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| ABSTRACT

Axillary lymph node metastasis is the most important prognostic factor in breast cancer. No method exists to diagnose the
metastasis of the axillary lymph nodes before surgery. Sentinel lymph node biopsy is a procedure for axillary staging.
Hematological parameters and systemic inflammation play a role in cancer metastasis. This study aims to evaluate the modified
Systemic Inflammation Score (mSIS) score predicting sentinel axillary lymph node positivity in early breast cancer patients and to
determine if there is a need to modify it. This is a retrospective study conducted in Ankara City Hospital General Surgery
Department from March 2019 to July 2021. One hundred fifty-nine patients were analyzed according to age, albumin parameters,
Thrombocyte, Lymphocyte and Monocyte count, histopathological type of cancer, and lymph node metastasis status. The
collected information was entered into SPSS 24.0 program. Lymph node metastasis was detected in 51 of these 159 patients.
Results showed no significant difference between the lymph node metastasis group and no lymph node metastasis group after
applying the mSIS score to each group. This result is due to normal albumin levels in early breast cancer patients. Platalet
lymphocyte ratio (PLR) is associated with lymph node metastasis in breast cancer. PLR is applied to mSIS score instead of
albumin.The new modified early-stage breast cancer SIS(mebcSIS) was established as follows: Score 0: LMR = 5.7 and PLR < 141,
Score 1: LMR < 5.7 or PLR 2 141, Score 2: LMR < 5.7 or PLR = 141. The relationship between mebcSIS and LNM was statistically
significant (p = 0.003). There is a positive correlation between mebcSIS score and lymph node metastasis in early breast cancer
patients.
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1. Introduction

Breast cancer is the most diagnosed cancer in women worldwide (11.7%), excluding skin malignancies (Sung et al., 2021). The most
important prognostic factor in breast cancer is the presence of axillary lymph node metastasis. Sentinel lymph node biopsy
(SLNB) is the standard procedure for axillary staging in clinically lymph node-negative (NO) breast cancer patients (Qui et al.,2018).
No method can diagnose axillary lymph node metastasis with high precision before surgery. However, in addition to imaging
methods, thrombocyte/lymphocyte ratio (PLR), a hematological parameter, can be used in diagnosing metastatic lymph nodes for
early breast cancer. (Morkavuk et al.,2021). Neutrophils, lymphocytes, and platelets have been shown to play an important role in
tumor cell metastasis. (Wang et al.2014). Platelets protect circulating tumor cells from immune destruction through numerous
mechanisms and facilitate tumor metastasis by inducing epithelial-mesenchymal transition (Labelle et al.2011- Gil-Bernabé et
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al,2012). Neutrophils support the development and spread of cancer via the microenvironment they create through the secretion
of cytokines and chemokines (Gregory & Houghton., 2011). Lymphocytes play a crucial role in cancer immune surveillance and
defense by inducing cytotoxic cell death, inhibiting tumor cell proliferation and migration (Montavani et al.,2008). Inflammatory
biomarkers obtained from routine blood tests before surgery have been reported to be used to predict the prognosis of cancers.
(Kim et al,2015- Lin et al,2017). Systemic inflammation score (SIS), using preoperative serum albumin (Alb) and
Lymphocyte/Monocyte ratio (LMR), has also been reported as a new scoring system to predict the prognosis of malignant tumors
in colorectal and gastric cancers (Suzuki et al.2018-Inagaki et al., 2021). It has also been demonstrated that the mSIS marker can
be more sensitive through disease-specific adjustments. (Lin et al.,2019). This study aims to evaluate whether the mSIS score can
be useful for predicting sentinel lymph node metastasis and to determine if there is a need to modify the mSIS score.

2. Methodology

Three hundred twenty-one breast cancer patients operated on in Ankara City Hospital General Surgery Clinic between 01.03.2019
and 30.06.2021 were analyzed retrospectively. Of these breast cancer patients, 174 were early stage. The age and gender of the
patients, Albumin parameters, Thrombocyte, Lymphocyte and Monocyte counts, histopathological type of cancer, and lymph node
metastasis status were recorded. The inclusion criteria were that the patients older than 18 had undergone breast surgery in the
Ankara City Hospital General Surgery clinic, had a pathology result of breast cancer, and had preoperative and postoperative
laboratory tests performed in our hospital. Patients younger than 18 with systemic disease and whose preoperative and
postoperative tests were conducted outside our hospital were excluded from the study. One hundred fifty-nine patients with early
stage breast cancer who met the criteria in the research protocol were included in the study. SIS score was defined as follows: SIS
Score 0: Alb>4.0g/dL, Score 1: Alb<4.0 g/dL and LMR>3.4, Score 2: Alb<4.0 g/dL and LMR <3.4. Modified SIS score was defined
as follows: Modified SIS Score 0: Alb>4.0g/dL and LMR>3.4, Score 1: Alb<4.0 g/dL or LMR<3.4, Score 2: Alb<4.0 g/dL and LMR<3.4.
Modified SIS was used to detect the presence of lymph node metastases. A decrease in albumin values is not expectable in patients
with early-stage breast cancer. Therefore, a modification was made in mSIS by removing Albumin in patients with early stage breast
cancer.

