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[Abstract]  Objective To construct and validate a predictive model based on preoperative
inflammatory biomarkers, and to evaluate its ability in predicting the prognosis of patients with unresectable
hepatocellular carcinoma(HCC) after receiving transcatheter arterial chemoembolization(TACE). Methods A
total of 544 patients with HCC, who received TACE as the initial treatment at six medical institutions between
January 2007 and December 2020, were retrospectively collected. The patients were divided into training
cohort(n=376) and validation cohort(n=168). LASSO algorithm and Cox regression analysis were used to screen
out the independent influencing factors and to make modelling. The model was validated based on the
discrimination, calibration and clinical applicability, and the Kaplan - Meier risk stratification curves were
plotted to determine the prognostic differences between groups. The likelihood ratio chi-square value, R* value,
akaike information criterion(AIC) value, C-index and AUROC value of the model were calculated to determine its
accuracy and efficiency. Results The training cohort and validation cohort had 376 participants and 168

participants respectively. Multivariate analysis indicated that BCLC, tumor size, number of tumor lesions,
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neutrophil and prognostic nutritional index (PNI) were the independent influencing factors for postoperative
overall survival (OS), with all P being<<0.05; the BCLC grade, tumor size, number of tumor lesions, NLR, PNI
and PS score were the independent influencing factors for progression-free survival (PFS), with all P being<<0.05.
The C-indexes of the OS and PFS models were 0.735(95%CI1=0.708-0.762) and 0.736(95%CI1=0.711-0.761)
respectively, and the external validation was 0.721 (95% CI=0.680-0.762) and 0.693 (95% C[=0.656-0.730)
respectively. Ideal discrimination ability of the nomogram was exhibited in time - dependent C-index, time -
dependent ROC, and time - dependent AUC. The calibration curves significantly coincided with the ideal
standard lines, indicating that the model had high stability and low over-fitting level. Decision curve analysis
revealed that there was a wider range of threshold probabilities and it could augment net benefits. The Kaplan-
Meier curves for risk stratification indicated that the prognosis of patients varied dramatically between risk
categories(P<<0.000 1). The Kaplan-Meier curves for risk stratification indicated that the prognosis of patients
varied dramatically among different risk groups(P<<0.000 1). The likelihood ratio chi-square value, R? value,
AIC value, C-index and AUROC value of the model were better than those of other models commonly used in
clinical practice. Conclusion The newly-developed prognostic nomogram based on preoperative inflammatory
indicators has excellent accuracy as well as excellent prediction effect in predicting the prognosis of patients

with unresectable HCC after receiving TACE, therefore, it can be used as an effective tool for guiding

