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Abstract: Objective  To analyze the routine test parameter levels of patients with colorectal adenoma and
colorectal cancer, and develop a prediction model. Methods A total of 580 patients diagnosed with
colorectal adenoma (117 patients) and colorectal cancer (463 patients) were included in the retrospective
study. The patients were randomly divided into two groups according to a 7:3 ratio: a training set with 406
cases and a validation set with 174 cases. Logistic regression analysis was used to establish a prediction
model, and a nomogram was drawn. The model’s discrimination, calibration, and clinical applicability were
evaluated using receiver operating characteristic curve (ROC), calibration plot, and decision curve analysis
(DCA). Results  Univariate logistic regression analysis identified 13 potential predictors: age, fecal occult
blood test (FOBT), fibrinogen (FIB), thrombin time (TT), albumin (ALB), white blood cell value (WBC),
neutrophil count (NEUT#), hematocrit value (HCT), mean corpuscular hemoglobin (MCH), red cell
distribution width (RDW), platelet count (PLT), mean platelet volume (MPV), and activated partial
thromboplastin time (APTT). Multivariate logistic regression analysis showed MPV, FIB, ALB, FOBT, TT,
and HCT were risk factors for colorectal cancer in patients with colorectal adenoma (P<0.05). A nomogram
was constructed based on these predictors to build a prediction model. The AUC of the ROC curve was 0.915
for colorectal cancer in the training set and 0.836 in the validation set. Calibration plots demonstrated high
prediction accuracy and good model calibration. DCA results indicated the prediction model provided greater
net benefit compared with the extreme models at threshold probabilities of approximately 55%-95%.
Conclusion The developed prediction model exhibits satisfactory discrimination, calibration, and clinical
applicability. The model can serve as an auxiliary tool in distinguishing between colorectal adenoma and
colorectal cancer in patients.
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Table1 Linear relationship between continuous independe-
nt variables and the logit conversion values of dependent
variables by Box-Tidwell method

Variables P Variables P
Age 0.47 Age*InAge 0.59
WBC 0.64 WBC*InWBC 0.42
NEUT# 0.97 NEUT#*InNEUT 0.68
LYMPH# 0.17 LYMPH#*InLYMPH 0.06
MONO# <0.01 MONO#*InMONO# 0.73
Hb 0.42 Hb*InHb 0.45
HCT 0.20 HCT*InHCT 0.21
MCH 0.30 MCH?* InMCH 0.34
RDW 0.53 RDW*InRDW 0.45
PLT 0.88 PLT*InPLT 0.99
PCT 0.08 PCT*InPCT 0.29
MPV 0.25 MPV*InMPV 0.26
PDW 0.06 PDW*InPDW 0.07
PT 0.97 PT*InPT 0.96
APTT 0.43 APTT*InAPTT 0.42
FIB 0.62 FIB*InFIB 0.87
TT 0.03 TT*InTT 0.03
ALB <0.001 ALB*InALB <0.001
TG 0.23 TG*InTG 0.32
CHOL 0.01 CHOL*In CHOL 0.01
Constant 0.02

Notes: WBC: white blood cell value; NEUT#: neutrophil count;
LYMPH#: lymphocyte count; MONO#: monocyte count; Hb: hemog-
lobin; HCT: hematocrit value; MCH: mean corpuscular hemoglobin;
RDW: red cell distribution width; PLT: platelet count; PCT: throm-
bocytocrit; MPV: mean platelet volume; PDW: platelet distribution
width; PT: prothrombin time; APTT: activated partial thromboplastin
time; TT: thrombin time; FIB: fibrinogen; ALB: albumin; TG:
triglyceride; CHOL: cholesterol; FOBT: fecal occult blood test.
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Table 2 Collinearity diagnostics among covariates