2.1 Statistical Analysis

SPSS 24.0 (IBM Corp., Armonk, NY) program was used for data analysis. Patients were divided into two groups positive sentinel
axillary lymph node metastasis and negative sentinel axillary lymph node metastasis. The significance of the difference between
groups for categorical variables was analyzed with the Pearson Chi-Square test. Whether the data showed normal distribution
between groups was analyzed using the Kolmogorov-Smirnov test. Patient ages were normally distributed between the groups (P
= 0.200). Since Albumin and hematological rate data did not show normal distribution between groups, these parameters were
analyzed using the Mann-Whitney U test (p < 0.05). The ROC curve was used to determine the cut-off value for the hematological
parameters whose Mann-Whitney analysis was significant.

3. Results
In one hundred fifty-nine patients with stage 1 and stage 2a breast cancer, lymph node metastasis was not detected in 108. It was
detected in 51 of these patients. The patients were divided into two groups, and the mSIS score was applied to each group.

There is no significant difference between the groups with mSIS scoring in detecting the presence of lymph node metastasis.

Table 1. Comparison of groups with and without LNM with mSIS

LNM
Total P

No Yes value
mSIS 0 N 94 46 140
Score % 67,1 32,9 100
Tor2 N 14 5 19

0.567
% 73,7 26,3 100
Total N 108 51 159
% 67,9 32,1 100
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No significant difference was found between groups with Albumin value (p = 0.953) and NLR (p = 0.396). The difference between
groups with LMR (p = 0.018) and PLR (p = 0.001) was statistically significant. The cut-off value was 5.72 in the ROC analysis for
LMR.

Figure 1. LMR ROC curve according to whether there is LNM or not

ROC Curve

1.0

oe
_a-. 0E
=
=
(0]
C
aF
@ g

02 Pl

p
__.—"
oo®
oo a2 o4 o0& 0B 10
1 - Specificity

Diagonal segments are produced by fies

When this value was used, the difference between the groups was significant (p = 0.018). However, its sensitivity in detecting
lymph node metastasis was 39.2%, and its specificity was 39.8%.

Table 2. The significance of the difference between the groups according to the LMR cut-off value

LNM p
No Yes value
LMR LMR > N 65 20
5.7
% 76.5 235
LMR < N 43 31
57 0.013
% 58.1 41.9
Total N 108 51
% 67.9 32.1

The ROC curve was also taken for the PLR, examined in previous studies, and the cut-off value was found to be 140.09. When the
analysis was done using that ratio, it was found that there was a significant difference between the groups.(p = 0.001).
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Figure 2. PLR ROC curve according to the presence of LNM or not
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Table 3. The significance of the difference between the groups according to the PLR cut-off value

LNM p
No Yes value
PLR PLR < N 68 19
141
% 78.2 21.8
PLR > N 40 32
141 0.002
% 55.6 44 .4
Total N 108 51
% 67.9 32.1

The sensitivity of PLR in detecting LNM was 62.7%, and the specificity was 63%. Therefore, it has been decided to use it in modifying
mSIS. The modified early-stage breast cancer SIS(mebcSIS) was established as follows: Score 0: LMR > 5.7 and PLR < 141, Score 1:
LMR < 5.7 or PLR > 141, Score 2: LMR < 5.7 or PLR > 141. When analyzing the significance of the difference between the groups
with mebcSIS, the sensitivity was 76.5%, specificity 41.66%, PPV 38.2%, and NPV 78.9% in score 1 (p = 0.026). Similarly, sensitivity
was 47.1%, specificity 79.6%, PPV 47.8%, and NPV 76.1% in mebcSIS score 2 (p = 0.001).