individualized treatment and for predicting prognosis.
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41 (< 1.7x10%71/> 1.7x10°L) 1.51 0.50~0.88 0.005 0.86 0.63~1.16 0.327
PNI (<52.5/>525) 2.1 0.32~0.70 <0.001 0.46 0.29~0.72 0.001
F 3 YILETWEF ARG PFS AR 5L F R A2 B K Pras R
- HR 95% CI PH HR 95% CI Pl
PS ¥4 (0/1) 0.62 1.12~2.35 0.01 1.59 1.08~2.32 0.018
BCLC
A 2.98 0.24~0.47 <0.001 0.52 0.36~0.75 <0.001
B 2.18 0.36~0.58 <0.001 0.46 0.36~0.59 <0.001
C 1 - 1 1 -
Jifgg KN (<5 em/>5 em) 0.51 1.57~2.45 <0.001 1.32 1.03~1.70 0.03
g B i (BRI K) 0.61 1.32~2.02 <0.001 1.66 1.32~2.09 <0.001
Ji 9 457 T (BRI 0.74 1.08~1.67 0.008 1.08 0.84~1.39 0.545
K (FEIH) 0.86 0.94~1.45 0.173
JFaEfk (/) 0.86 0.94~1.43 0.172
AFP(< 400 pg/l/>400 pg/L) 0.65 1.23~1.89 <0.001 1.09 0.87~1.36 0.459
HR R AL (< 3.17%10%1/> 3.17x10%L) 0.59 1.37~2.12 <0.001 13 0.99~1.69 0.056
NLR (<2.7/>2.7) 0.33 2.41~3.78 <0.001 251 1.95~3.25 <0.001
PNI (<52.5/>52.5) 1.73 0.42~0.81 0.001 0.66 0.46~0.94 0.022
SIRI (<0.85/>0.85) 0.67 1.21~1.86 <0.001 0.83 0.64~1.08 0.168
ANRI (< 11.58/>11.58) 0.85 0.95~1.45 0.146
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F4 TR AT ) X L
AL AUROCs AUROC;, AUROC;3 AUROCy (OF 1§ ba R? AIC
SR Il R4k Gk 0.817 0.831 0.828 0.806 0.735(0.708, 0.762) 111.79 0.257 3179.34
Up-to-7 0.644 0.626 0.629 0.648 0.595 (0.570, 0.620) 32.81 0.084 3250.32
Up-to-11 0.662 0.655 0.663 0.665 0.612 (0.585, 0.639) 47.56 0.119 3235.57
Six-and-twelve 0.694 0.691 0.701 0.711 0.641 (0.614, 0.668) 58.08 0.143 3225.05
HAP 0.638 0.623 0.654 0.635 0.598 (0.567, 0.629) 26.14 0.067 3256.99
mHAP 0.650 0.643 0.677 0.680 0.616 (0.585, 0.647) 37.46 0.095 3245.67
Lisanas BCLC 0.732 0.733 0.693 0.679 0.635 (0.606, 0.664) 39.42 0.100 3243.71
3G 0.837 0.869 0.838 0.785 0.721 (0.680, 0.762) 44.23 0.232 1145.78
Up-to-7 0.594 0.571 0.584 0.585 0.568 (0.529, 0.607) 9.97 0.058 1172.04
Up-to-11 0.644 0.647 0.600 0.659 0.593 (0.550, 0.636) 15.60 0.089 1166.41
Six-and-twelve 0.640 0.661 0.660 0.693 0.624 (0.577, 0.671) 24.57 0.136 1157.44
HAP 0.651 0.676 0.590 0.596 0.588 (0.535, 0.641) 9.49 0.055 1172.52
mHAP 0.640 0.683 0.609 0.632 0.603 (0.552, 0.654) 13.84 0.079 1168.17
BCLC 0.610 0.691 0.665 0.647 0.604 (0.561, 0.647) 14.81 0.084 1167.19
TCHE A IR EAS] 0.827 0.862 0.842 0.803 0.736 (0.711, 0.761) 160.23 0.347 3405.73
Up-to-7 0.624 0.639 0.674 0.659 0.591 (0.566, 0.616) 31.52 0.080 3524.44
Up-to-11 0.649 0.663 0.673 0.664 0.601 (0.576, 0.626) 46.00 0.115 3509.96
Six-and-twelve 0.679 0.707 0.739 0.692 0.628 (0.601, 0.655) 52.56 0.130 3503.39
HAP 0.617 0.620 0.630 0.615 0.585 (0.554, 0.616) 15.83 0.041 3540.12
mHAP 0.641 0.670 0.672 0.666 0.603 (0.574, 0.632) 31.19 0.080 3524.76
BCLC 0.661 0.659 0.687 0.659 0.618 (0.589, 0.647) 50.17 0.125 3505.78
LAT S 4] 0.790 0.797 0.783 0.740 0.693 (0.656, 0.730) 48.68 0.252 1355.93
Up-to-7 0.570 0.578 0.613 0.616 0.558 (0.521, 0.595) 7.08 0.041 1387.54
Upo-11 0.670 0.635 0.675 0.641 0.607 (0.568, 0.646) 22.80 0.127 1371.81
Six-and-twelve 0.668 0.653 0.707 0.697 0.617 (0.574, 0.660) 24.68 0.137 1369.94
HAP 0.607 0.605 0.653 0.624 0.585 (0.540, 0.630) 9.65 0.056 1384.97
mHAP 0.634 0.617 0.660 0.622 0.590 (0.545, 0.635) 8.98 0.052 1385.64
BCLC 0.633 0.635 0.636 0.585 0.578 (0.539, 0.617) 6.64 0.039 1387.98
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