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Introduction: The present study investigated the crucial role of inflammation-based prognostic scores in

locally advanced cervical esophageal squamous cell carcinoma (ESCC) patients who underwent curative

concurrent chemoradiotherapy (CCRT).

Methods: There were 411 ESCC patients enrolled, including 63 cervical ESCC patients. Using the

propensity score matching method, 63 thoracic ESCC patients were matched to the 63 cervical ESCC

patients. The inflammation-based prognostic scores included the neutrophil lymphocyte ratio (NLR),

platelet lymphocyte ratio (PLR), albumin level, c-reactive protein (CRP) level, modified Glasgow

prognostic score (mGPS), and CRP/albumin ratio. The chi-square test and Kaplan–Meier method were

used for categorical variable data and overall survival, respectively. A Cox regression model was

performed for univariate and multivariable analyses.

Results: With respect to cervical ESCC, NLR ≥ 2.5 (P=0.019), PLR ≥ 103 (P=0.013), CRP value > 10 mg/l

(P=0.040), mGPS ≥ 1 (P=0.040), and CRP/albumin ratio ≥ 9.5 (P=0.033) were significant predictors of

worse overall survival (OS) in the univariate analysis. In a multivariable analysis, PLR ≥ 103 (P=0.010,

HR: 2.66, 95% CI: 1.27-5.58) and mGPS ≥ 1 (P=0.030, HR: 2.03, 95% CI: 1.07-3.86) were the

independent prognostic parameters of worse OS. The prognostic value of these biomarkers in the

matched thoracic ESCC patients was similar and compatible with the results in the cervical ESCC group in

the univariate and multivariable analyses.

Conclusions: Our study suggests that these inflammation-based prognostic scores are helpful in clinical

practice, and PLR and mGPS may predict the prognosis for locally advanced cervical ESCC patients who

receiving curative CCRT.
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33

34 Abstract

35 Introduction: The present study investigated the crucial role of inflammation-based prognostic 

36 scores in locally advanced cervical esophageal squamous cell carcinoma (ESCC) patients who 

37 underwent curative concurrent chemoradiotherapy (CCRT). 

38 Methods: There were 411 ESCC patients enrolled, including 63 cervical ESCC patients. Using 

39 the propensity score matching method, 63 thoracic ESCC patients were matched to the 63 

40 cervical ESCC patients. The inflammation-based prognostic scores included the neutrophil 

41 lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR), albumin level, c-reactive protein (CRP) 

42 level, modified Glasgow prognostic score (mGPS), and CRP/albumin ratio. The chi-square test 

43 and Kaplan–Meier method were used for categorical variable data and overall survival, 

44 respectively. A Cox regression model was performed for univariate and multivariable analyses.

45 Results: With respect to cervical ESCC, NLR ≥ 2.5 (P=0.019), PLR ≥ 103 (P=0.013), CRP 

46 value > 10 mg/l (P=0.040), mGPS ≥ 1 (P=0.040), and CRP/albumin ratio ≥ 9.5 (P=0.033) were 

47 significant predictors of worse overall survival (OS) in the univariate analysis. In a multivariable 

48 analysis, PLR ≥ 103 (P=0.010, HR: 2.66, 95% CI: 1.27-5.58) and mGPS ≥ 1 (P=0.030, HR: 2.03, 
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49 95% CI: 1.07-3.86) were the independent prognostic parameters of worse OS. The prognostic 

50 value of these biomarkers in the matched thoracic ESCC patients was similar and compatible 

51 with the results in the cervical ESCC group in the univariate and multivariable analyses.