Page | 71



The Diagnostic Value of the Modified mSIS Score in Predicting Sentinel Axillary Lymph Node Positivity in Patients with Early-Stage
Breast Cancer

Table 4. Table showing the relationship between mebcSIS Score 1 and LNM

LNM p
No Yes value
Negative N 45 12
Megcs' % | 789 | 211
S 1 Positive N 63 39
core 0.026
% 61.8 38.2
Total N 108 51
% 67.9 32.1

Table 5. Table showing the relationship between MebcSIS Score 2 and LNM

LNM p
No Yes value
Negative N 86 27
Meg’cs' % | 761 | 239
S > Positive N 22 24
core 0.001
% 47.8 52.2
Total N 108 51
% 67.9 32.1

The relationship between mebcSIS and LNM was statistically significant (p = 0.003). As the mebcSIS score value increases, the
probability of LNM increases. There is a positive correlation between mebcSIS and LNM (Pearson correlation test: 0.264, p = 0.001).

4. Discussion

Many ratios and scoring systems, such as LMR, NLR, PLR, and the modified Glasgow prognostic score, are used to predict cancer-
specific and overall survival of surgical patients (Chan et al.,2017- Goto et al.,2018). The clinical use of scoring systems is simple
and more consistent than hematological rates (Dolan et al.2018). SIS, a new inflammation-based prognostic score based on
preoperative serum Albumin level and LMR, demonstrates the comprehensive effects of nutrition and systemic inflammation on
tumor progression. It has been reported that this system has a prognostic value in gastric and colorectal cancers (Lin et al.,2019).
Lymphopenia caused by tumors inhibits lymphocyte-derived anti-tumor activity and angiogenesis, which leads to poor prognosis
in patients (Azimi et al.,2012). Interaction between tumor and monocytes and endothelium contributes to tumor growth and
metastasizing. (Evani et al.,2013). Chan et al. reported that, due to its simple and consistent clinical use, LMR is superior to other
biomarkers in predicting Overall Survival (OS) in patients with colorectal cancer who underwent curative resection(Chan et al.,2017).
Takeuchi et al. (2017), in a study conducted on breast cancers, reported that LMR and NLR, which are the contents of CBC, do not
show a poor prognosis. In the same study, they reported that serum CRP level and PLR are markers based on inflammation that
indicate a poor prognosis in breast cancer. Gu et al. (2016) reported that the threshold value of LMR varies in many different cancer
types due to as yet unknown clinicopathological parameters. Therefore, our study determined a new LMR threshold value after
using the ROC curve to predict lymph node metastasis in patients with early stage breast cancer.

In the Glasgow Prognostic Score (GPS) used by Murri et al. to detect the presence of metastasis in patients with metastatic breast
cancer, patients with both high C-reactive protein (CRP) (> 10 mg) and hypoalbuminemia (< 35 g/dL) were considered positive.
They reported that, in the presence of a systemic inflammatory response, GPS could be a valuable indicator of poor prognostic
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outcomes in patients with metastatic breast cancer (Al Murri et al.,, 2006). However, in the absence of infection, CRP is not routinely
used in breast cancer patients. Therefore CRP was excluded from the study.

In our study, there was no patient with hypoalbuminemia (< 35 g/dL). These results can be because the patients had early-stage
breast cancer, and their nutrition was good. It has been shown that high PLR is associated with poor prognosis and
clinicopathological features in breast cancer. In addition, it has been reported that there is a significant relationship between high
PLR and the presence of lymph node metastases (Zhang et al.,2017). A recent study reported that sentinel lymph node metastasis
(SLNM) positivity was significantly higher in patients with T1 breast cancer with high PLR than in patients with low PLR (Takada et
al.,2020). Romero-Cordoba et al.(2019) reported that tumor aggressiveness score and PLR values showed a positive correlation in
patients with triple-negative breast cancer (TNBC). Ma et al. showed a correlation between high PLR and low LMR and lymph node
metastasis (Ma et al.,2021). Therefore, LMR and PLR, proven by previous studies to indicate the presence of lymph node metastases
in early breast cancer, were used instead of Albumin when modifying the SIS score in our study. Our research found a positive
correlation between mebcSIS and LNM.

