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[Abstract] Objective To explore the independent influencing factors of the prognosis of patients after radical resection for
colon cancer and establish a nomogram prognosis prediction model based on preoperative inflammatory immune indexes neutrophil to
lymphocyte ratio (NLR), lymphocyte to monocyte ratio (LMR) and tumor markers carcinoembryonic antigen (CEA), carbohydrate
antigen 19-9 (CA19-9). Methods

colon cancer in the General Surgery Department of the Lanzhou University Second Hospital from April 2014 to December 2018 were

The clinicopathological data of 185 patients with colon cancer who underwent radical resection for

retrospectively analyzed. The receiver operating characteristic (ROC) curve was used to analyze the preoperative NLR, LMR, CEA and
CA19-9 for predicting the best cut-off value of overall survival situation and grouping was performed according to the best cut-off value
of NLR and LMR. The * test was used to analyze the relationship between different NLR and LMR groups and clinicopathological
characteristics in colon cancer patients. Kaplan-Meier method and log-rank test were used to analyze the influence of different
clinicopathological characteristics on the overall survial (OS) and disease-free survival (DFS) of patients. Multivariate Cox regression
analysis was used to analyze the independent factors influencing patient prognosis. R4.1.1 software was used to draw a nomogram
prediction model of DES for patients after radical colon cancer surgery at 1, 2 and 3 years, and the performance of the prediction model
was evaluated, and then using X-tile software stratified the model according to the nomogram risk score to explore further the clinical
value of this model. Results The ROC curve results showed that the area under the curve (AUC) of NLR, LMR, CEA and CA19-9 were
0.784, 0.672, 0.727 and 0.656 respectively, and the optimal cut-off values were 3.40, 3.25, 4.30 ng/ml and 21.82 U/ml respectively. NLR
was related to the the depth of invasion, maximum tumor diameter and preoperative CEA (P<0.05), and LMR was related to the depth
of invasion, tumor location and maximum tumor diameter (P<0.05). Univariate analysis showed that lymph node metastasis, histological
type, clinical stage, NLR, LMR, CEA and CA19-9 were associated with OS and DFS of patients with colon cancer after radical resection
(P<0.0S). Multivariate Cox regression analysis showed that NLR, CEA and histological type were independent factors influencing OS
of patients after radical resection for colon cancer (P<0.05); NLR, LMR, CEA, CA19-9 and clinical stage were independent factors
influencing DFS of patients after radical resection for colon cancer (P<0.05), of which LMR is a protective factor. A nomogram prediction
model including NLR, LMR, CEA, CA19-9 and clinical stage was constructed. The internal validation consistency index (C index) of the
model was 0.851. The calibration curve indicated that the model had a good degree of discrimination, and the DFS of patients in the low-
Preoperative NLR, LMR, CEA,
CA19-9 and clinical stage are related to the prognosis of colon cancer patients. The nomogram model constructed based on NLR, LMR,

risk group was obviously better than that in the middle- and high-risk groups (P<0.001). Conclusions