52 Conclusions: Our study suggests that these inflammation-based prognostic scores are helpful in 

53 clinical practice, and PLR and mGPS may predict the prognosis for locally advanced cervical 

54 ESCC patients who receiving curative CCRT.

55

56 Introduction

57     Esophageal cancer is one of the most fatal human malignancies worldwide. In Taiwan, 

58 esophageal squamous cell carcinoma (ESCC) is the major pathologic type of esophageal cancer, 

59 accounting for more than 90% of all cases, and is the ninth leading cause of cancer-related deaths 

60 (National Department of Health, Republic of China, 2015). The cervical esophagus is a small 

61 portion of the esophagus with a length of 5 cm, and cervical ESCC accounts for only a small 

62 portion, specifically, less than 10%, of all esophageal cancer cases (Yin et al., 1983). In the past, 

63 the standard treatment for cervical ESCC was radical surgery, radiotherapy, or a combination of 

64 both. However, the surgery usually consisted of laryngoesophagectomy and reconstruction with 
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65 gastric transposition or colon graft. Moreover, even with such surgery, the 5-year survival rate 

66 was only 12% to 27% and the post-operative mortality rate was high at 6% to 20% with 

67 significant morbidities (Grass et al., 2015). Recently, however, several studies have shown that 

68 concurrent chemotherapy (CCRT) improves survival rates for ESCC and head/neck cancer 

69 patients; therefore, some physicians preferred definitive CCRT rather than surgical resection for 

70 cervical ESCC patients in clinical practice, especially for locally advanced status (Cooper et al., 

71 1999; Pignon et al., 2009).     

72     Growing evidences have revealed that inflammation plays an important role in tumor cell 

73 proliferation, migration, invasion, and metastasis, as well as disease progression (Balkwill & 

74 Mantovani, 2001; Mantovani et al., 2008). A series of inflammatory biomarkers, such as the 

75 neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR), albumin level, c-reactive 

76 protein (CRP) level, modified Glasgow prognostic score (mGPS), and CRP/albumin ratio, have 

77 been identified to predict clinical outcomes in several cancer types, including esophageal cancer 

78 (Feng et al., 2014; Lindenmann et al., 2014; Pinato et al., 2014; Stotz et al., 2013; Templeton et 

79 al., 2014; Yodying et al., 2016). 
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80     With respect to esophageal cancer, these biomarkers were reported to be associated with 

81 tumor progression and prognosis in esophageal cancer patients who receive different therapeutic 

82 modalities, including surgical resection, neoadjuvant chemoradiotherapy followed by 

83 esophagectomy, esophagectomy followed by adjuvant chemoradiotherapy, and definitive 

84 chemoradiotherapy (Dutta et al., 2011; Feng et al., 2013; Miyata et al., 2011; Sharaiha et al., 

85 2011; Yoo et al., 2014). However, to the best of our knowledge, these biomarkers have not been 

86 evaluated in cervical ESCC patients who receive curative CCRT. 

87     In the present study, the locally advanced cervical ESCC patients who received curative 

88 CCRT in our hospital were retrospectively reviewed, and the aim of the study was to determine 

89 the clinical impact of inflammation-based prognostic scores in locally advanced cervical ESCC 

90 patients who have undergone curative CCRT. 

91

92 Material and Methods

93 Patient population  

94 Study approval was obtained from the Chang Gung Medical Foundation Institutional 

95 Review Board (201800845B0), and written informed consent from the patients or their families 
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96 was not judged necessary for this kind of retrospective study. We retrospectively reviewed ESCC 

97 patients with available medical records who underwent treatment between January 2005 and 

98 December 2015 at Kaohsiung Chang Gung Memorial Hospital. The eligibility criteria were as 

99 follows: (1) squamous cell carcinoma in histology (2) locally advanced status, stage III, without 

100 distant metastasis or neck/celiac lymph node metastasis; (3) complete CCRT with curative intent; 

101 (4) survive more than 3 months after completing CCRT; (5) no history of second primary 

102 malignancy, such as head and neck cancers; (6) no form of any acute or chronic 

103 infection/inflammatory disease; and (7) Eastern Cooperative Oncology Group performance 

104 status 0-1. Ultimately, there were 411 ESCC patients who met the criteria for further analysis, 

105 including 63 patients who had tumors located in the cervical esophagus and 348 patients with 

106 thoracic esophageal tumors. 

