The secondary development of 

far metastasis of the primary tumor involving complex 

mechanism starts from the cell adhesion changes, 

survival ability, invasion and access to the blood or 

lymphatic vessels which cause the tumor cell spread 

systemically.24 

NKC and cytotoxic cell have an important role in solving 

the CLC threat in the circulation, but the ability will be 

inhibited by the platelet clot surrounding the CTC. In this 

situation, it’s already explained that platelet or CTC will 

secrete tissue factor (TP), thrombin and ADP that will 

induce the formation and activated “platelet-cancer cells 

aggregate” that will protect the CTC from rips and the 

body immune attack. As the function as CTC protector, 

platelet function also as a paracrine which will press the 

activation of NK-mediated cytolytic. In particular, 

transforming growth factor-β (TGF-β) which is secreted 

by active platelet will neutralize the character of NK 

mobilization, the toxicity, and interferon-γ secretion. 

Lymphocyte has a different character with platelet 

whereas lymphocyte will increasing cancer patient’s 

immune surveillance, and a hypothesis said it will press 

the tumor maturation.25 The increasing of CD8+ 

cytotoxic intra tumoral in breast cancer will suppress the 

recurrence number and the higher survival outcome.26 A 

study which involved 1435 breast cancer patient in 

Malaysia measure PLR in the patient which never get any 

treatment (cut off 185) and get a significant relationship 

between PLR and bad prognosis in the patient.9 But in 

this study, PLR result is different from the study before, 

in the study before with age average 49 get a higher PLR 

cut off which is 215.9 It hasn’t fully understood yet but 

based on the study before showed that Chinese have 

higher PLR than people in India, so ethnicity factor may 

be influenced the PLR number.14 

Relationship between TIL with metastasis  

TIL is one of the independent variables which is 

considered to have a relationship with metastasis, in the 

hypothesis before it is explained that the increasing of 

TIL is correlated to the low of metastasis. But after 

through the analysis process, the result is that the 

relationship is not significant. In the low TIL group, only 

12.5% metastasis is found. The possibility of the local 

condition in primary tumor not always present the 

systemic condition. The spread of the tumor or the 

metastasis process needs systemic factors which can 

facilitate it such as neutrophil, meanwhile, TIL is a 

presentation of the local condition of a tumor. In a meta-

analysis study, it is not proven that TIL is a prognosis 

factor in the breast cancer patient. But TIL can give 

advantages to the TNBC survival patient.27  

The other study said that the condition of each type of 

cancer is affected by the immunogenic and 

nonimmunogenic character. Even breast cancer is 

grouped in the nonimmunogenic group, but breast cancer 

has multiple differential gene expression characteristics. 

As a proof of some type (TNBC) showed a high 

expression to the gene effectivity in the pathway which is 

involved the present of TIL and tumor microenvironment 

and the genetic instability which cause the high mutation 

level.28  

This study found a non-significant result in TIL group 

with the relationship to metastasis, probably because of 

the reason that TIL is more express to the special group 

(TNBC) meanwhile looking to the spreading of the 

sample which the TNBC group only 14.7% from the total 

sample.29  
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TIL examination in biopsy histopathology result probably 

cannot present that TIL that is counted is the intratumor 

TIL or just stroma or the combination of both in detail. 

Intratumor TIL is placed in a collection or localized and 

direct contact with the tumor cell, meanwhile, stroma TIL 

is spreading in stroma and not direct contact with the 

tumor cell. Lymphocyte which direct contact with the 

tumor cell (intra tumoral TIL) is considered as the most 

representative. But the H and E-stained intratumor TIL 

examination is difficult to evaluate, so in the study, it is 

found that stroma TIL is more than intratumor TIL. This 

is one of the things that can be the lack of this study, but 

this lack of study can be solved by including the 

IHK/IHC data to support the results. But, in another 

study, CD3-immunohistochemistry or CD8-

immunohistochemistry is used to examine the TIL and 

intra tumoral TIL to make it easier to identify as stroma 

TIL.18,30 

The relationship between PLR, TIL, with metastasis 

after the age, subtype, histopathology grading and LVI 

variable analysis  

Based on the multivariate regression analysis PLR is 

found to be the only variable that has a relationship to 

metastasis that is significant statistically. Even though, 

further multicenter study is needed with the 

homogenization of the sample and examine each variable 

to prove that another variable is not correlated to 

metastasis, which the data of each TIL group, age, 

grading, and LVI is uneven. This thing maybe can affect 

the validation of the data.19,31,32 

CONCLUSION 

Based on the study results above, authors can conclude 

something, such as there is a relationship between high 

PLR with higher metastasis in the breast cancer patient 

and there is no relationship between low TIL with breast 

cancer metastasis. Confounding factor in this study, after 

the analysis, is that there is no relationship with breast 

cancer metastasis. 

