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Background

Extranodal natural killer/T-cell lymphoma (ENKTL) is a rare and extremely malignant tumor. The systemic inﬂammation score (SIS), which is based on the pretreatment level of lymphocyte-to-monocyte ratio (LMR) and serum albumin (Alb), has been shown to be of prognostic value in a number of cancers. We integrate several other pretreatment serum inflammatory indicators, including the neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio (LMR), serum C-reactive protein (CRP) and albumin (Alb) level, to establish a modified systemic inflammatory scoring system to predict clinical outcomes of ENKTL.



Methods

A total of 184 patients with newly diagnosed ENKTL was retrospectively investigated. Systemic inflammatory indexes, including NLR, LMR, CRP, and Alb level were reviewed. Receiver operating characteristic (ROC) curve analysis was carried out to obtain the optimal cut-off value. The associations between cutoff values and overall survival (OS) were analyzed by Kaplan–Meier curves and Cox proportional models.



Results

The median age of patients was 44.0 years, ranging from 15 to 82 years. There were 129 (70.1%) male patient. About 57.1% of patients had stage III or IV disease. The optimal cut-off values of NLR and LMR in predicting OS were 3.1 and 2.4, respectively. The clinical standard of CRP and Alb levels at 10 and 40 mg/L, respectively, were chosen as the optimal cut-off values. By multivariate analysis, hemophilic syndrome (hazard ratio [HR]: 10.540, 95% confidence interval [CI]: 3.440–32.291, P < 0.001), advanced Ann Arbor stages (III–IV) (HR: 4.606, 95% CI: 1.661–12.774, P = 0.003), paranasal sinus invasion (HR: 2.323, 95% CI: 1.069–5.047, P = 0.033), NLR ≥ 3.1 (HR: 3.019, 95% CI: 1.317–6.923, P = 0.009), Alb level of <40 mg/L (HR: 0.350, 95% CI: 0.134–0.915, P = 0.032), and radiation therapy (HR: 0.430, 95% CI: 0.205–0.901, P = 0.025) were independent protective factors for ENKTL. We combined two inflammatory indexes NLR and Alb level to establish a modified systemic inﬂammation score (mSIS). These 184 patients were divided into 3 groups: group 1 (mSIS score of 0), group 2 (mSIS score of 1), and group 3 (mSIS score of 2). The mean OS of these three groups were 42 months (95% CI: 31.4–53.12), 77 months (95% CI: 68.5–87.5), and 89 months (95% CI: 71.4–82.7), respectively (P < 0.001). The Harrell’s concordance index (C-index) of mSIS is 0.725. The mSIS could be used to discriminate patients categorized in the low-risk group of International Prognostic Index (IPI) (P < 0.001) and the low-risk and intermediate-risk prognostic index of natural killer cell lymphoma (PINK) group (P = 0.019).



Conclusion

The pretreatment mSIS could be an independent prognostic factor for OS in patients with ENKTL and warrants further research.
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Introduction

Extranodal natural killer/T-cell lymphoma (ENKTL) is a rare and highly malignant lymphoma with heterogeneous clinical behaviors. Most of the tumors occur primarily in the nose and above the throat, and the malignant cells of ENKTL mainly derived from mature NK cells, or T cells, therefore it is named NK/T cell lymphoma (Kwong, 2005; Freud et al., 2006; Sun and Lanier, 2011; Tse and Kwong, 2013; Montaldo et al., 2014). A few cases may occur outside of the nose, such as skin, gastrointestinal tract, lung, etc. Its pathological manifestations are unique, with vascular center of pleomorphic lymphocyte infiltration. The tumor cells infiltrate to destroy the blood vessels and then cause tissue necrosis (Kwong and Khong, 2011). In most cases, there is evidence of Estein-Barr virus infection (Rickinson et al., 1992).

Systemic inflammation has been shown to play a considerable role in the progression and development of cancers (McMillan et al., 2003). NK/T lymphoma is associated with inflammatory cytokine storm, leading to complications such as hemophagocytic syndrome in later stage.

Potential prognostic values have been shown by pretreatment serum inﬂammatory indicators like the neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio (LMR), the C-reactive protein (CRP), and albumin (Alb) levels in some neoplasms (McMillan, 2013; Kim et al., 2015; Akinci Ozyurek et al., 2017; Lin et al., 2017; Rajwa et al., 2018). However, there is no generally accepted optimal threshold for inﬂammatory biomarkers and no scoring system to incorporate these indicators in ENKTL. This study aims to look through the prognostic value of some pretreatment serum-based inﬂammatory biomarkers to establish a scoring system for the prognosis of patients with ENKTL.