107 In order to prevent selection bias for better comparison, the propensity score matching 

108 method was used among the 348 thoracic ESCC patients. First, we used binary logistic 

109 regression to calculate a propensity score, with covariates including age, gender, tumor T status, 

110 tumor N status, tumor stage, and tumor grade being entered into the propensity model. 
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111 Subsequently, a 1-to-1 match with the closest matching scores between the 63 cervical thoracic 

112 patients and 63 thoracic ESCC patients was determined. The algorithm used is shown in Figure 1.

113  

114 Definition of inflammatory biomarkers and clinical tumor stage

115     In our study, chest computed tomography (CT), endoscopic ultrasonography (EUS), and 

116 positron emission tomography (PET) scans were performed for each patient, and the clinical 

117 tumor stage was determined according to the 7th American Joint Committee on Cancer (AJCC) 

118 staging system (Edge S et al., 2010). The definition of cervical esophageal cancer is that the 

119 tumor lies in the neck and is bordered superiorly by the hypopharynx and inferiorly by the 

120 thoracic inlet (sternal notch), approximately 15-20 cm from the incisors (Edge S et al., 2010).

121     Blood samples were obtained before treatment to measure the biomarkers of interest, which 

122 included the white blood cell count, platelet count, neutrophil count, lymphocyte count, albumin 

123 level, and CRP level. The NLR was calculated by dividing the neutrophil count by the 

124 lymphocyte count, and the PLR was defined as the platelet count divided by the lymphocyte 

125 count; the cut-off values for the NLR and PLR were 2.5 and 103, respectively (Dutta et al., 2011; 

126 Xie et al., 2016). The cut-off levels for CRP and albumin in this study were 10 mg/l and 3.5 g/dl, 
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127 respectively, with these levels being based on those used in previous studies (Forrest et al., 2003; 

128 McMillan, 2008; McMillan, 2013; McMillan et al., 2001). The mGPS was calculated using the 

129 CRP and albumin values and the scoring system was as follows: (1) patients with a normal CRP 

130 value (≤ 10 mg/l) were allocated a score of 0, regardless of the albumin level; (2) patients with a 

131 CRP level > 10 mg/l combined with an albumin level ≥ 3.5 g/dl were allocated a score of 1; (3) 

132 patients with a CRP > 10 mg/l and an albumin < 3.5 g/dl were allocated a score of 2 (McMillan, 

133 2008). The optimal cut-off level for the CRP/albumin ratio was defined as 9.5 in the subsequent 

134 analysis (Wei et al., 2015). All the indicators involved in the calculation of the inflammation-

135 based prognostic scores were examined before the patients underwent chemotherapy and 

136 radiotherapy.  

137

138 CCRT setting 

139     Curative intent radiotherapy was planned for each patient, and the details are described 

140 below. First, a customized thermoplastic immobilization device was designed. Subsequently, 

141 CT-simulation for image acquisition was performed. Inverse plan intensity-modulated 

142 radiotherapy (IMRT) was then used to deliver 6- or 10-MV photons to cover the treatment field, 
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143 including the neck and mediastinum. The gross target volume (GTV) was defined as the gross 

144 tumor and gross lymph nodes (LNs) according to chest CT scan and/or PET-CT images. The 

145 clinical target volume (CTV) comprehensively covered the esophagus, the mediastinal LNs, and 

146 the supraclavicular LNs. The planning target volume (PTV) was defined as the CTV expanded 

147 by 0.5-1.0 cm margins in all directions. The total doses prescribed to the PTV were 66-70 Gy in 

148 33-35 daily fractions for cervical ESCC and 50-50.4 Gy in 25-28 daily fractions for thoracic 

149 ESCC, followed by a boost dose to the gross neck LNs for an additional 10-16 Gy in 5-8 daily 

150 fractions.

151     Chemotherapy was performed concurrently with radiotherapy and consisted of cisplatin 

152 (75mg/m2; 4-hour infusion) on day 1 and 5-fluorouracil (1000mg/m2; continuous infusion) on 

153 days 1-4 every 4 weeks. For patients with creatinine clearance < 60 mL/min, carboplatin was 

154 used instead of cisplatin. 

