

[image: Lymphocyte to Monocyte Ratio: A New Independent Prognostic Factor in Bladder Cancer Progression?]
Lymphocyte to Monocyte Ratio: A New Independent Prognostic Factor in Bladder Cancer Progression?





OPINION

published: 09 September 2021

doi: 10.3389/fonc.2021.754649

[image: image2]


Lymphocyte to Monocyte Ratio: A New Independent Prognostic Factor in Bladder Cancer Progression?


Matteo Ferro 1*, Vincenzo Francesco Caputo 2, Biagio Barone 2, Ciro Imbimbo 2, Ottavio de Cobelli 1 and Felice Crocetto 2


1 Department of Urology, IRCCS European Institute of Oncology (IEO), Milan, Italy, 2 Department of Neurosciences, Reproductive Sciences and Odontostomatology, University of Naples Federico II, Naples, Italy




Edited by: 

Ja Hyeon Ku, Seoul National University, South Korea

Reviewed by: 
Paweł Rajwa,  Medical University of Silesia, Poland

Deborah Mukherji, American University of Beirut, Lebanon

*Correspondence: 

Matteo Ferro
 matteo.ferro@ieo.it

Specialty section: 
 This article was submitted to Genitourinary Oncology, a section of the journal Frontiers in Oncology


Received: 06 August 2021

Accepted: 20 August 2021

Published: 09 September 2021

Citation:
Ferro M, Caputo VF, Barone B, Imbimbo C, de Cobelli O and Crocetto F (2021) Lymphocyte to Monocyte Ratio: A New Independent Prognostic Factor in Bladder Cancer Progression?. Front. Oncol. 11:754649. doi: 10.3389/fonc.2021.754649



Keywords: lymphocyte to monocyte ratio (LMR), bladder cancer, prognostic factor, MIBC (muscle-invasive bladder cancer), NMIBC (non-muscle-invasive bladder cancer)


Bladder cancer (BC) is the fourth most common cancer in men and the eleventh most common cancer in women. Characterized by significant morbidity and mortality, BC represents the 13th most deadly cancer, and it is responsible for causing at least 100,000 deaths in 2018 (2.8% of all cancer deaths), with a mortality rate four times greater in men (3.2/100,000) compared with women (0.9/100,000) (1).

The main risk factor in BC is tobacco smoke, which accounts for almost half of all urothelial BCs, followed by occupational exposure to aromatic amines and polycyclic aromatic hydrocarbons (2). Other minor risk factors are environmental pollution, diet, and genetic predisposition (3).

Most BC is only diagnosed following an episode of macroscopic haematuria. For this reason, successful treatment is closely related to early diagnosis, tailored therapy, and proper follow-up (2). Currently, cystoscopy combined with cytology is routinely used for diagnosis, prognosis, and disease surveillance (4).

BC can develop via two distinct entities: non-muscle-invasive BC (NMIBC) and muscle-invasive BC (MIBC). In NMIBC, the gold standard treatment contemplates a complete transurethral resection of bladder tumour and the subsequent induction and maintenance cycles with intravesical mitomycin chemotherapy or intravesical Bacille Calmette–Guerin (BCG) immunotherapy (TURBT) (5). MIBC requires, instead, a multimodal approach to achieve the best chance in terms of prognosis, which comprises different treatments such as neoadjuvant chemotherapy and radical cystectomy with an open, laparoscopic, or robotic approach (6). It is although possible, in selected MIBC patients, to offer a bladder-sparing alternative, which includes, similarly to NMIBC, transurethral resection followed by chemotherapy and/or radiotherapy (5).

Clinical factors such as stage, tumour grade, presence of carcinoma in situ (CIS), age, and gender are well-known predictors for progression to MIBC, whereas multiplicity, tumour size, and prior recurrence are the most important predictors for recurrence (7).

In recent years, the role of the immune system has been widely studied in its involvement in tumorigenesis, cancer progression, and prognosis (8). Lymphocytes, in particular, seems to play an important role in suppressing cancer cell proliferation and migration (9); and similarly, the role of tumour-infiltrating lymphocytes (TILs) has been validated as a fundamental counterbalance in tumour immune environment (9–11). Analogously, monocytes have also an essential role in tumorigenesis. Indeed, they differentiate into tumour-associated macrophages (TAMs), which are attracted to tumour tissue by chemotactic factors and are representative of tumoural burden, in addition to being associated the outcomes of various cancers. As monocyte percentage could be used as a reflection of TAMs, lymphocyte percentage could be considered as the expression of the equilibrium between antitumor immune reaction and tumour promotion (12).

As result, novel haematological markers have been identified as independent predictors of cancer progression, counting platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR), and lymphocyte-to-monocyte ratio (LMR) among the most used (12, 13). Several studies have already reported their successful use in a variety of human cancers such as hepatocellular carcinoma, colorectal cancer, and cholangiocarcinoma (14–16).