Patients and Methods


Ethical Statement

This study was approved by the Medical Ethics Committees of Sun Yat-sen University Cancer Center. The study procedures were conducted in accordance with the World Medical Association Declaration of Helsinki. Written informed consents were provided by patients to use data stored in the hospital database.



Study Population

The database of 204 patients with diagnosed ENKTL from December 28th 2010 to May 1st 2019 in Sun Yat-sen University Cancer Center was surveyed retrospectively. The inclusion criteria include: (1) pathologically diagnosed ENKTL according to the WHO classification of tumors of hematopoietic and lymphoid tissues; (2) no preceding malignant or secondary tumor; (3) no preceding treatment; (4) the subsequent treatment was chemotherapy with or without radiation or radiotherapy alone to achieve the therapeutic intent; (5) complete followed up data and clinical information. The exclusion criteria were: (1) neoadjuvant chemotherapy, (2) no routine blood examination before treatment, (3) incomplete/inaccurate medical records, and (4) acute chronic active inflammatory or infectious diseases.



Data Collection

The following baseline clinical information were collected by medical record: age, gender; Karnofsky performance status (KPS); Ann Arbor stage; B symptoms; pathological diagnosis; EBV infection status; computed tomography (CT) or magnetic resonance (MR) image of the neck, nasopharynx, abdomen, chest, and pelvis; or positron discharge tomography/computed tomography (PET/CT) of the entire body. All the patients were evaluated with blood cell counts, serum CRP, and Alb levels before treatment and were followed up from the date of diagnosis. They were followed up generally every 3 months in the first year, every 6 months in the second and third year, and every year thereafter. At the last follow-up date, clinical attendance was made by direct communication with the patient or his or her family. Overall survival (OS) was counted from the date of diagnosis to the date of death or the final follow-up.



Statistical Analysis

We apply Chi-square test or Fisher’s exact test to evaluate varying baseline and clinicopathological parameters according to the variety of data. The optimal cut-off value for the systemic inflammatory indexes NLR and LMR was determined by the receiver-operating-characteristic (ROC) curve. The optimal cut-off value of Alb and CRP are their clinical standard values. The log-rank test was applied to analyze the difference between the curves. Univariate or multivariate death hazard ratios(HRs) were calculated by Cox proportional hazard model. All reported P-values were two-sided, and P < 0.05 was considered to be statistically significant.CIs were calculated at the 95% level. The survival curves were figured by Kaplan-Meier survival analysis. Discrimination was measured by Harrell’s concordance index (C-index), which quantifies the likelihood of two random patients. The patient who relapses for the first time had a higher possibility of interest event.

The ROC curve was executed using the MedCalc Statistical Software version 18.2.1 (MedCalc Software bvba, Ostend, Belgium).The C-index was calculated by R version 4.0.2 via the survival and design packages, while other analyses were performed using the SPSS software version 25.0 (IBM Corp, Armonk, NY, United States).




Results


Patient Characteristics

According to the including and excluding criteria above, 20 patients were excluded. Therefore, 184 patients were enrolled and analyzed in this study. The baseline characteristics of these patients were showed in Table 1. The median age was 44.0 years, ranging from 15 to 82 years. The age interquartile range (IQR) was 34.0–54.0 years. There were 129 (70.1%) male and 55 (29.9%) female patients. A total of 146 (79.3%) patients had KPS higher than 80.A total of 113 patients (61.4%) had B symptoms at the initial assess, 57.1% of patients had stage III or IV disease, and 164 (89.1%) of patients had nasal type ENKTL. Thirty-four patients had more than one extranodal involvement. Some patients had metastases to the liver (one case), lung (two case), kidney (one case), adrenal gland (three cases), skin (two cases), and gastrointestinal tract (two cases). The presence of EBV DNA was measured in the plasma or whole blood at diagnosis (n = 124). Plasma lactate dehydrogenase(LDH) was found to be elevated in 33 cases (17.9%). According to the International Prognostic Indexs (IPI) (International Non-Hodgkin’s Lymphoma Prognostic Factors Project, 1993), the majority of the patients (133 cases, 72.3%) were categorized as low risk (IPI = 0–1) and other patients (51cases, 27.7%) as low-intermediate/intermediate-high/high risk (IPI = 2−5). The patients with Korean Prognostic Indexs (Lee et al., 2006) (KPI) = 0−1 (117 cases, 63.6%) was significantly more than those with KPI = 2−4(67 cases, 36.4%). For the prognostic index of natural killer cell lymphoma (PINK) index (Kim et al., 2016), 63 cases (34.2%) were classified as low risk, 42 cases (22.8%) as intermediate risk, and 79 cases (42.9%) as high risk. There are 110 cases (59.8%) of patients had received radiation therapy.


