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[ Abstract] Objective To investigate the risk factors influencing early recurrence after
radical resection in patients with colorectal cancer liver metastases (CRLM) and to develop a
predictive model. Methods A retrospective analysis was conducted on the clinical data of CRLM
patients who underwent radical resection from January 2012 to June 2023. Logistic regression
and Lasso regression analysis were utilized to explore the risk factors for early recurrence, and

a nomogram was constructed based on the risk factors. Assessing model discrimination using
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area under the curve (AUC) of the receiver operating characteristic curve, plotting calibration curves, and
clinical decision curves to assess model calibration and clinical utility. Results The study included 242
patients, who were randomly divided into a training cohort (169 patients) and a validation cohort (73 patients).
The Logistic and Lasso regression analyses identified preoperative systemic immune-inflammation index
(SII) 2470.1[OR=2.96, 95%CI (1.14, 7.67)], prognostic nutritional index (PNI) <43.5[OR=5.91, 95%CI (1.41,
24.84)], albumin-globulin ratio (AGR) <1.3[OR=7.62, 95%CI (2.78, 20.90)], carcinoembryonic antigen
(CEA) 25.8 ng/mL [OR=2.93, 95%CI (1.09, 7.86)], and bilobar distribution of liver metastases|OR=3.66, 95%CI
(1.40, 9.57)] as independent risk factors for early recurrence. The nomogram developed from these findings
demonstrated good discriminative ability with AUCs of 0.884 in the training cohort and 0.869 in the validation
cohort. The calibration curve indicated that the nomogram model exhibited excellent calibration, and the
clinical decision curve analysis suggested strong clinical utility. Conclusion Preoperative SII>470.1, PNI<43.5,
AGR<1.3, CEA>5.8 ng/mL, and bilobar distribution of liver metastases are significant independent risk factors

for early recurrence in CRLM patients. The nomogram constructed based on these factors can effectively predict

early recurrence in postoperative patients.
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Table 1. Comparison of baseline data characteristics between training group and test group (n, %)

T E it (n=242) YL (n=169) BAIF (n=73) e} PlH

PE5 0.132 0.717
Tk 155 (64.0) 107 (63.3) 48 (65.8)
g/gds 87 (36.0) 62 (36.7) 25 (34.2)

AR (%) 0.977 0.323
=60 131 (54.1) 95 (56.2) 36 (49.3)
<60 111 (459) 74 (43.8) 37 (50.7)

BMI (kg/m®) 0.005 0.943
=24 92 (38.0) 64 (37.9) 28 (38.4)
<24 150 (62.0) 105 (62.1) 45 (61.6)

PLR 0.073 0.787
=245.4 32 (132) 23 (13.6) 9 (12.3)
<2454 210 (86.8) 146 (86.4) 64 (87.7)

SII 1.658 0.198
=470.1 101 (41.7) 66 (39.1) 35 (47.9)
<470.1 141 (58.3) 103 (60.9) 38 (52.1)

FAR 3.672 0.055
=0.1 57 (23.6) 34 (20.1) 23 (31.5)
<0.1 185 (76.4) 135 (79.9) 50 (68.5)

PNI 0.140 0.708
=435 192 (79.3) 133 (78.7) 59 (80.8)
<435 50 (20.7) 36 (21.3) 14 (19.2)

AAPR 0.464 0.496
=0.4 182 (75.2) 125 (74.0) 57 (78.1)
<04 60 (24.8) 44 (26.0) 16 (21.9)

AGR 0.632 0.427
=13 167 (69.0) 114 (67.5) 53 (72.6)
<13 75 (31.0) 55 (32.5) 20 (27.4)

ALBIST4% 0.001 0.977
14 176 (72.7) 123 (72.8) 53 (72.6)
2%% 66 (27.3) 46 (27.2) 20 (27.4)
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=21 154 (63.6) 102 (60.4) 52 (71.2)
<21 88 (36.4) 67 (39.6) 21 (28.8)