155 The technique above-mentioned was performed according to previously published studies 

156 (Chen YH et al., 2017; Chen et al., 2017; Chen et al., 2018).

157

158 Statistical analysis  
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159 Comparisons between the groups were performed using the chi-square test for categorical 

160 variable data. A Cox regression model was used for univariate and multivariable analyses, and 

161 the hazard ratio (HR) and 95 confidence interval (CI) were computed with the Cox proportional 

162 hazards model. Overall survival (OS) was calculated from the date of diagnosis of the 

163 esophageal cancer to the date of death or last contact. The Kaplan–Meier method was used to 

164 estimate OS, and the log rank test was performed to evaluate the differences between the groups 

165 for univariate analysis. The statistical analyses were performed with the SPSS 19 software 

166 package (IBM, Armonk, NY). All of the tests were two-sided tests, and P < 0.05 was considered 

167 statistically significant.  

168  

169 Results

170 Patient characteristics

171     There were 411 locally advanced inoperable ESCC patients who completed CCRT with a 

172 curative intent at Kaohsiung Chang Gung Memorial Hospital who were retrospectively 

173 investigated in this study, including 63 cervical ESCC patients. All 63 cervical ESCC patients 

174 had an Eastern Cooperative Oncology Group performance status ≤ 1, and these patients consisted 
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175 of 61 male patients and 2 female patients with a median age of 58 years (range, 37-80 years). 

176 The tumor T status was revealed to be T2 in 1 patient (1.6%), T3 in 13 patients (20.6%), and T4 

177 in 49 patients (77.8%). Meanwhile, five patients (7.9%) were diagnosed as having N0 status, 24 

178 patients (38.1%) were diagnosed as having as having N1 status, 23 patients (36.5%) were 

179 diagnosed as having as having N2 status, and 11 patients (17.5%) were diagnosed as having as 

180 having N3 status. In terms of tumor stage, seven patients (11.1%) had stage IIIA, five patients 

181 (7.9%) had stage IIIB, and 51 patients (81.0%) had stage IIIC. Among the 63 patients, 14 

182 patients (22.3%) were classified as grade 1, 36 patients (57.1%) as grade 2, and 13 patients 

183 (20.6%) as grade 3. 

184     Using the propensity score matching method, 63 matched patients of the 348 thoracic ESCC 

185 patients were identified to compare to the 63 cervical ESCC patients. Parameters between these 

186 two groups were all matched without statistical difference, including tumor age, gender, T status, 

187 N status, tumor stage and tumor grade. The clinicopathological characteristics of the these 

188 cervical and thoracic ESCC patients are shown in Table 1.

189

190 Inflammation-based prognostic scores and clinical outcomes  
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191     The inflammation-based prognostic scores used in our study included NLR, PLR, albumin 

192 value, CRP value, mGPS, and CRP/albumin ratio which were all well investigated in previous 

193 studies (Dutta et al., 2011; Feng et al., 2014; Forrest et al., 2003; McMillan, 2013; Miyata et al., 

194 2011; Wei et al., 2015; Xie et al., 2016; Yodying et al., 2016). A total of 63 thoracic ESCC 

195 patients were identified to completely match the 63 cervical ESCC patients using the propensity 

196 score matching method. There were no significant differences in the baseline characteristics of 

197 these two groups, except for PLR (P=0.047). The comparison of inflammatory biomarkers in 

198 these cervical and thoracic ESCC patients are shown in Table 2.