Table 1 | Baseline characteristics of patients.





Optimal Cut-Off Values of Systemic Inflammatory Indexes

According to the ROC curve, the area under curve (AUC) of NLR was 0.669 (95% C: 0.596–0.735; P < 0.05) based on a cut-off value of 3.1. Similarly, the AUC of LMR was 0.623 (95% CI: 0.548–0.693; P < 0.05) based on a cut-off value of 2.4. As mentioned above, the optimal cut-off values of levels of CRP and Alb were 10 and 40 mg/L, respectively. The NLR-low group (60.9%, 112/184) had a higher OS than the NLR-high group (39.1%, 72/184; P < 0.001). The OS was significantly poorer in the LMR-high group (57.6%, 106/184) than in the LMR-low group (42.4%, 78/184; P = 0.015). The CRP-low group (64.1%, 118/184) had a higher OS than the CRP-high group (35.9%, 66/184; P = 0.001), and the OS was significantly shorter in the Alb-low group (41.8%, 77/184) than in the Alb-high group (58.2%, 107/184; P < 0.001) (Figure 1).




Figure 1 | Kaplan-Meier analysis for OS according to the Optimal cut-off values of NLR (A), LMR (B), CRP (C), and Alb (D).





Association of Systemic Inflammatory Indexes With OS

We evaluated the association of systemic inflammatory indexes with the OS of patients. The median follow-up period was 28.5 months. The 5-year OS rates for the whole cohort were 60.2%. The univariate and multivariate survival analyses are presented in Table 2. In the univariate analysis, the following factors significantly predicted poor outcome:low KPS score (KPS ≤ 80),B symptoms, advanced Ann Arbor stage (III/IV), hemophilic syndrome, bone marrow involvement, regional lymph node involvement, paranasal sinus invasion, positive plasma EBV-DNA, CRP of ≥10mg/L, Alb level of <40 mg/L, NLR ≥ 3.1, LMR < 2.4, and IPI score≥2. The multivariate analysis was performed on the clinical parameters related to shorter overall survival and important clinical factors, such as age and serum LDH level. We used conditional Cox regression analysis and found four negative prognostic factors on OS:Hemophilic syndrome (HR: 10.540, 95% CI: 3.440–32.291; P < 0.001), advanced Ann Arbor stages (III–IV) (HR: 4.606, 95% CI: 1.661–12.774; P = 0.003), paranasalsinus invasion (HR: 2.323, 95% CI: 1.069–5.047;P = 0.033), NLR ≥ 3.1 (HR: 3.019, 95% CI: 1.317–6.923; P = 0.009), Alb level of <40mg/L (HR: 0.350, 95% CI: 0.134–0.915; P = 0.032), and radiation therapy (HR: 0.430, 95% CI: 0.205–0.901; P = 0.025).


Table 2 | Univariate and multivariate analyses of potential prognostic factors for OS.





A Modified Systemic Inﬂammation Score

In previous studies, we found that the systemic inﬂammation score (SIS), which is based on the preoperative Alb level and LMR, was a prognostic factor in renal clear cell carcinoma and colorectal cancer. Based on the above results in this study, LMR could not predict survival in multivariate analysis. Intriguingly, high NLR and low level of Alb had poor overall survival.

Whether the combination of Alb level and NLR could predict the prognosis of patients with ENKTL remained unclear. Here, we established a modified systemic inﬂammation score (mSIS) to demonstrate the prognostic value of the combination of Alb level and NLR for the prognosis of ENKTL patients.

184 patients were divided into three groups. Group 1 (mSIS score of 0), patients with NLR ≥ 3.1 and Alb level of <40 g/L (44 cases, 23.9%). Group 2 (mSIS score of 1), patients with NLR < 3.1 and Alb level of <40 g/L or patients with NLR ≥ 3.1 and Alb level of ≥40 g/L (60 cases, 32.6%). Group 3 (mSIS score of 2), patients with NLR < 3.1 and Alb level of ≥40 g/L (80 cases, 43.5%). The mean for OS of these three groups were 42 months (95% CI: 31.4–53.12), 77 months (95% CI: 68.5–87.5), 89 months (95% CI: 71.4–82.7), respectively (P < 0.001; Figure 2). The C-index of mSIS is 0.725.




Figure 2 | Kaplan-Meier analysis for OS according to the mSIS.