ACKNOWLEDGEMENTS 

Authors would like to thank Dr. Nyoman Golden, 

Sp.BS(K), Dr. Wayan Gede Artawan Eka Putra, M.Epid. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee (Committee of medical 

Faculty of Udayana University and Sanglah General 

Hospital (2629/UN14.2.2VII.14/LP/2018 on 21st 

December 2018) 

REFERENCES 

1. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser 

S, Mathers C, Rebelo M, et al. Globocan 2012 v1.0, 

Cancer incidence and mortality worldwide: IARC 

cancer base no. 11. Lyon, France. Int Ag Res Canc. 

2013. 

2. Union for international cancer center. New global 

cancer data: Globocan; 2018. Available at: 

https://www.uicc.org/new-global-cancer-data-

globocan-2018. Accessed on: 10th December 2018. 

3. Soysal SD, Tzankov A, Muenst SE. Role of the 

tumor microenvironment in breast cancer. Pathobio. 

2015;82:142-52.  

4. Hanahan D, Coussens LM. Accessories to the 

crime: functions of cells recruited to the tumor 

microenvironment. Canc Cell. 2012;21(3):309-22. 

5. Purushotham A, Shamil E, Cariati M, Agbaje O, 

Muhidin A, Gillett C, Holmberg L. Age at diagnosis 

and distant metastasis in breast cancer - A surprising 

inverse relationship. Europ J Canc. 

2014;50(10):1697-705.  

6. American cancer society. Breast cancer facts and 

figures 2013-2014. Atlanta: American cancer 

Society. 2013. Available at 

https://www.cancer.org/content/dam/cancer-

org/research/cancer-facts-and-statistics/breast-

cancer-facts-and-figures/breast-cancer-facts-and-

figures-2013-2014.pdf. Accessed on: 30th 

November 2018. 

7. Cardoso F, Costa A, Norton L, Cameron D, Cufer T, 

Fallowfield L, et al. 1st International consensus 

guidelines for advanced breast cancer (ABC 1). 

Breast. 2012;21(3):242-52.  

8. DeNardo DG, Brennan DJ, Rexhepaj E, Ruffell B, 

Shiao SL, Madden SF, et al. Leukocyte complexity 

predicts breast cancer survival and functionally 

regulates response to chemotherapy. Cancer Discov. 

2011. Available at: 

http://cancerdiscovery.aacrjournals.org/content/early

/2011/03/17/2159-8274.CD-10-0028. 

9. Koh CH, Bhoo-Pathy N, Ng KL, Jabir RS, Tan GH, 

See MH, et al. Utility of pre-treatment neutrophil-

lymphocyte ratio and platelet-lymphocyte ratio as 

prognostic factors in breast cancer. Br J Cancer. 

2015;113(1):150-8. 

10. Bahgat T. Breast cancer prognostication with 

neutrophil-lymphocyte ratio and platelet-

lymphocyte ratio. Al-Azhar Assiut Med J. 

2017;15;179. 

11. Krenn-Pilko S, Langsenlehner U, Thurner EM, 

Stojakovic T, Pichler M, Gerger A, et al. The 

elevated preoperative platelet-to-lymphocyte ratio 

predicts poor prognosis in breast cancer patients. Br 

J Cancer. 2014;110:2524. 

12. Gay LJ, Felding-Habermann B. Contribution of 

platelets to tumour metastasis. Nat Rev Cancer. 

2011;11:123. 

13. Leblanc R, Peyruchaud O. Metastasis: new 

functional implications of platelets and 

megakaryocytes. Blood. 2016;128(1):24. Available 

at: http://www.bloodjournal.org/content/128/1/24. 

14. Templeton AJ, Ace O, McNamara MG, Al-Mubarak 

M, Vera-Badillo FE, Hermanns T, et al. Prognostic 



Sejati IW et al. Int J Res Med Sci. 2019 Jun;7(6):2045-2051 

                                                        
 

       International Journal of Research in Medical Sciences | June 2019 | Vol 7 | Issue 6    Page 2051 

role of platelet to lymphocyte ratio in solid tumors: 

a systematic review and meta-analysis. Cancer 

Epidemiol Biomarkers Prev. 2014;23(7):1204. 

15. Zhu Y, Si W, Sun Q, Qin B, Zhao W, Yang J. 

Platelet-lymphocyte ratio acts as an indicator of 

poor prognosis in patients with breast cancer. 

Oncotarget. 2016;8(1):1023-0. 

16. Asano Y, Kashiwagi S, Onoda N, Noda S, Kawajiri 

H, Takashima T, et al. Platelet-lymphocyte ratio as a 

useful predictor of the therapeutic effect of 

neoadjuvant chemotherapy in breast cancer. PLoS 

One. 2016;11(7):e0153459. Available at: 

https://www.ncbi.nlm.nih.gov/pubmed/27472762. 