A meta-analysis conducted by Nishijima et al., underlining the importance of the immune system in cancer pathogenesis, analysed LMR as a prognostic factor in various cancers. In different outcomes observed [overall survival (OS), cancer-specific survival (CSS), and disease-free survival (DFS)], a low pre-treatment LMR represented an unfavourable and robust prognostic factor in patients with non-haematological cancers (8).

Regarding BC, most studies concerning the link between the LMR ratio and this cancer are focused on MIBC patients undergoing radical cystectomy. In contrast, little information is available in literature regarding NMIBC patients undergoing BCG immunotherapy.

Yoshida et al. and Temraz et al. were among the first to highlight the significant positive correlation between high LMR and improved OS and time to recurrence (TTR) in MIBC patients (17, 18). A recent meta-analysis by Ma et al. evaluated the prognostic value of pre-treatment LMR in MIBC accounting for OS, recurrence-free survival (RFS), and CSS. In nine studies considered (for a total of 5,638 BC patients), high LMR patients reported better OS (hazard ratio (HR) 0.63, 95%, p < 0.0019), better RFS (HR 0.59, 95%, p = 0.017), and better CSS (HR 0.76, 95%, p > 0.001). Conversely, a low LMR was associated with older age (>60), poor tumour differentiation, higher stages (3, 4), presence of lymph nodal metastases, or concomitant presence of CIS (12).

Regarding NMIBC, Adamkiewicz et al., in a retrospective analysis on 125 NMIBC patients undergoing BCG immunotherapy, evaluated, in a model comprehending stage, grade, age, gender, and smoking status, the best prognostic value among these novel markers. LMR reported the highest prognostic values [area under the curve (AUC) = 0.756] with a cut-off point of 3.25, outperforming NLR and PLR in terms of progression prediction. Adding LMR to the baseline indeed significantly increased the AUC by 0.08 (p = 0.001), while NLR and PLR did not increase AUCs significantly to the baseline model. Despite the significance of these pioneering results, the prognostic value of LMR has not previously studied in NMIBC patients, and the study did not incorporate in the model the possible effects of other co-morbidities or drugs, which could have altered biomarker values (19).

Nevertheless, due to these premises, and considering the morbidity and mortality of BC, an accurate prediction model of disease progression is critical and fundamental in cancer management in order to provide the best treatment option and, hopefully and potentially, improve clinical outcomes for NMIBC patients (20).

LMR could be considered as a valuable independent predictor of progression both in NMIBC patients receiving immunotherapy and in MIBC patients undergoing radical cystectomy. In addition, the performance of this marker, the easily availability, and the limited costs permit the consideration of LMR as a good prognostic biomarker. Overall, its addition in more complex prognostic models could quickly and simply increase the precision of the former.

Although the approval of LMR as a new prognostic biomarker in NMIBC and MIBC is the first step towards a definition of better predictive models of progression, further efforts are required to strengthen LMR as a new indicator of progression.


Author Contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved the manuscript for publication.



References

1. Saginala, K, Barsouk, A, Aluru, JS, Rawla, P, Padala, SA, and Barsouk, A. Epidemiology of Bladder Cancer. Med Sci (Basel Switzerland) (2020) 8(1):15. doi: 10.3390/medsci8010015

2. Sanli, O, Dobruch, J, Knowles, MA, Burger, M, Alemozaffar, M, Nielsen, ME, et al. Bladder Cancer. Nat Rev Dis Primers (2017) 3(1):1–19. doi: 10.1038/nrdp.2017.22

3. Burger, M, Catto, JW, Dalbagni, G, Grossman, HB, Herr, H, Karakiewicz, P, et al. Epidemiology and Risk Factors of Urothelial Bladder Cancer. Eur Urol (2013) 63(2):234–41. doi: 10.1016/j.eururo.2012.07.033

4. Ferro, M, La Civita, E, Liotti, A, Cennamo, M, Tortora, F, Buonerba, C, et al. Liquid Biopsy Biomarkers in Urine: A Route Towards Molecular Diagnosis and Personalized Medicine of Bladder Cancer. J Pers Med (2021) 11(3):237. doi: 10.3390/jpm11030237

5. Kamat, AM, Hahn, NM, Efstathiou, JA, Lerner, SP, Malmström, P-U, Choi, W, et al. Bladder Cancer. Lancet (2016) 388(10061):2796–810. doi: 10.1016/S0140-6736(16)30512-8

6. Bada, M, De Concilio, B, Crocetto, F, Creta, M, Silvestri, T, Di Mauro, M, et al. Laparoscopic Radical Cystectomy With Extracorporeal Urinary Diversion: An Italian Single-Center Experience With 10-Year Outcomes. Minerva Urol Nefrol (2020) 72(5):641–3. doi: 10.23736/s0393-2249.20.03850-3

7. Youssef, RF, and Lotan, Y. Predictors of Outcome of Non-Muscle-Invasive and Muscle-Invasive Bladder Cancer. Scientific World J (2011) 11:369–81. doi: 10.1100/tsw.2011.28