We separated our patients according to the IPI, KPI, and PINK. The patients could be stratified into two risk groups based on IPI (IPI, 0-1 vs. ≥2, P < 0. 0 0 1), 133 (72.3%) patients were in the low-risk group, and 51 patients were in the high-risk group. Using the KPI, patients were unable to be distinguished in two risk groups (P = 0.084). Using the PINK, there was no difference in the survival difference between the low-risk and intermediate-risk groups (P = 0.199) (Figure 3). However, the mSIS can classify the patients into the low-risk group of the IPI (P < 0.001) and the low-risk and intermediate-risk PINK group (P = 0.019; Figure 4).




Figure 3 | Kaplan-Meier analysis for OS according to the IPI (A), KPI (B), low-risk and intermediate-risk according to the PINK (C).






Figure 4 | Kaplan-Meier analysis for OS according to the IPI (0-1) (A), low-risk and intermediate-risk according to the PINK (B), as determined by the mSIS.






Discussion

ENKTL is usually associated with poor prognosis. Tremendous efforts have been made in searching valid survival indicators for patients with ENKTL. Numerous studies have demonstrated that cancer progression is caused by the intrinsic properties of tumor cells as well as the systemic and local inflammatory responses. Cancer can cause local and systemic inflammation, which is thought to be associated with cancer and is a hallmark of cancer development and progression (Rajendran et al., 2018). Different systemic inflammatory indicators including NLR, LMR, CRP, and Alb have been analyzed in several malignant tumors with poor outcome and low therapeutic response (Lee et al., 2006; Stotz et al., 2014; Gu et al., 2015; Koh et al., 2015; Kim et al., 2016; Jing et al., 2017; Rajendran et al., 2018). The optimal cut-off values for these systemic inflammatory biomarkers are distinct in a large number of malignancies (Stotz et al., 2014; Chen et al., 2015; Gu et al., 2015; Kim et al., 2015; Koh et al., 2015; Kim et al., 2016; Jing et al., 2017; Tan et al., 2017). We investigated their prognostic significance in ENKTL in this study.

In order to confirm the optimal cutoff value of those indexes in predicting the prognosis of ENKTL, we used a ROC curve analysis. According to the ROC curve and the Youden index, the optimal cut-off values of NLR,LMR in predicting OS were 3.1 and 1.4, respectively. Based on these value, 184 patients were divided into low- and high-risk groups. Based on the results, NLR (P = 0.009) and Alb level (P = 0.032) were shown to be able to predict the OS in patients with ENKTL. At the same time, hemophilic syndrome (P < 0.001), paranasalsinus invasion (P = 0.033), advanced Ann Arbor stages (III–IV) (P = 0.001), and radiation therapy (P = 0.025) also considerably predicted poor survival in multivariate analysis.

The systemic inﬂammation score (SIS), which is based on the pretreatment level of lymphocyte-to-monocyte ratio (LMR) and serum albumin (Alb). In the current study, we creatively establish a modified systemic inﬂammation score (mSIS) as a novel, straightforward, and valuable prognostic indicator for OS in for patients with ENKTL, which is based on more than preoperative NLR and serum Alb level.

The mSIS on prognosis of ENKTL is constructed primarily by the NLR and Alb level. Neutrophils and lymphocytes form NLR. Neutrophils can produce chemokines and cytokines to inhibit the immune activity of lymphocytes and natural killer cells. The interaction between neutrophils and cancer cells could produce inflammatory response, which cause the proliferation, invasion and metastasis of tumors (Petrie et al., 1985). On the contrary, lymphocytes, the basic component of adoptive immune system (Dunn et al., 2004), could enhance tumor immune monitoring and suppress the proliferation, invasion, and metastasis of tumor cells. In our study, NLR ≥ 3.1 significantly predicted poor survival in univariate analysis Therefore, NLR is important in the prognosis of ENKTL. The level of Alb, which is widely applied as an excellent indicator of malnutrition and cachexia in patients with advanced cancer. It has been found that Alb of <40 mg/L was remarkably predict shorter overall survival in univariate analysis. Therefore, the mSIS may enable to assess the impact of tumors on systemic inflammation and malnutrition.

However, although the prognostic value of mSIS has been shown for predicting the survival of patients with ENKTL, the mechanism is still unclear. A lower score of mSIS indicates an elevated NLR and/or low level of albumin, which might indicate immunological response, malnutrition, and cachexia.

