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Development and validation of predictive model for moderate to severe abdominal pain
after first-time transarterial chemoembolization in patients with hepatocellularcarcinoma
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[Abstract] Objective: To analyze the risk factors for moderate to severe abdominal pain in patients with hepatocellular carcinoma
(HCC) after their first transarterial chemoembolization (TACE) and to establish a predictive model. Methods: A total of 219 HCC
patients who underwent first - time TACE in our hospital between January 2021 and June 2023 were collected. Based on the
chronological order of receiving TACE treatment, the patients were divided into a training set (154 cases) and a validation set (65
cases)in a 7.3 ratio. The training set patients were further categorized into the moderate to severe abdominal pain group and the non-
moderate to severe abdominal pain group based on whether moderate to severe abdominal pain occurred after TACE, and demographic
and clinical characteristics were compared between the two groups. Logistic regression analysis was used to analyze the risk factors for
moderate to severe abdominal pain after the first TACE treatment in HCC patients and to construct a predictive model. The receiver
operator characteristic (ROC) curve method was used to evaluate the predictive performance of the model in the training and validation
sets for the occurrence of moderate to severe abdominal pain after TACE. Results: In the training set of 154 cases, 42 cases(27.3%) of
HCC patients experienced moderate to severe abdominal pain after TACE. Logistic regression revealed that tumor distance from the

liver capsule <1 em(P=0.001) ; iodized oil usage >10 mL (P < 0.001), and the use of non-alcoholic ethanol embolization (P=0.007)
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were independent risk factors for moderate to severe abdominal pain after the first TACE treatment in HCC patients. The predictive

model was 2.199Xtumor distance from the liver capsule + 2.252Xiodized oil usage + 1.637Xuse of nonalcoholic ethanol - 3.829. The

ROC curve areas for predicting moderate to severe abdominal pain in the training and validation sets were 0.895 and 0.853,

respectively. Conclusion: Tumor distance from the liver capsule <I em, iodized oil usage >10 mL, and the use of nonalcoholic ethanol

embolization are risk factors for moderate to severe abdominal pain in HCC patients after their first TACE treatment. The predictive

model can provide guidance for the management of moderate to severe abdominal pain in HCC patients after their first TACE.
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Table 1 Comparison of clinical data between training and validation sets (n)
Variable Training set(n=154) Validation set(n=65) P
Sex(Male/Female) 123/31 51/14 0.855
Age(>50 years/<50 years) 132/22 53/12 0.540
Smoking history(Yes/No) 39/115 13/52 0.488
Excessive drinking(Yes/No) 25/129 13/52 0.559
Hepatitis B(Yes/No) 95/59 40/25 >(0.999
Hepatitis C(Yes/No) 7/147 1/64 0.441
Liver cirrhosis(Yes/No) 57197 23/42 0.879
Hypertension(Yes/No) 37117 23/42 0.098
ECOG(0/1/2) 12/139/3 10/53/2 0.185
Diabetes(Yes/No) 271127 17/48 0.196
Hyperlipemia(Yes/No) 12/142 5/60 >(0.999
Surgery history(Yes/No) 33/121 15/50 0.858
Number of tumors (>3/<3) 69/85 33/32 0.460
Distance between tumor and capsule(>1 em/<1 ¢cm) 54/100 17/48 0.211
Maximum diameter of tumors(>5 em/<5 c¢m) 40/114 18/47 0.867
Vascular invasion of tumors(Yes/No) 53/101 20/45 0.641
Infusion chemotherapy before embolization(Yes/No) 147/7 64/1 0.441
Usage of iodipin(>10 mL/<<1(Yes/No) 55/99 22/43 0.877
Usage of dehydrated alcohol (Yes/No) 60/94 32/33 0.179
Useage of gelatin sponge(Yes/No) 119/35 51/14 0.862
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Table 2 Comparison of clinical data between moderate to severe abdominal pain groups and non-moderate to severe ab-
dominal pain groups in training and validation sets (n)
Validation set(n=65)
Abdominal Non-abdominal