199     With respect to cervical ESCC, NLR ≥ 2.5 (P=0.019), PLR ≥ 103 (P=0.013), CRP value > 

200 10 (P=0.037), mGPS ≥ 1 (P=0.037), and CRP/albumin ratio ≥ 9.5 (P=0.033) were significant 

201 predictors of worse OS in the univariate analysis. Patients with NLR ≥ 2.5 had worse OS 

202 compared to others with NLR < 2.5 (12.0 months versus 32.6 months, P=0.016, Figure 2A); and 

203 worse OS (11.6 months versus 25.3 months, P=0.010, Figure 2B) was also found in the 21 

204 patients with PLR ≥ 103 than the other 42 patients with PLR <103. The 35 patients with mGPS ≥ 

205 1 were found to have worse OS in comparison with the 28 patients with mGPS of 0 (12.0 months 

206 versus 25.3 months, P=0.037, Figure 2C); the total of 28 patients who had CRP/albumin ratio ≥ 
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207 9.5 had worse OS compared to the other 35 patients who had CRP/albumin ratio < 9.5 (12.0 

208 months versus 25.3 months, P=0.030, Figure 2D). In a multivariable analysis, PLR ≥ 103 

209 (P=0.010, HR: 2.66, 95% CI: 1.27-5.58) and mGPS ≥ 1 (P=0.030, HR: 2.03, 95% CI: 1.07-3.86) 

210 were the independent prognostic parameters of worse OS. 

211     With respect to thoracic ESCC, the univariate analysis showed that NLR ≥ 2.5 (P=0.041), 

212 PLR ≥ 103 (P=0.024), CRP value > 10 (P=0.001), mGPS ≥ 1 (P=0.001), and CRP/albumin ratio 

213 ≥ 9.5 (P=0.002) were still significant predictors of worse OS, similar to the results in the cervical 

214 ESCC group. Worse OS (9.0 months versus 14.4 months, P=0.038, Figure 3A) was also found in 

215 the 35 patients with ≥ 2.5 than the other 28 patients with NLR < 2.5; and patients with PLR ≥ 

216 103 had worse OS compared to others with PLR <103 (9.0 months versus 10.9 months, P=0.022, 

217 Figure 3B). The total of 35 patients who had mGPS ≥ 1 had worse OS compared to the other 28 

218 patients with mGPS of 0 (8.9 months versus 20.0 months, P=0.001, Figure 3C); the 28 patients 

219 who had CRP/albumin ratio ≥ 9.5 were found to have worse OS in comparison with the 35 

220 patients who had CRP/albumin ratio < 9.5 (9.0 months versus 15.9 months, P=0.002, Figure 3D). 

221 Patients with NLR ≥ 2.5 (P=0.012, HR: 2.21, 95% CI: 1.19-4.12) and mGPS ≥ 1 (P<0.001, HR: 
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222 3.13, 95% CI: 1.66-5.88) had worse OS than others with NLR < 2.5 and mGPS of 0 in the 

223 multivariable analysis. These univariate and multivariable survival analyses are shown in Table 3.

224

225 Discussion

226     Cervical ESCC is a small population of all esophageal cancer but is often locally advanced 

227 with nearby structures invasion at initial presentation (Yin et al., 1983). Although cervical ESCC 

228 only accounts for less than 10% of all cases, the management of this rare disease is very 

229 challenging. In the past, radical surgery with reconstruction was the gold standard of treatment, 

230 but the locally advanced status usually increased the difficulty of surgery, resulting in high 

231 mortality and morbidities (Grass et al., 2015). In the recently, growing evidences have 

232 demonstrated that CCRT improved overall survival for ESCC patients, and more and more 

233 physicians preferred definitive CCRT rather than surgical resection for cervical ESCC patients in 

234 clinical practice (Cooper et al., 1999; Pignon et al., 2009). As far as we know, there were limited 

235 studies which focused on the outcome of cervical ESCC patients, and the predictive prognostic 

236 biomarkers for this group was still lack. However, accumulating evidences have revealed that 

237 inflammation-based prognostic scores, such as NLR, PLR, mGPS, etc., were associated with 
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238 clinical outcome in several cancer types, including esophageal cancer (Feng et al., 2014; 

239 Lindenmann et al., 2014; Pinato et al., 2014; Stotz et al., 2013; Templeton et al., 2014; Yodying 

240 et al., 2016). Therefore, the current study is designed to determine the role of these 

241 inflammation-based biomarkers in cervical ESCC patients. 