On one hand, neutrophils secrete reactive oxygen species that could lead to cellular genetic instability and DNA damage and promote tumor microenvironment to induce carcinogenesis (Weitzman et al., 1990). Neutrophils can also secrete vascular endothelial growth factor (VEGF), which promote tumor cell cycle by activating VEGF receptor 2 (Shamamian et al., 2001; Kusumanto et al., 2003). Lymphocytes are a basal anti-tumor defense line, a reduced number of lymphocytes is associated with unstable host defense to the advanced tumors. There are some subsets of lymphocytes including CD4+ T helper type 1 lymphocytes,CD8+ cytotoxic T lymphocytes and natural killer T cells. They were shown to have anticancer abilities detecting precancerous cells and destroying them, directly killing cancer cells, and preventing angiogenesis and tumor metastasis (Lowther and Hafler, 2012; Li et al., 2014). Moreover, neutrophils have been reported to inhibit T cell activation by producing nitric oxide, arginase, and reactive oxygen species, bringing about the depletion of the lymphocyte immune response (Muller et al., 2009). These may explain the reason that elevated NLR may serve as an independent prognostic factor for OS owing to the counts of increased neutrophils and reduced lymphocytes.

On the other hand, albumin is considered as a nutritional indicator. In recent studies, albumin has become a common indicator for predicting survival of a variety of cancers, such as osteosarcoma, renal cell carcinoma colorectal cancer, hepatocellular carcinoma, and prostate cancer (Yi et al., 2014; Chen et al., 2015; Nazha et al., 2015; Chi et al., 2016; Hiraoka et al., 2016). The mechanisms might involve in malnutrition and tumor microenvironmental imbalance. High concentrations of interleukin 6 (IL-6) and tumor necrosis factor (TNF) regulate liver cells to generate albumin production and increase the permeability of the microvasculature. It has been validated that albumin can maintain cell growth and DNA replication, and produce antioxidant effects on carcinogens (Arroyo et al., 2014). In addition, malnutrition will weaken the human body’s cellular immunity,h umoral immunity, phagocytosis, and other defense mechanisms, thus leading to an increased possibility of infection and poor anti-tumor treatment effect (Chandra et al., 1999).

This study suggested that mSIS is superior to IPI,KPI and PINK, and could be a new prognostic scoring system model contributes to the risk assessment for patients with ENKTL.

There are some limitation in our study. Firstly, as a retrospective study with a moderate sample size and a single center design, patient selection bias may exist. Secondly, it is difficult to keep the heterogeneity in the treatment used for each patient, which result in different clinical prognosis.Nevertheless, prospective trials are warranted for future study.

In conclusion, our study indicates that mSIS can disclosed the systemic inflammatory reaction and damaged nutritional status and therefore can forecast the survival of patients with ENKTL. Patients with higher mSIS had better OS. mSIS will help direct individual treatment for patients with ENKTL. Patients with low mSIS should be well monitored and treated more seriously to avoid tumor progression.



Data Availability Statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation, to any qualified researcher.



Ethics Statement

The studies involving human participants were reviewed and approved by ClinicalTrials.gov. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author Contributions

These authors contributed equally: HH, LC, and XF. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by Science and Technology Planning Project of Guangdong Province, China (grant number 2017A020215030), Basic and Applied Basic Research Fund Project of Guangdong Province, China (grant numbers 2019A1515010742 and 2019A1515010702]. The funders had no role in the study design, data collection and analysis, decision to publish, or preparation of the manuscript.



References

 International Non-Hodgkin’s Lymphoma Prognostic Factors Project (1993). A predictive model for aggressive non-hodgkin’s lymphoma. N. Engl. J. Med. 329, 987–994. doi: 10.1056/NEJM199309303291402

 Akinci Ozyurek, B., Sahin Ozdemirel, T., Buyukyaylaci Ozden, S., Erdogan, Y., Kaplan, B., and Kaplan, T. (2017). Prognostic value of the neutrophil to lymphocyte ratio (NLR) in lung cancer cases. Asian Pac. J. Cancer Prev. 18 (5), 1417–1421. doi: 10.22034/APJCP.2017.18.5.1417

 Arroyo, V., García-Martinez, R., and Salvatella, X. (2014). Human serum albumin, systemic inflammation, and cirrhosis. J. Hepatol. 61, 396–407. doi: 10.1016/j.jhep.2014.04.012

 Chandra, R. K. (1999). Nutrition and immunology: From the clinic to cellular biology and back again. Proc. Nutr. Soc. 58, 681–683. doi: 10.1017/S0029665199000890

 Chen, K. L., Liu, Y. H., Li, W. Y., Chen, J., Gu, Y. K., Geng, Q. R., et al. (2015). The prognostic nutritional index predicts survival for patients with extranodal natural killer/T cell lymphoma, nasal type. Ann. Hematol. 94 (8), 1389–1400. doi: 10.1007/s00277-015-2361-8

 Chen, Z., Shao, Y., Fan, M., Zhuang, Q., Wang, K., Cao, W., et al. (2015). Prognostic significance of preoperative C-reactive protein: Albumin ratio in patients with clear cell renal cell carcinoma. Int. J. Clin. Exp. Pathol. 8, 14893–14900.