5. Conclusion

Axillary lymph node metastasis is the most important prognostic factor in breast cancer. Although Sentinel lymph node biopsy
has replaced standard axillary dissection, no method is currently sufficient to detect lymph node metastasis preoperatively. The
mSIS score has been successful in predicting prognosis in malignant tumors. The mSIS score is based on Albumin and LMR. In our
study, we aim to evaluate whether the mSIS score can be useful for predicting sentinel axillary lymph node positivity. Most early
breast cancer patients have normal albumin values. Thus we need to modify the mSIS score. After PLR has replaced albumin in the
mSIS score, the new score values increase LNM probability. Therefore our study shows that the mebcSIS score predicts LNM
probability higher than PLR and LMR alone. This study presents limitations similar to previous retrospective studies. One limitation
is the lack of reaching higher numbers in the patient cohort; the other is a single-centered study. Nevertheless, the positive data
we obtained at the end may direct us to future multicenter studies.

Funding: This research received no external funding

Conflicts of Interest: The authors declare no conflict of interest

Ethical approval: The study was approved by Ankara City Hospital 2. Clinical Research Ethics Committee (Decision no: E2-22-2131,
date: 06.07.2022).

ORCID iD

Mustafa Omer Yazicioglu ORCID ID: 0000-0001-6150-0226

Servet Kocadz ORCID ID: 0000-0002-0085-2380

Furkan Savas ORCID ID: 0000-0002-3963-7784

Sevket Baris Morkavuk ORCID ID: 0000-0003-0441-0333

Onur Karaca ORCID ID: 0000-0002-9371-0161

Birol Korukluoglu ORCID ID: 0000-0003-4164-6898

Author Biography: Dr. Mustafa Omer Yazicioglu obtained his medical degree at Ankara University School of Medicine in 2003.
His residency was at Gazi University School of Medicine in the General Surgery Department. Dr.Yazicioglu has 13 years of
experience in general surgery, with a special interest in Breast and Endocrine surgery. Dr. Yazicioglu is a member of the Turkish
Surgical Association, board certified by the Turkish Surgical Association.

References

[11 Azimi, F, Scolyer, R. A, Rumcheva, P., Moncrieff, M., Murali, R,, McCarthy, S. W.,, Saw, R. P., & Thompson, J. F. (2012). Tumor-infiltrating
lymphocyte grade is an independent predictor of sentinel lymph node status and survival in patients with cutaneous melanoma. Journal of
clinical oncology: official journal of the American Society of Clinical Oncology, 30(21), 2678-2683. https://doi.org/10.1200/JC0O.2011.37.8539

[2]1 Al Murri, A. M., Bartlett, J. M., Canney, P. A, Doughty, J. C,, Wilson, C., & McMillan, D. C. (2006). Evaluation of an inflammation-based
prognostic score (GPS) in patients with metastatic breast cancer. British journal of cancer, 94(2), 227-230.
https://doi.org/10.1038/sj.bjc.6602922

[3] Chan,J.C, Chan, D. L, Diakos, C. I, Engel, A., Pavlakis, N., Gill, A., & Clarke, S. J. (2017). The Lymphocyte-to-Monocyte Ratio is a Superior
Predictor of Overall Survival in Comparison to Established Biomarkers of Resectable Colorectal Cancer. Annals of surgery, 265(3), 539-546.
https://doi.org/10.1097/SLA.0000000000001743

[4] Chan, J.C, Chan, D. L, Diakos, C. I, Engel, A, Pavlakis, N., Gill, A, & Clarke, S. J. (2017). The Lymphocyte-to-Monocyte Ratio is a Superior
Predictor of Overall Survival in Comparison to Established Biomarkers of Resectable Colorectal Cancer. Annals of surgery, 265(3), 539-546.
https://doi.org/10.1097/SLA.0000000000001743

[5] Dolan, R.D., McSorley, S. T, Park, J. H., Watt, D. G,, Roxburgh, C. S., Horgan, P. G., & McMillan, D. C. (2018). The prognostic value of systemic
inflammation in patients undergoing surgery for colon cancer: comparison of composite ratios and cumulative scores. British journal of
cancer, 119(1), 40-51. https://doi.org/10.1038/s41416-018-0095-9

Page | 73


https://doi.org/10.1200/JCO.2011.37.8539
https://doi.org/10.1097/SLA.0000000000001743
https://doi.org/10.1038/s41416-018-0095-9

The Diagnostic Value of the Modified mSIS Score in Predicting Sentinel Axillary Lymph Node Positivity in Patients with Early-Stage
Breast Cancer

(6]

[7]

(8l

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

(171

(18]
[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Evani, S. J,, Prabhu, R. G, Gnanaruban, V., Finol, E. A., & Ramasubramanian, A. K. (2013). Monocytes mediate metastatic breast tumor cell
adhesion to endothelium under flow. FASEB journal: official publication of the Federation of American Societies for Experimental