Before collinearity diagnostics

After collinearity diagnostics

Variables VIF Variables VIF
Age 1.17 Age 1.17
Gender 1.39 Gender 1.38
WBC 1.68 WBC 1.68
NEU# 2.14 NEU 2.12
LYM# 1.31 LYM 1.31
MON# 1.46 MON 1.46
Hb 13.56 HCT 2.37
HCT 12.19 MCH 1.76
MCH 1.84 RDW 2.08
RDW 2.16 PLT 1.81
PLT 20.30 MPV 1.89
PCT 17.79 PDW 1.84
MPV 3.10 PT 1.40
PDW 1.88 APTT 1.33
PT 1.40 FIB 1.58
APTT 1.33 TT 1.10
FIB 1.59 ALB 1.27
TT 1.11 TG 1.11
ALB 1.28 CHOL 1.27
TG 1.11 FOBT 1.15
CHOL 1.27

FOBT 1.16

Note: VIF: variance inflation factor.
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FRARE (1) 15848, MPV[OR=4.67 (1.86~11.72),
P=0.001]. FIB[OR=5.54 (2.38~12.91), P<0.001].
ALB[OR=5.90 (2.07~16.85), P=0.001], FOBT[OR=

Table3 Comparison of baseline characteristics and laboratory parameters of patients between training set and validation set

Parameters Total(n=580) Training set(n=406) Validation set(n=174) P
Groups (1(%)) 0.32
CRA 117(20.20) 77(18.97) 40(22.99)
CRC 463(79.80) 329(81.03) 134(77.01)
Gender (n(%)) 0.28
Female 231(39.82) 168(41.38) 63(36.20)
Male 349(60.18) 238(58.62) 111(63.80)
Age (years) 59.48+12.31 59.40+12.37 59.68+12.19 0.80
FOBT (n(%)) 0.65
Positive 363(62.59) 257(63.30) 106(60.92)
Negative 217(37.41) 149(36.70) 68(39.08)
ALB (g/L, n(%)) 0.92
<39.30 107(18.45) 74(18.23) 33(18.97)
=239.30 473(81.55) 332(81.77) 141(81.03)
FIB (g/L) 3.73+0.92 3.73+0.95 3.73+0.85 0.99
TT (s) 16.59+1.23 16.57+1.25 16.63+1.18 0.54
MPV (fl) 10.23£1.06 10.25+1.07 10.18+1.05 0.45
CHOL (mmol/L) 4.67+0.93 4.68+0.93 4.65+0.93 0.68
WBC (10°/L) 5.84(4.82-7.02) 5.77(4.77-6.98) 6.00(5.08-7.17) 0.15
NEUT# (10°/L) 3.39(2.66-4.36) 3.35(2.56-4.32) 3.49(2.74-4.49) 0.19
LYMPH# (10°/L) 1.80(1.47-2.17) 1.78(1.46-2.17) 1.83(1.50-2.18) 0.54
MONO¥# (10°/L) 0.36(0.29-0.46) 0.36(0.29-0.46) 0.36(0.29-0.47) 0.71
HCT (%) 40.20(36.70-43.10) 40.00(36.23-42.80) 40.50(37.60-43.92) 0.08
MCH (pg) 29.90(28.00-31.10) 29.90(27.92-31.10) 29.80(28.22-31.20) 0.74
RDW (%) 12.80(12.30-13.70) 12.90(12.40-13.97) 12.60(12.20-13.28) <0.01
PLT (10°/L) 247.00(209.00-296.00) 248.50(209.00-296.00) 243.00(209.00-294.80) 0.93
PDW (%) 11.40(10.20-12.90) 11.40(10.20-12.70) 11.35(10.12-13.28) 0.60
PT (s) 12.30(11.90-12.70) 12.30(11.90-12.70) 12.30(11.90-12.78) 0.89
APTT (s) 35.70(33.48-38.30) 35.55(33.40-38.27) 36.10(34.00-38.30) 0.26
TG (mmol/L) 1.22(0.93-1.70) 1.21(0.90-1.66) 1.22(0.95-1.81) 0.32