 Chi, K. N., Kheoh, T., Ryan, C. J., Molina, A., Bellmunt, J., Vogelzang, N. J., et al. (2016). A prognostic index model for predicting overall survival in patients with metastatic castration-resistant prostate cancer treated with abiraterone acetate after docetaxel. Ann. Oncol. 27, 454–460. doi: 10.1093/annonc/mdv594

 Dunn, G. P., Old, L. J., and Schreiber, R. D. (2004). The immunobiology of cancer immunosurveillance and immunoediting. Immunity 2, 137–148. doi: 10.1016/j.immuni.2004.07.017

 Freud, A. G., Yokohama, A., Becknell, B., Lee, M. T., Mao, H. C., Ferketich, A. K., et al. (2006). Evidence for discrete stages of human natural killer cell differentiation in vivo. J. Exp. Med. 203, 1033–1043. doi: 10.1084/jem.20052507

 Gu, X. B., Tian, T., Tian, X.-J., and Zhang, X.-J. (2015). Prognostic significance of neutrophil-to-lymphocyte ratio in non-small cell lung cancer: a meta-analysis. Sci. Rep. 5, 12493. doi: 10.1038/srep12493

 Hiraoka, A., Kumada, T., Nouso, T., Tsuji, K., Itobayashi, E., Hirooka, M., et al. (2016). Proposed New sub-grouping for intermediate-stage hepatocellular carcinoma using albumin-bilirubin grade. Oncology.  91 (3), 153–161. doi: 10.1159/000447061

 Jing, C. Y., Fu, Y.-P., Shen, H.-J., Zheng, S.-S., Lin, J.-J., Yi, Y., et al. (2017). Albumin to gamma-glutamyltransferase ratio as a prognostic indicator in intrahepatic cholangiocarcinoma after curative resection. Oncotarget 8 (8), 13293–13303. doi: 10.18632/oncotarget.14530

 Kim, E. Y., Lee, J. W., Yoo, H. M., Park, C. H., and Song, K. Y. (2015). The platelet-to-lymphocyte ratio versus neutrophil-to-lymphocyte ratio: which is better as a prognostic factor in gastric cancer? Ann. Surg. Oncol. 22 (13), 4363–4370. doi: 10.1245/s10434-015-4518-z

 Kim, S. J., Yoon, D. H., Jaccard, A., Chng, W. J., Lim, S. T., Hong, H., et al. (2016). A prognostic index for natural killer cell lymphoma after non-anthracycline-based treatment: a multicentre, retrospective analysis. Lancet Oncol. 17, 389–400. doi: 10.1016/S1470-2045(15)00533-1

 Koh, Y. W., Park, C. S., Yoon, D. H., Suh, H., and Huh, J. (2014). Should the cut-off values of the lymphocyte to monocyte ratio for prediction of prognosis in diﬀuse large B-cell lymphoma be changed in elderly patients? Eur. J. Haematol. 93 (4), 340–348. doi: 10.1111/ejh.12354

 Koh, C. H., Bhoo-Pathy, N., Ng, K.-L., Jabir, R. S., Tan, G.-H., See, M.-H., et al. (2015). Utility of pre-treatment neutrophil-lymphocyte ratio and platelet-lymphocyte ratio as prognostic factors in breast cancer. Br. J. Cancer 113 (1), 150–158. doi: 10.1038/bjc.2015.183

 Kusumanto, Y. H., Dam, W. A., Hospers, G. A., Meijer, C., and Mulder, N. H. (2003). Platelets and granulocytes, in particular the neutrophils, form important compartments for circulating vascular endothelial growth factor. Angiogenesis 6, 283–287. doi: 10.1023/B:AGEN.0000029415.62384.ba

 Kwong, Y. L., and Khong, P. L. (2011). Central palatal perforation in nasal natural killer cell lymphoma. Br. J. Haematol. 152 (1), 2. doi: 10.1111/j.1365-2141.2010.08461.x

 Kwong, Y. L. (2005). Natural killer-cell malignancies: diagnosis and treatment. Leukemia 19 (12), 2186–2194. doi: 10.1038/sj.leu.2403955