242     Systemic inflammation plays an important role in the tumorigenesis, and the mechanism is 

243 very complicated. It may cause genetic mutations and instability, suppress antitumor immunity, 

244 decrease DNA repair function, and promote the formation of microenvironments, contributing to 

245 tumor initiation. In addition, it also induces tumor cell invasion, migration, metastasis and 

246 angiogenesis, resulting in tumor progression. The inflammatory factors are mainly derived from 

247 the secretion of both host and tumor cells, and the systemic reaction to cancer cells, including 

248 some chemokines and cytokines, transcription factors, CRP, circulating immunocytes, and so on 

249 (Balkwill, 2012; Elinav et al., 2013; Hoesel & Schmid, 2013; Nimptsch et al., 2015).  

250     In the present study, we selected six biomarkers to evaluate the prognosis in the cervical 

251 ESCC patients, including NLR, PLR, CRP, albumin, mGPS and CRP/albumin ratio. Neutrophil 

252 play an important role in the systemic inflammation, and platelets are a critical source of 

253 chemokines/cytokines, and they both promote tumor progression through many different 
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254 pathways (Balkwill & Mantovani, 2001; Grivennikov et al., 2010). NLR and PLR were well 

255 examined to predict the prognosis and have been frequently used in clinical practice in several 

256 cancer types (Feng et al., 2013; Stotz et al., 2013; Templeton et al., 2014). CRP is a protein of 

257 acute phase inflammation and has been reported to be associated with prognosis in esophageal 

258 cancer patients (Nozoe et al., 2001). Albumin level is a good tool to evaluate the nutrition status 

259 in cancer patients, and malnutrition is strongly correlated with worse treatment response and 

260 poor prognosis (Hu et al., 2009). The scoring system of mGPS, reported by McMillan, has been 

261 reported to be related to tumor size, lymph node metastasis, degree of tumor invasion, and 

262 overall survival in ESCC patients (McMillan, 2008). The CRP/albumin ratio was initially 

263 developed to predict clinical outcome and complications in patients with severe medical illness, 

264 such as sepsis; after that, it was also indicated to predict prognosis in some cancer patients 

265 (Ranzani et al., 2013; Wei et al., 2015). These biomarkers, such as complete blood 

266 count/differential count, CRP, and albumin, are easy-to-measure, and most are usually 

267 considered as routine pre-treatment tests in clinical practice.   

268     The goal of treatment between thoracic and cervical ESCC is a little different. For cervical 

269 ESCC patients, definitive CCRT is the more preferred therapeutic modality rather than surgical 
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270 resection due to high mortality and morbidities; therefore, higher radiotherapy dose (66-70 Gy) 

271 was planned for these patients. In contrast, the radiotherapy dose for thoracic ESCC patients who 

272 received CCRT is around 50 Gy. The different radiotherapy doses may result in different 

273 treatment response of CCRT and prognosis; although there were limited evidences to discuss the 

274 issue. Therefore, the role of inflammation-based prognostic scores for cervical and thoracic 

275 ESCC may be different. In previous studies, these biomarkers were well investigated and defined 

276 as prognostic factors in thoracic ESCC patients; however, the crucial role in cervical ESCC 

277 patients was unclear (Dutta et al., 2011; Feng et al., 2014; McMillan, 2008; Miyata et al., 2011; 

278 Wei et al., 2015; Xie et al., 2016; Yodying et al., 2016). The current study showed that NLR, 

279 PLR, CRP, mGPS and CRP/albumin ratio were strongly correlated to poor prognosis in cervical 

280 ESCC patients. Moreover, in order to correct for bias, the propensity score matching method was 

281 used to select a control group from among the locally advanced thoracic ESCC patients who 

282 received curative CCRT according to clinical tumor parameters (TNM stage, grade, sex and age) 

283 in our hospital. The prognostic value of these biomarkers in the matched thoracic ESCC patients 

284 was similar and compatible to the results in the cervical ESCC group in the univariate and 

285 multivariable analyses. 
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286     Several studies have revealed that sex is an independent prognostic factor of overall 

287 survival in esophageal cancer (Chen et al., 2013; Cheng et al., 2018; Micheli et al., 2009). In 

288 Taiwan, the male/female incidence ratio of esophageal cancer was 16.2, and male patients were 

289 reported to have significant worse prognosis compared to female patients (Cheng et al., 2018). In 

290 the current study, there were only 2 female patients and the male/female ratio was 30.5; therefore, 

291 the effect of sex in the survival analysis may be minimal. 