CEA, CA19-9 and clinical stage has good accuracy, discrimination and clinical utility.
[Key words] colon cancer; neutrophil to lymphocyte ratio; lymphocyte to monocyte ratio; carcinoembryonic antigen;
carbohydrate antigen 19-9; nomogram; prognostic prediction model
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Tab.1 Relationship between preoperative NLR, LMR and clinicopathological features of colon cancer [1(%)]
T NLR LMR
fRNLRZ (n=115) NLRZ (n=70) e P {RLMR#4 (n=74) HLMR4(n=111) e P
P51 0.096  0.757 0.240  0.624
% 70(60.9) 41(58.6) 46(62.2) 65(58.6)
L 45(39.1) 29(41.4) 28(37.8) 46(41.4)
ESED) 0.036  0.850 0.395  0.530
<60 74(64.3) 46(65.7) 46(62.2) 74(66.7)
>60 41(35.7) 24(34.3) 28(37.8) 37(33.3)
e 122 T TS 4428 0.035 4.850  0.028
T+T, 7(6.1) 0 0 7(6.3)
T,+T, 108(93.9) 70(100.0) 74(100.0) 104(93.7)
W25 RS 0.886  0.642 1.468  0.480
N, 63(54.8) 39(55.7) 42(56.8) 60(54.1)
N, 29(25.2) 14(20.0) 14(18.9) 29(26.1)
N, 23(20.0) 17(24.3) 18(24.3) 22(19.8)
Ji g 0.348  0.555 4.418  0.036
T 25 1 61(53.0) 34(48.6) 31(41.9) 64(57.7)
245 54(47.0) 36(51.4) 43(58.1) 47(42.3)
AR 5.634  0.060 4.059  0.131
[=pate 5(4.3) 4(5.7) 4(5.4) 5(4.5)
hr b 93(80.9) 46(65.7) 50(67.6) 89(80.2)
i1k 17(14.8) 20(28.6) 20(27.0) 17(15.3)
Il R 5341 0.108  0.743 0.004  0.952
I+11 62(53.9) 36(51.4) 39(52.7) 59(53.2)
m+1v 53(46.1) 34(48.6) 35(47.3) 52(46.8)
AR 1.747  0.418 2.078 0354
] 108(93.9) 64(91.4) 67(90.5) 105(94.6)
R 7(6.1) 5(7.2) 6(8.1) 6(5.4)
TR 28 N 43 U9 0 1(1.4) 1(1.4) 0
g B K A% (em) 5.817  0.016 11.885 0.001
<5§ 78(67.8) 35(50.0) 34(45.9) 79(71.2)
> 37(32.2) 35(50.0) 40(54.1) 32(28.8)
CEA(ng/ml) 6.976  0.013 3.463  0.063
>4.30 49(42.6) 43(61.4) 43(58.1) 49(44.1)
<4.30 66(57.4) 27(38.6) 31(41.9) 62(55.9)
CA19-9(U/ml) 0.176  0.674 0.925  0.336
>21.82 36(31.3) 24(34.3) 27(36.5) 33(29.7)
<21.82 79(68.7) 46(65.7) 47(63.5) 78(70.3)
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Fig.2 Survival curves of overall survival (OS) and disease-free survival (DFS) of patients with different NLR and LMR
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Tab.2 Univariate analysis of survival of colon cancer patients

after radical resection
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>3.40 70(37.8)
<3.40 115(62.2)

LMR 28.115 <0.001 26.277 <0.001
>3.25 111(60.0)
<3.25 74(40.0)

CEA(ng/ml) 19.665 <0.001 33.158 <0.001
>4.30 92(49.7)
<4.30 93(50.3)
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Tab.3 Cox regression analysis of survival of colon cancer patients after radical resection

SES B SE Wald x° P HR 95%ClI
oS
NLR (>3.40/ <3.40) 1.978 0.431 21.017 <0.001 7.227 3.103~16.834
CEA (>4.30 ng/ml/ <4.30 ng/ml) 1.537 0.455 11.392 0.001 4.652 1.905~11.360
IR
i 8.595 1.000
RN 1.226 0.495 6.126 0.013 3.407 1.291~8.944
JIR R 25 P 53 S8 1.946 1.064 3.345 0.067 7.000 0.870~56.318
DFS
NLR (>3.40/ <3.40) 1.000 0.374 7.153 0.007 2.717 1.306~5.653
LMR (>3.25/<3.25) -0.771 0.372 4302 0.038 0.463 0.223~0.958
CEA (>4.30 ng/ml/ <4.30 ng/ml) 1.363 0.391 12.120 <0.001 3.907 1.814~8.415
CA19-9 (>21.81 U/ml/<21.81 U/ml) 0.671 0.302 4.947 0.026 1.957 1.083~3.536
IR IL(M+IV) /(T +10)] 0.707 0.301 5.553 0.019 2.028 1.125~3.656
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Fig.3 Nomogram for predicting DFS at 1, 2, and 3 years in colon cancer patients after radical resection
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