8. Nishijima, TF, Muss, HB, Shachar, SS, Tamura, K, and Takamatsu, Y. Prognostic Value of Lymphocyte-to-Monocyte Ratio in Patients With Solid Tumors: A Systematic Review and Meta-Analysis. Cancer Treat Rev (2015) 41(10):971–8. doi: 10.1016/j.ctrv.2015.10.003

9. Bastid, J, Bonnefoy, N, Eliaou, JF, and Bensussan, A. Lymphocyte-Derived Interleukin-17A Adds Another Brick in the Wall of Inflammation-Induced Breast Carcinogenesis. Oncoimmunology (2014) 3:e28273. doi: 10.4161/onci.28273

10. Chen, KJ, Zhou, L, Xie, HY, Ahmed, TE, Feng, XW, and Zheng, SS. Intratumoral Regulatory T Cells Alone or in Combination With Cytotoxic T Cells Predict Prognosis of Hepatocellular Carcinoma After Resection. Med Oncol (Northwood London England) (2012) 29(3):1817–26. doi: 10.1007/s12032-011-0006-x

11. Zhou, J, Ding, T, Pan, W, Zhu, LY, Li, L, and Zheng, L. Increased Intratumoral Regulatory T Cells Are Related to Intratumoral Macrophages and Poor Prognosis in Hepatocellular Carcinoma Patients. Int J Cancer (2009) 125(7):1640–8. doi: 10.1002/ijc.24556

12. Ma, J-Y, Hu, G, and Liu, Q. Prognostic Significance of the Lymphocyte-To-Monocyte Ratio in Bladder Cancer Undergoing Radical Cystectomy: A Meta-Analysis of 5638 Individuals. Dis Markers (2019) 2019:7593560–. doi: 10.1155/2019/7593560

13. Ferro, M, Babă, D-F, Cobelli, Od, Musi, G, Lucarelli, G, Terracciano, D, et al. Neutrophil Percentage-to-Albumin Ratio Predicts Mortality in Bladder Cancer Patients Treated With Neoadjuvant Chemotherapy Followed by Radical Cystectomy. Future Sci OA (2021) 7(7):FSO709. doi: 10.2144/fsoa-2021-0008

14. Oh, TK, Choi, Y-R, Cho, JY, Yoon, Y-S, Han, H-S, Park, IS, et al. The High-Sensitivity C-Reactive Protein/Albumin Ratio Predicts Long-Term Oncologic Outcomes After Curative Resection for Hepatocellular Carcinoma. J Clin Med (2018) 7(6):139. doi: 10.3390/jcm7060139

15. Hu, G, Liu, Q, Ma, JY, and Liu, CY. Prognostic Significance of Platelet-To-Lymphocyte Ratio in Cholangiocarcinoma: A Meta-Analysis. BioMed Res Int (2018) 2018:7375169. doi: 10.1155/2018/7375169

16. Bi, H, Yan, Y, Wang, D, Qin, Z, Wang, G, Ma, L, et al. Predictive Value of Preoperative Lymphocyte-to-Monocyte Ratio on Survival Outcomes in Bladder Cancer Patients After Radical Cystectomy. J Cancer (2021) 12(2):305–15. doi: 10.7150/jca.50603

17. Yoshida, T, Kinoshita, H, Yoshida, K, Yanishi, M, Inui, H, Komai, Y, et al. A Novel Risk Stratification Model, Involving Preoperative Lymphocyte-Monocyte Ratio and Standard Pathological Factors, for Overall Survival in Patients With Bladder Cancer Undergoing Radical Cystectomy. Japanese J Clin Oncol (2015) 45(12):1162–7. doi: 10.1093/jjco/hyv146

18. Temraz, S, Mukherji, D, Farhat, ZA, Nasr, R, Charafeddine, M, Shahait, M, et al. Preoperative Lymphocyte-to-Monocyte Ratio Predicts Clinical Outcome in Patients Undergoing Radical Cystectomy for Transitional Cell Carcinoma of the Bladder: A Retrospective Analysis. BMC Urol (2014) 14:76. doi: 10.1186/1471-2490-14-76

19. Adamkiewicz, M, Bryniarski, P, Kowalik, M, Burzyński, B, Rajwa, P, and Paradysz, A. Lymphocyte-To-Monocyte Ratio Is the Independent Prognostic Marker of Progression in Patients Undergoing BCG-Immunotherapy for Bladder Cancer. Front Oncol (2021) 11:655000. doi: 10.3389/fonc.2021.655000

20. Fujii, Y. Prediction Models for Progression of non-Muscle-Invasive Bladder Cancer: A Review. Int J Urol (2018) 25(3):212–8. doi: 10.1111/iju.13509




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Ferro, Caputo, Barone, Imbimbo, de Cobelli and Crocetto. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2021.754649_cover.jpg
, frontiers
in Oncology

Lymphocyte to Monocyte Ratio: A
New Independent Prognostic Factor
in Bladder Cancer Progression?





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Lymphocyte to Monocyte Ratio: A New Independent Prognostic Factor in Bladder Cancer Progression?

      

        		

          Author Contributions

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