 Lee, J., Suh, C., Park, Y. H., Ko, Y. H., Bang, S. M., Lee, J. H., et al. (2006). Extranodal natural killer T-cell lymphoma, nasal-type: a prognostic model from a retrospective multicenter study. J. Clin. Oncol. 24, 612–618. doi: 10.1200/JCO.2005.04.1384

 Li, L., Wang, L., Song, P., Geng, X., Liang, X., Zhou, M., et al. (2014). Critical role of histone demethylase RBP2 in human gastric cancer angiogenesis. Mol. Cancer. 13, 81. doi: 10.1186/1476-4598-13-81

 Lin, J. P., Lin, J. X., Cao, L. L., Zheng, C.-H., Li, P., Xie, J.-W., et al. (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. doi: 10.18632/oncotarget.17058

 Lowther, D. E., and Hafler, D. A. (2012). Regulatory T cells in the central nervous system. Immunol. Rev. 248 (1), 156–169. doi: 10.1111/j.1600-065X.2012.01130.x

 McMillan, D. C., Canna, K., and McArdle, C. S. (2003). Systemic inflammatory response predicts survival following curative resection of colorectal cancer. Br. J. Surg. 90, 215–219. doi: 10.1002/bjs.4038

 McMillan, D. C. (2013). The systemic inﬂammation-based Glasgow Prognostic Score: a decade of experience in patients with cancer. Cancer Treat Rev. 39 (5), 534–540. doi: 10.1016/j.ctrv.2012.08.003

 Montaldo, E., Vacca, P., Moretta, L., and Mingari, M. C. (2014). Development of human natural killer cells and other innate lymphoid cells. Semin. Immunol. 26 (2), 107–113. doi: 10.1016/j.smim.2014.01.006

 Muller, I., Munder, M., Kropf, P., and Hansch, G. M. (2009). Polymorphonuclear neutrophils and T lymphocytes: strange bedfellows or brothers in arms? Trends Immunol. 30, 522–530. doi: 10.1016/j.it.2009.07.0077

 Nazha, B., Moussaly, E., Zaarour, M., Weerasinghe, C., and Azab, B. (2015). Hypoalbuminemia in colorectal cancer prognosis: Nutritional marker or inflammatory surrogate? World J. Gastrointest. Surg. 7, 370–377. doi: 10.4240/wjgs.v7.i12.370

 Petrie, H. T., Klassen, L. W., and Kay, H. (1985). Inhibition of human cytotoxic T lymphocyte activity in vitro by autologous peripheral blood granulocytes. J. Immunol. 134, 230–234.

 Rajendran, P., Chen, Y., Chen, Y., Chung, L., Tamilselvi, S., Shen, C., et al. (2018). The multifaceted link between inflammation and human diseases. J. Cell. Physiol. 233 (9), 6458–6471. doi: 10.1002/jcp.26479

 Rajwa, P., Życzkowski, M., Paradysz, A., Bujak, K., and Bryniarski, P. (2018). Evaluation of the prognostic value of LMR, PLR, NLR, and dNLR in urothelial bladder cancer patients treated with radical cystectomy. Eur. Rev. Med. Pharmacol. Sci. 22 (10), 3027–3037. doi: 10.26355/eurrev_201805_15060

 Rickinson, A. B., Murray, R. J., Brooks, J., Griffin, H., Moss, D. J., and Masucci, M. G. (1992). T cell recognition of Epstein–Barr virus associated lymphomas. Cancer Surv. 13, 53–80.

 Shamamian, P., Schwartz, J. D., Pocock, B. J., Monea, S., Whiting, D., Marcus, S. G., et al. (2001). Activation of progelatinase A (MMP-2) by neutrophil elastase, cathepsin G, andproteinase-3: a role for inflammatory cells in tumor invasion and angiogenesis. J. Cell Physiol. 189, 197–206. doi: 10.1002/jcp.10014

 Stotz, M., Pichler, M., Absenger, G., Szkandera, J., Arminger, F., Schaberl-Moser, R., et al. (2014). The preoperative lymphocyte to monocyte ratio predicts clinical outcome in patients with stage III colon cancer. Br. J. Cancer 110 (2), 435–440. doi: 10.1038/bjc.2013.785

 Sun, J. C., and Lanier, L. L. (2011). NK cell development, homeostasis and function: parallels with CD8+ T cells. Nat. Rev. Immunol. 11 (10), 645–657. doi: 10.1038/nri3044

 Tan, Z., Zhang, M., Han, Q., Wen, J., Luo, K., Lin, P., et al. (2017). A novel blood tool of cancer prognosis in esophageal squamous cell carcinoma: the Fibrinogen/Albumin Ratio. J. Cancer 8 (6), 1025–1029. doi: 10.7150/jca.16491

