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Abstract

Background and Aims: Intrahepatic cholangiocarcinoma (ICC) is characterized by its insidious onset
and high invasiveness, often resulting in patients losing the optimal timing for surgery upon diagnosis,
leading to poor 5-year survival rates following surgery. Early prediction of survival benefits from radical
resection is crucial. This study was performed to predict survival benefits in ICC patients undergoing
radical resection based on preoperative imaging and serum markers to provide guidance and references
for clinical decisions regarding the suitability of radical resection.

Methods: The imaging and serological data of 821 ICC patients who underwent radical resection in
13 tertiary-grade A-class hospitals in China from January 2010 to December 2021 were retrospectively
collected. Imaging data included the presence of liver mass, intrahepatic bile duct dilation, portal vein
invasion, lymph node invasion, ascites, and stones. Serum markers had hemoglobin, white blood cell
count, lymphocyte count, neutrophil count, alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA),
carbohydrate antigen 19-9 (CA19-9), CA125, alanine aminotransferase (ALT), total bilirubin (TBIL),
albumin (ALB), and prothrombin time (PT). Target variables were selected through univariate and
multivariate Cox regression analysis, and using these variables, a CoxPH model was constructed, and a
nomogram was also visualized. Survival curves were plotted using Kaplan-Meier analysis to validate the
relationship between the scores and patient outcomes. The model's predictive performance was assessed
through receiver operating characteristics (ROC) and calibration curves.

Results: The independent prognostic factors were imaging indicators of ascites, intrahepatic bile duct
dilation, lymph node invasion, and serum markers with CEA >5 pg/L, CA19-9 >37 U/mL, and
CA125 >40 U/mL (all P<0.05). The CoxPH model built using the 6 variables demonstrated that patients
in the high-risk group identified by the model had significantly lower 1-, 3-, and 5-year survival rates
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compared to the low-risk group (all P<0.05). The model exhibited good discrimination and effectiveness

through the constructed nomogram. ROC curves showed that the area under the curve (AUC) for the

model's predictions at 1, 3, and 5 years were 0.711, 0.721, and 0.782, respectively, surpassing the

predictive efficacy of individual markers.

Conclusion: The prognostic model composed of preoperative CA125, ascites, intrahepatic bile duct

dilation, lymph node invasion, CEA, and CA19-9 effectively stratifies patients into high- and low-risk

groups and provides accurate individualized predictions of survival benefits following radical resection

in ICC patients. This model offers guidance for clinical decisions regarding the suitability of radical

resection.
Key words
CLC number: R735.8
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Table 1 Baseline characteristics of the patients [n (%)]
FHE Hfy FHIE Hf
AAERTS PRI R (< 10%/L)
BET: 404(49.2) <1.85%>6.3 269(32.8)
FETH 417(50.8) 18~6.3 552(67.2)
JHFHE R ER AFP(pg/L)
A 668(81.4) <7 637(77.6)
Jc 153(18.6) >7 184(22.4)
FFPI RS 5K CEA(pg/L)
f 355(43.2) S 561(68.3)
J 466(56.8) >5 260(31.7)
TR AL CA19-9(U/mL)
A 113(13.8) <37 294(35.8)
I 708(86.2) >37 527(64.2)
NS o CA125(U/mL)
H 638(77.7) >35 352(42.9)
¥ 183(22.3) <35 469(57.1)
JE K ALT(U/L)
A 29(3.5) <40 599(73.0)
J 792(96.5) >40 222(27.0)
7 TBIL( wmol/L)
H 176(21.4) >17.1 265(32.3)
¥ 645(78.6) <17.1 556(67.7)
ML HF (g/L) ALB(g/L)
>1608<110 114(13.9) 35~55 674(82.1)
110~160 707(86.1) <355(>55 147(17.9)
F A8 (x10°/1) PT(s)
<45>10 176(21.4) <118>13 416(50.7)
4~10 645(78.6) 11~13 405(49.3)
WREL AR TR (x10°/1)
<0.81>3.5 128(15.6)
0.8~35 693(84.4)
i PRAFAE HR (95% CI) BIEP
CA125 2.159 147 425 (1.771 749 708~2.631 250 668) | —e— 2.37e-14
CEA 1.947 725 116 (1.591 790 625~2.383 248 819) | —e— 9.49e-11
FFPRRAE Y 3K 1.766 311 846 (1.451 130 695~2.149 949 378) | +—e— 1.4e-08
CA19-9 1.867 755 969 (1.503 151 267~2.320 799 268) | —e— 1.72e-08
ALB 1.620 638 759 (1.277 408 063~2.056 093 166) | +—e— 7e-05
WRELASAL 1.554 776 686 (1.245 118 589~1.941 446 032) | +—e— 9.84e-05
e 1.532 632 505 (1.224 517 631~1.918 275 684) | —e— 0.000 192 436
ITHKIRAL  1.598 534 522 (1.217 963 02~2.098 021 514) | —e—— 0.000 721 501
ALT 1.424 304 189 (1.154 320 115~1.757 434 872) | —=— 0.000 972 774
K 2.164 862 018 (1.348 027 184~3.476 656 563) | +———@— 0.001 395 514
10 15 20 25 3.0 35 A
i PRAFAIE HR (95% CI) . P
CA125 1.865 335319 (1.505 863 515~2.310 618 337) ! —e— 1.14e-08
JiE K 2.068 621 928 (1.272 451 8~3.362 953 851) E e 0.003 370 181
JEPIIRAE K 1.408 427 38 (1.117 443 691~1.775 183 574) ——i 0.003 727 054
e e 1.362 800 218 (1.087 534 938~1.707 737 72) E|—0—| 0.007 168 855
CEA 1.295 616 515 (1.035 848 276~1.620 528 985) 5}—-—| 0.023 301 088
CA19-9 1.302 060 473 (1.027 523 976~1.649 948 337) :;—o—q 0.028 910 739
0 15 20 25 30 B
El1 WEEZEZHFKE A HZECox [MAT; B: £ E Cox 01144347

Figure 1 Forest plots of prognostic factors
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A: Univariate Cox regression analysis; B: Multivariate Cox regression analysis
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Figure 2 Distribution scatter plot of survival time and
prognostic scores
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Figure 3 Kaplan-Meier survival curves (The notes under the curve indicates the number of patients surviving after the
corresponding postoperative years)  A: Training set; B: Test set; C: Overall dataset
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Figure 4 Nomogram based on the 6 clinical variables (based on the cumulative score calculated from clinical indicators,
corresponding survival probabilities at 1, 3, and 5 years can be obtained for patients) Note: 1) P<0.05; 2) P<0.01;
3) P<0.001
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Figure 5 ROC curves
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A: ROC curve of prognostic model; B-D: ROC curves of model comparing with ROC curves of individual

variables at postoperative 1, 3, and 5 years respectively; E: Time-dependent ROC curve
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Figure 6 Calibration curve
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