292     There are some limitations in our current study. First, the study only enrolled a small 

293 sample size, and all patients were treated at a single institution. Second, the study is a 

294 retrospective review, such that there may be selection bias. However, to be best of our 

295 knowledge, the current study is the first study to investigate the crucial role of inflammation-

296 based prognostic scores in cervical ESCC patients. Furthermore, it comprises the largest series 

297 thus far of locally advanced cervical ESCC patients who underwent curative CCRT, and may be 

298 helpful to clarify the situation of this rare ESCC group.

299     

300 Conclusions
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301     Our study suggests that the inflammation-based prognostic scores are helpful in clinical 

302 practice, and PLR and mGPS may predict the prognosis for locally advanced cervical ESCC 

303 patients who receiving curative CCRT.  
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Table 1(on next page)

Clinicopathological parameters in 126 locally advanced cervical/thoracic esophageal

SCC patients receiving curative CCRT
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Table 1. Clinicopathological parameters in 126 locally advanced 

cervical/thoracic esophageal SCC patients receiving curative CCRT

Characteristics
#Cervical esophageal 

SCC group (N=63)

 #Thoracic esophageal 

SCC group (N=63)
P value

Age 　 　 　

        < 60 years 37 (58.7%) 37 (58.7%) 1.0 

        ≥ 60 years 26 (41.3%) 26 (41.3%) 　

Sex 　 　 　

        Male 61 (96.8%) 61 (96.8%) 1.0 

        Female 2 (3.2%) 2 (3.2%) 　

T status 　 　  

2  1 (1.6%)  1 (1.6%) 1.0 

3 13 (20.6%) 13 (20.6%) 　

4 49 (77.8%) 49 (77.8%) 　

N status 　 　 　

0 5 (7.9%) 5 (7.9%) 1.0 

1  24 (38.1%)  24 (38.1%) 　

2 23 (36.5%) 23 (36.5%) 　

3 11 (17.5%) 11 (17.5%) 　

Stage 　 　 　

      IIIA 7 (11.1%) 7 (11.1%) 1.0 

      IIIB 5 (7.9%) 5 (7.9%) 　

      IIIC 51 (81.0%) 51 (81.0%) 　

Grade 　 　 　

1 14 (22.3%) 14 (22.3%) 1.0 

2 36 (57.1%) 36 (57.1%) 　

3 13 (20.6%) 13 (20.6%) 　

      Lower 3  (9%) 95 (26%) 　

SCC: squamous cell carcinoma; CCRT: concurrent chemoradiotherapy; #Using 

propensity score matching method. *Statistically significant.
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Table 2(on next page)

Comparison of inflammation-based prognostic scores in 126 locally advanced

cervical/thoracic esophageal SCC patients receiving curative CCRT
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Table 2. Comparison of inflammation-based prognostic scores in 126 

locally advanced cervical/thoracic esophageal SCC patients receiving 

curative CCRT

Characteristics
#Cervical esophageal 

SCC group (N=63)

 #Thoracic 

esophageal SCC 

group (N=63)

P value

Neutrophil lymphocyte ratio 　 　 　

        < 2.5 28 (44%) 19 (30%) 0.097 

        ≥ 2.5 35 (56%) 44 (70%) 　

Platelet lymphocyte ratio 　 　 　

        < 103 42 (67%) 31 (49%) 0.047*

        ≥ 103 21 (33%) 32 (51%) 　

Albumin 　 　  

        < 3.5 9 (14%) 12 (19%) 0.473

        ≥ 3.5 54 (86%) 51 (81%) 　