Notes: CRC: colorectal carcinoma; CRA: colorectal adenoma.
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Table 4 Univariate Logistic regression analysis of indicators in two groups before treatment
Indicators CRC (n=329) CRA (n=77) OR (95%CI) P
Gender (1(%)) 1.08(0.65-1.78) 0.77
Female 135(41.03) 33(42.86)
Male 194(58.97) 44(57.14)
Age (years) 60.09+12.27 56.45+12.43 1.02(1.00-1.04) 0.02
FOBT (%) 14.13(7.64-28.02) <0.001
Positive 244(74.16) 13(16.88)
Negative 85(25.84) 64(83.12)
FIB (g/L) 3.89+0.94 3.06+0.67 4.61(3.00-7.42) <0.001
TT(s) 16.40+1.25 17.25+1.00 0.48(0.36-0.62) <0.001
ALB (g/L) 2.13(1.18-3.76) 0.01
<39.30 52(15.80) 22(28.57)
=39.30 277(84.20) 55(71.43)
WBC (10°/L) 5.89(4.83-7.17) 5.29(4.50-6.23) 1.28(1.10-1.52) <0.001
NEUT# (10°/L) 3.46(2.65-4.45) 2.92(2.33-3.57) 1.52(1.22-1.93) <0.001
LYMPH# (10°/L) 1.78(1.46-2.18) 1.78(1.43-2.08) 1.06(0.69-1.67) 0.80
MONO# (10°/L) 0.35(0.28-0.45) 0.39(0.30-0.47) 0.66(0.20-2.52) 0.49
HCT (%) 39.90(35.70-42.40) 41.00(37.65-43.40) 0.93(0.88-0.97) <0.001
MCH (pg) 29.80(27.80-31.00) 30.40(29.20-31.50) 0.89(0.81-0.96) <0.001
PDW (%) 11.40(10.20-12.70) 11.50(10.30-12.90) 0.93(0.83-1.05) 0.29
RDW (%) 13.00(12.40-14.15) 12.70(12.30-13.20) 1.25(1.08-1.52) <0.001
PLT (10°/L) 256.00(213.00-305.00) 229.00(189.50-255.50) 1.01(1.00-1.01) <0.001
MPV (f1) 10.31£1.10 10.01+0.87 1.32(1.03-1.71) 0.03
PT (s) 12.30(11.90-12.70) 12.30(11.95-12.90) 0.90(0.70-1.19) 0.43
APTT (s) 35.40(33.20-38.10) 36.30(34.50-38.95) 0.94(0.89-1.00) 0.04
TG (mmol/L) 1.19(0.91-1.64) 1.33(0.85-1.87) 0.94(0.75-1.23) 0.62
CHOL (mmol/L) 4.66+0.90 4.81+1.06 0.84(0.65-1.10) 0.21

5 ZHEAZHLogisticEl A HTRER
Table 5 Assignment table of multivariate Logistic regress-
ion analysis

Variables Assignment

WBC (10°/L) <6.42=0, 26.42=1
NEUT# (10°/L) <3.28=0, >3.28=1
HCT (%) <35.7=0, 235.7=1
MCH (pg) <29.2=0, 229.2=1
RDW (%) <13.6=0, 13.6=1
MPV (fl) <34.2=0, 234.2=1
PLT (10°L) <271=0, >271=1
APTT (s) <34.2=0, 234.2=1
FIB (g/L) <3.01=0, 3.01=1
TT (s) <16.5=0, >16.5=1

11.19 (5.05~24.80 ), P<0.001]. TT[OR=7.38 (3.07~
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Variables OR (95%CI) P.Value

Age 1.02 (0.99-1.06) » 0.191

WBC  2.62(0.87-7.93) —_—— 0.088

NEUT# 138 (0.54-3.53) H— 0.508

HCT 0.22 (0.05-0.92) - 0.039

MCH  0.54(0.23-1.30) - 0.171

RDW  1.56(0.50-4.85) Ha-— 0.439

PLT 1.55 (0.63-3.85) ha— 0.344

MPV  4.67(1.86-11.72) —— 0.001

APTT  0.64 (0.27-1.53) L 0312

FIB 5.54 (2.38-12.91) —— <0.001

TT 7.38 (3.07-17.70) C = <0.001

ALB 5.90 (2.07-16.85) — 0.001

FOBT  11.19 (5.05-24.80) ' = 4 <0.001 H1 ZEEEESHRKE

0 25 50 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Figure 1 Forest plot of multivariate
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Figure 5 Decision curve analysis of the prediction model
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