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Abstract: Objective To explore the correlation of the pan-immune-inflammation value (PIV) and the
prognosis of patients with resectable colorectal cancer (CRC) and establish a predictive model. Methods A
total of 753 patients who underwent primary lesion resection and were pathologically diagnosed with CRC
were enrolled. They were randomly divided into training (n=527) and test (n=226) cohorts. The best cutoff
value of PIV was determined by the time-dependent receiver operator characteristics curve, and patients
were divided into high- and low-level groups to analyze the relationship between the high- and low-level
groups of PIV and the clinicopathological characteristics and survival of patients. Chi-square test, Kaplan-
Meier survival analysis, and Cox regression analysis were used to evaluate the prognosis. The accuracy of the
model was evaluated by C index and Brier score. Results In the univariate model of overall survival (OS),
high (>231) baseline PIV (HR=1.627; 95%CI: 1.155-2.292, P=0.005) suggested that PIV level might be an
independent prognostic factor for OS. The nomogram plotted according to PIV had a C index of 0.823. Its
calibration curve showed good agreement between predicted and observed outcomes for one- and three-year
OS probabilities, with Brier score of 0.035 and 0.068 for OS, respectively. Conclusion PIV can be used as
a prognostic marker in patients with resectable CRC, and a novel prognostic model to guide clinical decision-
making in CRC is successfully established.
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Tablel Demographic and tumor characteristics of patients

with colorectal cancer

Characteristic =231 v 537 P
Age(years) 0.552
<65 266(51.1) 255(48.9)
>65 113(48.7) 119(51.3)
Gender 0.015
Male 222(46.9) 251(53.1)
Female 157(56.1) 123(43.9)
Family history of CRC 0.558
No 51(53.1) 45(46.9)
Yes 328(49.9) 329(50.1)
Smoking 0.144
No 271(52.1) 249(47.9)
Yes 108(46.4) 125(53.6)
Drink 0.301
No 304(51.1) 291(48.9)
Yes 75(47.5) 83(52.5)
Lymph node ratio <0.001
<0.07 268(55.5) 215(44.5)
>0.07 111(41.1) 159(58.9)
Tumor location <0.001
Left colon 54(40.3) 80(59.7)
Right colon 258(57.1) 194(42.9)
Rectal 67(40.1) 100(59.9)
Differentiation 0.126
Poor 45(43.7) 58(56.3)
Moderate 288(50.3) 284(49.7)
Well 46(59.0) 32(41.0)
TNM stage <0.001
I 61(72.6) 23(27.4)
I} 147(58.1) 106(41.9)
1 124(45.3) 150(54.7)
v 47(33.1) 95(66.9)
CEA (ng/ml) <0.001
<3.5 226(57.5) 167(42.5)
>3.5 153(42.5) 207(57.5)
CA19-9 (ng/ml) <0.001
<355 305(54.7)  253(45.3)
>35.5 74(37.9) 121(62.1)
Circumferential margin 0.980
No 372(50.3) 367(49.7)
Yes 7(50.0) 7(50.0)
Vascular cancer embolus 0.019
No 281(53.1) 248(46.9)
Yes 98(43.8) 126(56.3)
Nerve infiltration 0.655
No 296(50.8) 287(49.2)
Yes 83(48.8) 87(51.2)

Notes: CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen

19-9; PIV: pan-immune inflammation value.
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Table 2 Univariate and multivariate analyses of the factors affecting colorectal

cancer patients's OS by Cox proportional hazard model

Univariate Cox

Multivariate Cox

Characteristic N  regression analysis P  regression analysis P
HR(95%CI) HR(95%CI)
Age (years)
<65 521 1 0.009 1
>65 232 1.578(1.121-2.221) 1.603(1.137-2.261) 0.007
Gender
Male 473 1 0.411 - -
Female 280 0.862(0.604-1.229) -
Family history of CRC
No 96 1 0.412 - -
Yes 657 1.262(0.724-2.199) -
Smoking
No 520 1 0.682 - -
Yes 233 0.927(0.644-1.333) -
Drink
No 595 1 0.692 - -
Yes 158 0.918(0.601-1.401) -
Lymph node ratio
<0.07 483 1 <0.001 1
>0.07 270 4.803(3.33-6.910) 2.414(1.163-3.505) <0.001
Tumor location
Left colon 167 1
Right colon 134 0.850(0.576-1.254) 0.413 - -
Rectal 452 0.796(0.655-0.966) 0.021 - -
Differentiation
Poor 103 1
Moderate 572 0.339(0.161-0.713) 0.004 - -
Well 78 0.562(0.402-0.787) 0.001 - -
TNM stage
I 84 1 1
Il 253 1.641(0.471-5.716) 0.437 - -
I 274 6.180(1.930-19.788) 0.002 2.705 (2.132-3.721) 0.001
v 142 3.302(2.619-4.164) <0.0012.636 (2.027-3.429)<0.001
CEA (ng/ml)
<35 393 1 <0.001 1
>3.5 360 3.076(2.122-4.459) 1.785 (1.214-2.623) 0.003

CA19-9 (ng/ml)
<355
>35.5

Circumferential margin

No
Yes

Vascular cancer embolus

No
Yes

Nerve infiltration

No
Yes
PIV
<231
>231

558 1 <0.001
195 2.887(2.063-4.040)
739 1 <0.001
14 4.172(2.040-8.532)
529 1 0.105
224 1.339(0.940-1.907)
583 1 0.015
170 1.579(1.094-2.278)
379 1 0.005

374 1.627(1.155-2.292)

Note: Multivariate Cox regression models included PIV, age, lymph node ratio, TNM stage,

circumferential margin, vascular cancer embolus; —: univariate analysis was not significant and

not included in multivariate analysis.
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