CRP 　 　 　

        ≤ 10 28 (44%) 21 (33%) 0.201 

        > 10 35 (56%) 42 (67%)  

mGPS 　 　 　

   0 28 (44%) 21 (33%) 0.201 

         1 + 2 35 (56%) 42 (67%) 　

CRP/Albumin ratio 　 　  

        < 9.5 35 (56%) 34 (54%) 0.858 

        ≥ 9.5 28 (44%) 29 (46%) 　

　 　 　 　

SCC: squamous cell carcinoma; CCRT: concurrent chemoradiotherapy; CRP: C-

reactive protein; mGPS: modified Glasgow Prognostic Score. #Using propensity 

score matching method. *Statistically significant.

1

PeerJ reviewing PDF | (2018:07:29421:1:1:NEW 8 Aug 2018)

Manuscript to be reviewed



Table 3(on next page)

Univariate and multivariable analysis of overall survival in in 126 locally advanced

cervical/thoracic esophageal SCC patients receiving curative CCRT
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Table 3. Univariate and multivariable analysis of overall survival in in 126 locally advanced 

cervical/thoracic esophageal SCC patients receiving curative CCRT

#Cervical esophageal SCC group 

Univariate analysis 　 Multivariable analysisCharacteristics

HR (95% CI) P value  HR (95% CI) P value

Neutrophil lymphocyte ratio ≥ 2.5 2.19 (1.14 - 4.20) 0.019* 　   

Platelet lymphocyte ratio ≥ 103 2.51 (1.22 - 5.17) 0.013*  2.66 (1.27 - 5.58) 0.010*

Albumin ≥ 3.5 0.70 (0.31 - 1.61) 0.404 　   

CRP > 10 1.95 (1.03 - 3.69) 0.037* 　   

mGPS ≥ 1  1.95 (1.03 - 3.69) 0.037*  2.03 (1.07 - 3.86) 0.030*

CRP/Albumin ratio ≥ 9.5 1.96 (1.06 - 3.64) 0.033* 　   

　 　 　 　 　 　

#Thoracic esophageal SCC group 

Univariate analysis 　 Multivariable analysisCharacteristics

HR (95% CI) P value  HR (95% CI) P value

Neutrophil lymphocyte ratio ≥ 2.5 1.87 (1.03 - 3.42) 0.041* 　 2.21 (1.19 - 4.12) 0.012*

Platelet lymphocyte ratio ≥ 103 1.89 (1.09 - 3.28) 0.024*    

Albumin ≥ 3.5 0.68 (0.35 - 1.32) 0.246 　   

CRP > 10 2.78 (1.50 - 5.15) 0.001* 　   

mGPS ≥ 1  2.78 (1.50 - 5.15) 0.001*  3.13 (1.66 - 5.88) <0.001*

CRP/Albumin ratio ≥ 9.5 2.42 (1.38 - 3.24) 0.002* 　   
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CCRT: concurrent chemoradiotherapy; HR: hazard ratio; CI: confidence interval; CRP: C-reactive protein; mGPS: modified Glasgow 

Prognostic Score. #Using propensity score matching method. *Statistically significant.
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Figure 1

Algorithm for identifying locally advanced cervical and thoracic esophageal squamous

cell carcinoma (ESCC) patients
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Figure 2

Comparison of overall survival curves of cervical esophageal squamous cell carcinoma

patients according to different inflammation-based prognostic scores.

(A) Neutrophil lymphocyte ratio (NLR). (B) Platelet lymphocyte ratio (PLR) (C) Modified

Glasgow prognostic score (mGPS). (D) CRP/albumin ratio.
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Figure 3

Comparison of overall survival curves of thoracic esophageal squamous cell carcinoma

patients according to different inflammation-based prognostic scores.

(A) Neutrophil lymphocyte ratio (NLR). (B) Platelet lymphocyte ratio (PLR) (C) Modified

Glasgow prognostic score (mGPS). (D) CRP/albumin ratio.
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