Biology, 27(8), 3017-3029. https://doi.org/10.1096/fj.12-224824

Gil-Bernabé, A. M., Ferjancic, S., Tlalka, M., Zhao, L., Allen, P. D., Im, J. H,, Watson, K., Hill, S. A,, Amirkhosravi, A, Francis, J. L, Pollard, J. W.,
Ruf, W., & Muschel, R. J. (2012). Recruitment of monocytes/macrophages by tissue factor-mediated coagulation is essential for metastatic
cell survival and premetastatic niche establishment in mice. Blood, 179(13), 3164-3175. https://doi.org/10.1182/blood-2011-08-376426
Goto, W., Kashiwagi, S., Asano, Y., Takada, K., Takahashi, K., Hatano, T., Takashima, T., Tomita, S., Motomura, H., Hirakawa, K., & Ohira, M.
(2018). Predictive value of lymphocyte-to-monocyte ratio in the preoperative setting for progression of patients with breast cancer. BMC
Cancer, 18(1), 1137. https://doi.org/10.1186/s12885-018-5051-9

Gu, L, Li, H, Chen, L, Ma, X,, Li, X, Gao, Y., Zhang, Y., Xie, Y., & Zhang, X. (2016). Prognostic role of lymphocyte to monocyte ratio for
patients with cancer: evidence from a systematic review and meta-analysis. Oncotarget, 7(22), 31926-31942.
https://doi.org/10.18632/oncotarget.7876

Gregory, A. D., & Houghton, A. M. (2011). Tumor-associated neutrophils: new targets for cancer therapy. Cancer Research, 71(7), 2411-2416.
https://doi.org/10.1158/0008-5472.CAN-10-2583

Inagaki, K., Kanda, M., Nakanishi, K., Ito, S., Mochizuki, Y., Teramoto, H., Ishigure, K., Murai, T., Asada, T., Ishiyama, A., Matsushita, H., Tanaka,
C., Kobayashi, D., Fujiwara, M., Murotani, K., & Kodera, Y. (2021). Accurate Prediction of Prognosis After Radical Resection of Gastric Cancer
by the Modified Systemic Inflammation Score; a Multicenter Dataset Analysis. World journal of surgery, 45(8), 2513-2520.
https://doi.org/10.1007/s00268-021-06138-9

Kim, E. Y, Lee, J. W, Yoo, H. M., Park, C. H., & Song, K. Y. (2015). The Platelet-to-Lymphocyte Ratio Versus Neutrophil-to-Lymphocyte Ratio:
Which is Better as a Prognostic Factor in Gastric Cancer? Annals of surgical oncology, 22(13), 4363-4370. https://doi.org/10.1245/s10434-
015-4518-z

Lin, J. P, Lin, J. X, Cao, L. L, Zheng, C. H., Li, P, Xie, J. W,, Wang, J. B, Ly, J., Chen, Q. Y., Lin, M., Ty, R. H., & Huang, C. M. (2017). Preoperative
lymphocyte-to-monocyte ratio as a strong predictor of survival and recurrence for gastric cancer after radical-intent

surgery. Oncotarget, 8(45), 79234-79247. https://doi.org/10.18632/oncotarget.17058

Lin, J. X, Lin, J. P., Xie, J. W,, Wang, J. B., Lu, J,, Chen, Q. Y., Cao, L. L, Lin, M,, Ty, R, Zheng, C. H., Huang, C. M., & Li, P. (2019). Prognostic
importance of the preoperative modified systemic inflammation score for patients with gastric cancer. Gastric cancer: official journal of the
International Gastric Cancer Association and the Japanese Gastric Cancer Association, 22(2), 403-412. https://doi.org/10.1007/s10120-018-
0854-6

Lin, J. X, Lin, J. P., Xie, J. W.,, Wang, J. B., Lu, J,, Chen, Q. Y., Cao, L. L, Lin, M., Tu, R, Zheng, C. H., Huang, C. M., & Li, P. (2019). Prognostic
importance of the preoperative modified systemic inflammation score for patients with gastric cancer. Gastric cancer: official journal of the
International Gastric Cancer Association and the Japanese Gastric Cancer Association, 22(2), 403-412. https://doi.org/10.1007/s10120-018-
0854-6

Labelle, M., Begum, S., & Hynes, R. O. (2011). Direct signaling between platelets and cancer cells induces an epithelial-mesenchymal-like
transition and promotes metastasis. Cancer cell, 20(5), 576-590. https://doi.org/10.1016/j.ccr.2011.09.009