Training set(n=154)
Abdominal Non-abdominal

Variable pain group pain group P pain group  pain group P
(n=42) (n=112) (n=19) (n=46)
Sex(Male/Female) 36/6 87/25 0.367 14/5 37/9 0.741
Age(>50 years/<50 years) 39/3 93/19 0.194 16/3 37/9 0.749
Smoking history(Yes/No) 13/29 26/86 0.405 5/14 8/38 0.499
Excessive drinking(Yes/No) 9/33 16/96 0.328 2/17 11/35 0.315
Hepatitis B(Yes/No) 22/20 73/39 0.192 9/10 31/15 0.166
Hepatitis C(Yes/No) 1/41 6/106 0.675 0/19 1/45 >0.999
Liver cirrhosis(Yes/No) 12/30 45167 0.196 6/13 17/29 0.780
Hypertension(Yes/No) 8/34 29/83 0.407 5/14 18/28 0.401
ECOG(0/1/2) 5/37/0 7/102/3 0.340  4/14/1 6/39/1 0.625
Diabetes(Yes/No) 4/38 23/89 0.153 6/13 11/35 0.547
Hyperlipemia(Yes/No) 6/36 6/106 0.090 1/18 4/42 >0.999
Surgery history(Yes/No) 6/36 27/85 0.270 4/15 11/35 >0.999
Number of tumors (>3/<3) 16/26 53/59 0.364 9/10 24/22 0.789
Distance between tumor and capsule(>1 em/<1 cm) 33/9 21/91 <0.001 11/8 6/40 <0.001
Maximum diameter of tumors (>3 em/<5 c¢m) 26/16 14/98 <0.001 16/3 2/44 <0.001
Vascular invasion of tumors(Yes/No) 24/18 29/83 <0.001 15/4 5/41 <0.001
Infusion chemotherapy before embolization(Yes/No) 39/3 108/4 0.391 19/0 45/1 >0.999
Usage of iodipin(>10 mL/<10 mL) 31/11 24/88 <0.001 12/7 10/36 0.002
Usage of dehydrated alcohol (Yes/No) 29/13 31/81 <0.001 14/5 18/28 0.015
Usage of gelatin sponge (Yes/No) 34/8 85/27 0.529 1277 39/7 0.094
®3 BAXTACERREHTEEERERNEHRERER
Table 3 Risk factors for moderate to severe abdominal pain after first TACE
Variable B OR 95%C1 P

Hyperlipemia(Yes) 1.098 2.998 0.598-15.027 0.182

Distance between tumor and capsule (<1 cm) 1.913 6.770 2.238-20.483 0.001

Maximum diameter of tumors(>5 cm) 1.076 2.934 0.983-8.760 0.054

Vascular invasion of tumors(Yes) 0.785 2.192 0.758-6.335 0.147

Usage of iodipin(>10 mL) 2.021 7.546 2.494-22.826 <0.001

Usage of dehydrated alcohol (Yes) 1.536 4.645 1.524-14.163 0.007

B: the standardized beta; OR: odd ratio; CI: confidence interval.

(95%Cl: 0.743~0.929) , R HUBEE N 78.9% (95%Cl:
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3 1 i

3.1 HCCEFTACERGFEEMMALEE

R 9Bl 224 o] B 52 554 A0, TACE B 48 ik
NHCC L5567 7 P EE A BGE 2. TACE
ARG AT B 2 25 A AE, BRI - R AKX

-~

&, HoA IR A o W B IR R ]
2, H A B R O A A KA B I (] R R R A
JRE M EZERED . B SCHERE B HCC B
TACE A J& H 8 FE I 1) & AR 28 I A — g,
T 95 S S AT T 356 1 B I PR TR,
455 559 F8. 35 75 TACE J5 24 h P9 H 30 A =2 RS R
KRAEZRL12.9%, 5 Guan ZE" F1 Bian ZE° W 7T 45
BN 16.73%H116.70%) 235 . A1 58 219 51
B ol B (YIZRE 4241, B0 UFEE 19 6D B



4455 5 1
20245 A

RS, AT, M 1, 55 BTN AT B3 1 IR G sl kAL T # S8R i v 25 R 1 g 0 A58 11
R S BOAEL ). mE B R RR 2 i CH SRR ARD 5 2024, 44(5) : 655-660

* 659

E1 E/A TACE A /5 % 4 8 [ B8 ) HOC % DSA
(AFIAREF CT(B)
DSA (A) and postoperative CT (B) images of

one HCC patient with moderate to severe ab-

Figure 1

dominal pain after first-time TACE treatment
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abdominal pain after first - time TACE treat-
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Figure 3 ROC curves of the model predicting moderate to severe abdominal pain after first TACE in patients with HCC
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