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Positive lymph node ratio =0.16 is an independent risk factor affecting the prognosis of

patients with esophageal cancer
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Abstract: Objective To investigate the value of positive lymph node ratio (LNR) in predicting the prognosis of patients with
esophageal cancer. Methods We retrieved the data of a total of 862 patients with esophageal cancer with complete clinical
pathology data archived in SEER database in 2010 to 2015. The best cutoff point of LNR was selected using X-tile software.
Univariate and multivariate COX proportional hazard models were used to assess the value of LNR in predicting the
prognosis of patients after propensity score matching (PSM). Results The best cut-off point of LNR determined using X-tile
3.6.1 software was 0.16. The patients with LNR<0.16 and those with LNR=0.16 showed significant differences in the number of
positive lymph nodes, pathological type, T stage and M stage. After 1:1 propensity score matching, the two groups showed no
significant difference in the clinical data or pathological parameters. Matched univariate and multivariate COX regression
analyses showed that LNR, primary tumor site and M staging were all independent risk factors affecting the prognosis of
patients, and among them LNR had the most significant predictive value (LNR<0.16 vs LNR=0.16: HR=1.827, 95% CI:
1.140-2.929; P=0.000). The median survival time of patients with LNR<0.16 was 31 months (95% CI: 22.556-39.444 months), as
compared with 16 months (95%CI: 12.989-19.011) in patient with LNR=0.16 (Log Rank x’=27.392, P<0.0001). LNR had a better
accuracy than N stage for assessing the patients' prognosis with an area under the ROC curve of 0.617 (95%CI: 0.567-0.666), as
compared with 0.515 (95%CI: 0.463-0.565) of N stage (z=3.008, P=0.0026). Conclusion LNR=0.16 is an independent risk factor
affecting the prognosis of patients with esophageal cancer and has better prognostic value than N stage.
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Fig.2 Tendency score density curve before matching.
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Fig.3 Univariate standard deviation scatter plot after matching.
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Tab.1 Comparison of clinical data between the two groups before and after propensity score matching (PSM)

Before After
Variable LNR (n) » LNR (n)
<0.16 (674) =0.16 (188) <0.16 (188) =0.16 (188)
Gender 0.067 0.089
Male 551 165 152 165
Female 123 23 36 23
Age (year) 0.232 0.643
<72 604 162 166 162
=73 70 26 22 26
Tumor size (mm) 0.079 1.000
<72 563 146 147 146
=73 111 42 41 42
Number of lymph nodes tested <0.001 0.531
<8 141 76 83 76
=9 533 112 105 112
Pri it
rimaty ste 0.160 0.266
Cervical esophagus 2 5 3
Upper third of esophagus 9 3 19 14
Middle third of esophagus 93 14 157 152
Lower third of esophagus 525 152 5
Abdominal esophagus 7 2 12
Overlapping lesion of esophagus 22 12 5 s
Thoracic esophagus 16 5
Grade 0.094 0.314
I 30 8 5 8
11 303 68 73 68
11 333 107 109 107
v 8 5 1 5
Pathological type 0.006 0.226
Squamous cell carcinoma 157 24 36 24
Adenocarcinoma 456 147 138 147
Others 61 17 14 17
T stage 0.006 0.522
T1 64 12 8 12
T2 121 19 21 19
T3 451 138 146 138
T4 38 19 13 19
M stage 0.004 0.527
MO 656 174 178 174
M1 18 14 10 14
Race 0.992 0.927
White 598 167 165 167
Black 35 10 13 10
Asian 35 9 8 9

Others 6 2 2 2
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Tab.2 Univariate and multivariate COX regression analysis after PSM evaluation

Univariate Multivariate
Variable cases (1)
P HR 95%CI P HR 95%CI
Gender 0.131
Male 317
Female 59 0.750 0.517~1.089
Age (year) 0.696
<72 328
=73 48 1.076  0.745~1.553
Primary site 0.004 0.009
Upper third of esophagus 5
Middle third of esophagus 33 1.034  0.311~3.435 0.997 0.300~3.310
Lower third of esophagus 309 0.715  0.228~2.241 0.639 0.204~2.004
Abdominal esophagus 4 4.199  0.932~18.924 3.182  0.705~14.361
Overlapping lesion of esophagus 15 1.153 0.321~4.142 0.864 0.240~3.118
Thoracic esophagus 10 0.484 0.115~2.033 0.445 0.106~1.871
Grade 0.410
1 13
11 141 0.757  0.394~1.455
11 216 0.821 0.432~1.560
v 6 1.531 0.522~4.489
Pathological type 0.992
Squamous cell carcinoma 60
Adenocarcinoma 285 0.985 0.700~1.386
Others 31 0.968  0.565~1.656
T stage 0.089
T1 20
T2 40 0.788  0.384~1.619
T3 284 1.129  0.614~2.074
T4 32 1.649  0.807~3.372
M stage 0.015 0012 1827  1.140~2.929
MO 352
M1 24 1.792 1.121~2.865
Tumor size (mm) 0.230
<72 293
=73 83 1.197  0.892~1.607
Race
White 332 0391
Black 23 1.471 0.930~2.327
Asian 17 0.938  0.481~1.831
Others 4 1.417  0.352~5.708
LNR 0.000 0.000 1.827 1.140~2.929
<0.16 188
=0.16 188 1.917 1.490~2.465
Number of lymph nodes tested 0.216
<8 159 0.854  0.665~1.097
=9 217
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Fig.4 Survival curves of the two groups of patients.
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Fig.5 Comparison of the prognostic value of
LNR and N staging.
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