Morkavuk, S. B., Kocadz, S., & Korukluoglu, B. (2021). Diagnostic value of Platelet/lymphocyte Ratio (PLR) for predicting sentinel axillary
lymph node positivity in early-stage breast cancer compared with ultrasonography. International journal of clinical practice, 75(12), e14939.
https://doi.org/10.1111/ijcp.14939

Mantovani, A,, Allavena, P., Sica, A., & Balkwill, F. (2008). Cancer-related inflammation. Nature, 454(7203), 436-444.
https://doi.org/10.1038/nature07205

Ma, Y., Zhang, J., & Chen, X. (2021). Lymphocyte-to-Monocyte Ratio is Associated with the Poor Prognosis of Breast Cancer Patients
Receiving Neoadjuvant Chemotherapy. Cancer management and research, 13, 1571-1580. https://doi.org/10.2147/CMAR.S292048

Qiu, S. Q, Zhang, G. J, Jansen, L., de Vries, J., Schroder, C. P, de Vries, E., & van Dam, G. M. (2018). Evolution in sentinel lymph node biopsy
in breast cancer. Critical reviews in oncology/hematology, 123, 83-94. https://doi.org/10.1016/j.critrevonc.2017.09.010

Romero-Cordoba, S., Meneghini, E., Sant, M., lorio, M. V., Sfondrini, L., Paolini, B., Agresti, R, Tagliabue, E., & Bianchi, F. (2019). Decoding
Immune Heterogeneity of Triple Negative Breast Cancer and Its Association with Systemic Inflammation. Cancers, 11(7), 911.
https://doi.org/10.3390/cancers11070911

Sung, H., Ferlay, J,, Siegel, R. L., Laversanne, M., Soerjomataram, |., Jemal, A., & Bray, F. (2021). Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: a cancer journal for clinicians, 71(3), 209-249.
https://doi.org/10.3322/caac.21660

Suzuki, Y., Okabayashi, K., Hasegawa, H., Tsuruta, M., Shigeta, K., Kondo, T., & Kitagawa, Y. (2018). Comparison of Preoperative
Inflammation-based Prognostic Scores in Patients With Colorectal Cancer. Annals of surgery, 267(3), 527-531.
https://doi.org/10.1097/SLA.0000000000002115

Takada, K., Kashiwagi, S., Asano, Y., Goto, W., Kouhashi, R., Yabumoto, A., Morisaki, T., Shibutani, M., Takashima, T., Fujita, H., Hirakawa, K., &
Ohira, M. (2020). Prediction of Sentinel Lymph Node Metastasis Using the Platelet-to-lymphocyte Ratio in T1 Breast Cancer. Anticancer
Research, 40(4), 2343-2349. https://doi.org/10.21873/anticanres.14202

Takeuchi, H., Kawanaka, H., Fukuyama, S., Kubo, N., Hiroshige, S., & Yano, T. (2017). Comparison of the prognostic values of preoperative
inflammation-based parameters in patients with breast cancer. PloS one, 12(5), €0177137. https://doi.org/10.1371/journal.pone.0177137
Wang, S., Zheng, G,, Cheng, B., Chen, F., Wang, Z., Chen, Y., Wang, Y., & Xiong, B. (2014). Circulating tumor cells (CTCs) detected by RT-PCR
and its prognostic role in gastric cancer: a meta-analysis of published literature. PloS one, 9(6), €99259.
https://doi.org/10.1371/journal.pone.0099259

Zhang, M., Huang, X. Z,, Song, Y. X,, Gao, P., Sun, J. X,, & Wang, Z. N. (2017). High Platelet-to-Lymphocyte Ratio Predicts Poor Prognosis and
Clinicopathological Characteristics in Patients with Breast Cancer: A Meta-Analysis. BioMed research international, 2017, 9503025.
https://doi.org/10.1155/2017/9503025

Page | 74


https://doi.org/10.1182/blood-2011-08-376426
https://doi.org/10.1186/s12885-018-5051-9
https://doi.org/10.1158/0008-5472.CAN-10-2583
https://doi.org/10.18632/oncotarget.17058
https://doi.org/10.1111/ijcp.14939
https://doi.org/10.1038/nature07205
https://doi.org/10.1016/j.critrevonc.2017.09.010
https://doi.org/10.3322/caac.21660
https://doi.org/10.21873/anticanres.14202
https://doi.org/10.1371/journal.pone.0099259