17. Stanton SE, Disis ML. Clinical significance of 

tumor-infiltrating lymphocytes in breast cancer. J 

Immunother cancer. 2016;4:59. Available at: 

https://www.ncbi.nlm.nih.gov/pubmed/27777769. 

18. Salgado R, Denkert C, Demaria S, Sirtaine N, 

Klauschen F, Pruneri G, et al. The evaluation of 

tumor-infiltrating lymphocytes (TILs) in breast 

cancer: recommendations by an International TILs 

working group 2014. Ann Oncol Off J Eur Soc Med 

Oncol. 2015;26(2):259-71. Available at: 

https://www.ncbi.nlm.nih.gov/pubmed/25214542. 

19. Klahan S, Wong HS, Tu S, Chou W, Zhang Y, Ho 

T, et al. Identification of genes and pathways related 

to lymphovascular invasion in breast cancer 

patients : A bioinformatics analysis of gene 

expression profiles. 2017. Tumour Biol. 2017 

Jun;39(6):1010428317705573.  

20. Wongrakpanich S, George G, Chaiwatcharayut W, 

Candelario N, Mittal V, Pomerantz S, et al. The 

neutrophil-to-lymphocyte ratio and platelet-to-

lymphocyte ratio in patients with multiple myeloma: 

a retrospective study. Blood. 2015 Dec 

3126(23):1776. Available at: 

http://www.bloodjournal.org/content/126/23/1776. 

21. Bhatia JK, Metzger D, Ashamalla H, Katsoulakis E, 

Mattes MD. Breast cancer molecular subtype as a 

predictor of lymph node metastasis. Int J Radiat 

Oncol Biol Phys. 2014;90(1):S267-8.  

22. Cserni G. Tumour histological grade may progress 

between primary and recurrent invasive mammary 

carcinoma. J Clin Pathol. 2002;55(4):293-7.  

23. Porter GJR, Evans AJ, Pinder SE, James JJ, 

Cornford EC, Burrell HC, et al. Patterns of 

metastatic breast carcinoma: influence of tumour 

histological grade. Clin Radiol. 2004;59(12):1094-8.  

24. Franco AT, Corken A, Ware J. Platelets at the 

interface of thrombosis, inflammation, and cancer. 

Blood. 2015;126(5):582-8.  

25. Shankaran V, Ikeda H, Bruce AT, White JM, 

Swanson PE, Old LJ, et al. IFNγ and lymphocytes 

prevent primary tumour development and shape 

tumour immunogenicity. Nature. 

2001;410(6832):1107-11.  

26. Mahmoud S, Lee A, Ellis I, Green A. CD8+ T 

lymphocytes infiltrating breast cancer. 

Oncoimmunol. 2012;1(3):364-5.  

27. Mao Y, Qu Q, Chen X, Huang O, Wu J, Shen K. 

The prognostic value of tumor-infiltrating 

lymphocytes in breast cancer: A systematic review 

and meta-analysis. PLoS One. 2016;11(4):1-13.  

28. Faria SS, Fernandes PC, Silva MJB, Lima VC, 

Fontes W, Freitas R, et al. The neutrophil-to-

lymphocyte ratio: A narrative review. Ecancer Med 

Sci. 2016;10:1-2.  

29. Kashiwagi S, Asano Y, Goto W, Takada K, 

Takahashi K, Noda S, et al. Use of tumor-

infiltrating lymphocytes (TILs) to predict the 

treatment response to eribulin chemotherapy in 

breast cancer. PLoS One. 2017;12(2):e0170634.  

30. Liu C, Huang Z, Wang Q, Sun B, Ding L, Meng X, 

et al. Usefulness of neutrophil-to-lymphocyte ratio 

and platelet-to-lymphocyte ratio in hormone-

receptor-negative breast cancer. Onco Targets Ther. 

2016;9:4653-60.  

31. Wahidin, Mugi, Palupi NW, Sulistyowati LS. 

Situation of breast cancer in Indonesia and its 

controlling efforts. In: Sobri FB, Azhar, Yohana, 

Wibisana IGNG, ed. Current management of breast 

cance. ed.1st Jakarta. Media Aeskulapius. 2017:1-9. 

32. Infodatin. Cancer situation. RI ministry of health. 

2012:4. Available at 

http://www.depkes.go.id/resources/download/pusdat

in/infodatin/infodatin-kanker.pdf. 

 
 

 

 

 

 

 

 

 

 

 

Cite this article as: Sejati IW, Manuaba IBTW, 

Tusta PA, Setiawan GB. Relationship between 

platelet-lymphocyte ratio and tumour infiltrating 

lymphocyte on metastatic in breast cancer patient. Int 

J Res Med Sci 2019;7:2045-51. 