ALT (U/L) 0.001 0.972
=37 56 (23.1) 39 (23.1) 17 (23.3)
<37 186 (76.9) 130 (76.9) 56 (76.7)

ALP (U/L) 3.021 0.082
=121 26 (10.7) 22 (13.0) 4(55)
<121 216 (89.3) 147 (87.0) 69 (94.5)
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Figure 1. The Kaplan—Meier survival curves of OS in
CRLM patients with or without early recurrence
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Table 2. Analysis of influencing factors about early recurrence after radical resection in CRLM patients
5iH AR 5T Z RS
OR{H (95%CI) PfE ORMH (95%CI) PlE

PE5

Fk Ref.

ot 134 (0.72, 2.52) 0.359 - -
AL (%)

=60 Ref.

<60 1.73 (0.93, 3.20) 0.081 - -
BMI (kg/m”)

=24 Ref.

<24 1.11 (0.59, 2.08) 0.744 - -
PLR

=245.4 Ref. Ref.

<2454 0.05 (0.01, 0.24) <0.001 0.33 (0.06, 1.90) 0.214
SII

<470.1 Ref. Ref.

=470.1 5.47 (2.79, 10.72) <0.001 2.96 (1.14, 7.67) 0.025
FAR

=0.1 Ref.

<0.1 0.21 (0.09, 0.47) <0.001 - -
PNI

=435 Ref. Ref.

<435 17.33 (5.76, 52.17) <0.001 591 (141, 24.84) 0.015
AAPR

=04 Ref.

<0.4 2.04 (1.02, 4.09) 0.045 - -
AGR

=1.3 Ref. Ref.

<13 13.19 (5.90, 29.49) <0.001 7.62 (2.78, 20.90) <0.001
ALBIZ MK

1% Ref.

24 2.30 (1.15, 4.58) 0.018 - -
AST (U/L)

=21 Ref. Ref.

<21 0.34 (0.18, 0.65) 0.001 0.43 (0.15, 1.19) 0.105
ALT (U/L)

=37 Ref. Ref.

<37 0.34 (0.16, 0.71) 0.004 2.20 (0.73, 6.64) 0.160
ALP (U/L)

=121 Ref.

<121 0.75 (0.31, 1.84) 0.530 - -
CEA (ng/mL)

<58 Ref. Ref.

=5.8 2.39 (1.24, 4.63) 0.010 2.93 (1.09, 7.86) 0.033
CA19-9 (U/mL)

=20.7 Ref.

<20.7 0.41 (0.22, 0.77) 0.005 - -
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EEURIES

& Ref.

I 1.05 (0.57, 1.93) 0.869 - -

iE: BMIL R S4530; PLR /At 35 ke am et 2Okt S 2% 50k K488, FAR 4B GRS 9 & a{i; PNLIE B Hg3,

AAPR.G % G 5B BB AL ; AGR. GE G 5HEGILIL; ALBLGE G2t &iF0; AST. R ARBRALHSH,; ALT. ARABRALEHS

By, ALPARMEBREAES; CEASBREIR; CA19-93E4R19-9; HBV.ZAM X makE,

A 12 12 12 12 12 12 11 10 10 9 8 7 4 3 1 B 12 12 12 10 9 4
1.4 4 .
% . 2.5
g .
1.3 1 . 2.0
! .
| .
1.2 i p’ 1.5
; +
B ! . 104
§ 1.1 P _Tal =
: L) W&
11 it " 0.5
1.0 i Lat]
000000884 400000000s -". 0.0
0.9 "un.....’: esases?® i
| -0.5
0.8 1.0
T T T T T T 1.0
-7 -6 -5 -4 -3 -2
Log (1) Log (1)

B2 {EMfLassoB AR HIFECRLIMEE RHELZNEREE
Figure 2. Screening risk factors for early recurrence in CRLM patients using Lasso regression analysis
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Figure 3. Nomogram predicting the probability of early recurrence in CRLM patients
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