 Tse, E., and Kwong, Y. L. (2013). How I treat NK/T-cell lymphomas. Blood 121 (25), 4997–5005. doi: 10.1182/blood-2013-01-453233

 Weitzman, S. A., and Gordon, L. I. (1990). Inflammation and cancer: role of phagocytegenerated oxidants in carcinogenesis. Blood 76, 655–663. doi: 10.1182/blood.V76.4.655.655

 Yi, J. H., Wang, D., Li, Z. Y., Hu, J., Niu, S.-F., and Liu, X.-L. (2014). C-reactive protein as a prognostic factor for human osteosarcoma: A meta-analysis and literature review. PLoS One 9, e94632. doi: 10.1371/journal.pone.0094632



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.

Copyright © 2020 Huang, Chen, Fang, Guo, Lin, Hong, Li, Wang, Tian, Chen, Yao, Chen, Li and Pan. 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/fphar-11-593392-g004.jpg





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Characteritics.

Age

260
Gender

Femdlo
KPS score
80

Ann Arbor stages
H

v

B symptoms

Hemophilic syndrome
Bone marrow involvement
Subtypes

Nosal

Non-nasa

Extranodal involvement sites
2

2

Lymph-nodo involvement
Epstoin-Barr virus nfection
Paranasalsinus invasion
CRP > 10mgn

NLR 231

LMR >24

ALB <40 mo/L

LOH olevated

KPl score 22

P score > 2

Radiation therapy

Univariate analysis

HR (95% )

2060 (0:953-4.453)

1.190(0.550-2574)

0426 0201-0904)

5675 2.177-14.796)
3.164 (1.207-7673)
8098 (3.290-10.929)
4390 (1.886-10215)

1071 (0325-3527)

2057 (918-4611)
4301 (2.067-8950)
3357 (1.269-8741)
2308(1.107-4.789)
2964 (1.470-5.975)
348 (1.6617.157)
0428 (0211-0867)
5501 (2396-11.049)
2.1120946-4.727)
1838(0910-0711)
2365 (1.144-4889)
035%0.175-0.713)

o008

o658

00z

o9t

008

0013
0026

0001
o016

0089
000
002

0004

Mativariate analysis

HR (95% O

460601.661-12770)

105403.440-32291)

2320(1.060-6.047)
2019013176929

03500.134-0915)

0.43000.205-0.901)

051

0207

0341

0891

0354
0312

005

o791

0734
0025





OEBPS/Images/fphar.2020.593392_cover.jpg
, frontiers
in Pharmacology

Prognostic Value of the Modified

Systemic Inflammation Score in

Patients With Extranodal Natural
Killer/T-Cell Lymphoma





OEBPS/Images/fphar-11-593392-g002.jpg
arow =0

arow )






OEBPS/Images/logo.jpg
’ frontiers
in Pharmacology





OEBPS/Text/nav.xhtml


  

    Table of Contents



    

		Cover



      		

        Prognostic Value of the Modified Systemic Inﬂammation Score in Patients With Extranodal Natural Killer/T-Cell Lymphoma

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Patients and Methods

        

          		

            Ethical Statement

          



          		

            Study Population

          



          		

            Data Collection

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Patient Characteristics

          



          		

            Optimal Cut-Off Values of Systemic Inflammatory Indexes

          



          		

            Association of Systemic Inflammatory Indexes With OS

          



          		

            A Modified Systemic Inﬂammation Score

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/fphar-11-593392-g003.jpg





OEBPS/Images/table1.jpg
Characteristics

Age [median (range), years]
<60

260

Gender

Mo

Fomle.

KPS score

80

>80

Ann Arbor stages

HI

Y

B symptoms.

Hemophilic syndrome
Bone marrow involvement
Subtypes

Nasal

Non-nasal

Extranodal involvement sites
2

2

Lymph-node involvement
Plasma Epstein-Barr virus
DNA(+)

LDH elevated
Paranasalsinus invasion
Korean Prognostic Indexs.
(KPI) score

0-1

>4

International Prognostic
Indexs(IP) score

0-1

2-5

The prognostic index of
natural killer lymphoma
(PINK) model

Low-risk

intermedate-risk

High-rsk

Radiation therapy

No. of patients:
153
a1

129

146
7
105
13
16

164
20

150

115

124

2

nr
67

133
51

a2
7
110

89.1
109

815
185
625
67.4

17.9
228

723
277

228
429
598





OEBPS/Images/fphar-11-593392-g001.jpg





