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[fﬁ%] By Wt ( hepatocellular carcinoma, HCC ) B SE skl
Jr K 2E (transcatheter arterial chemoembolization, TACE ) A Ji /By IR H K G5 R £,
MU RL, Fik B BT 2020 4E 1 H 1 H 2 2023 45 12 A 31 H S %
BE R IR BE B/ ARHESZ TACE 167 Y HCC B Il R TR, #R4E TACE AR5
30 d IR ARG, R Ge AARIER A o AR B st a2 il 8] 43 R I 2R A S AN Bk
BABI . I FHZ & Logistic [FIHAMTAfE M G R, FARIINALTAL, RAZIAE
TAERRAE (ROC) Hhk B H M Pl (AUC) | uiEfhZe/rr (ccA) . sz
S8 (DCA) PPAEBARIRLAE, 258 LA 592 ffT TACE i HCC Hi#%, TACE RJ5 /&
YeBh 10.30%, DIH L [REITER (55.41% ) SR L. G IFRERI [OR=12.694, 95%CI1
(4415, 36.497) |. A EEZ> 5 em[OR=7.620, 95%CI (1.994, 29.111) ], MK
W [OR=5.106, 95%CI (2.226, 11.711 ) . ARy = 500 mL[OR=20.588, 95%CI ( 7.269,
58.311) ] A1 F AR B} ] = 120 min[OR=1.284, 95%CI ( 1.093, 1.872) ] /& TACE & J7 &4t
B S7 fE R R 2 . TCAE A J5 B UL BUNAR 7Y ) AUC {75 I 2R 4 TG UE4E b 4301 R 0.907
F10.931. CCA B nTMIBIAY “FmME=S" F “SCFRER" 19— B HER A, Brier P45
TEVI A FNEGIESE 73591 9 0.084 F1 0.075, DCA 755 TR A EL A3 A5 by A i R V4 3K 25
18 BIFHIRIR . BROOREEAE > 5 em, YR . Rl E = 500 mL f1F AR
[6] = 120 min & TACE ARJ5EG &AM G 2R . TACE A5 BRGL F s Al ge i 4
PR HCC f8 4% TACE By 2 AL, J&—Fh R IE TACE ARJF G iA 2 T.H.
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[ Abstract] Objective To analyze the risk factors of infectious in hepatocellular
carcinoma (HCC) patients after transcatheter arterial chemoembolization (TACE), and
construct a prediction model. Methods The complete clinical data of HCC patients who
received TACE treatment in the department of Interventional Pain of the Second Affiliated
Hospital of the Air Force Medical University from January 1, 2020 to December 31, 2023 were
retrospectively analyzed. According to whether infection occurred within 30 days after TACE,
the patients were divided into the infection group and the non-infection group. According to
the visiting time of HCC patients undergoing TACE, they were divided into the training and
validation cohorts. Multivariate Logistic regression analysis was used to determine independent
risk factors and construct a prediction model. The area under the curve (AUC) of the receiver
operating characteristic curve, calibration curve analysis (CCA) and the Brier score, decision
curves analysis (DCA) were used to evaluate the performence of the prediction model.
Results A total of 592 HCC patients with TACE were included, the infection rate after TACE
was 10.30%, with Gram-negative bacteria was most common infection (55.41%). Comorbid
diabetes [OR=12.694, 95%CI(4.415, 36.497)], maximum lesion diameter > 5 cm [OR=7.620,
95%CI(1.994, 29.111)], ascites]OR=5.106, 95%CI(2.226, 11.711)], intraoperative blood loss >
500 mL [OR=20.588, 95%CI(7.269, 58.311)], and operation time>120 minutes [OR=1.284,
95%CI(1.093, 1.872)] were independent risk factors for post-TACE infection. The AUC of the
prediction model in the training set and the validation set were 0.907 and 0.931. CCA showed
good consistency of the "predicted probability” and the "actual probability” of the post-TACE
infection prediction model, and the Brier scores in the training set and the validation set were
0.084 and 0.075. The DCA curve suggested that the prediction model provided good clinical
net benefit. Conclusion Comorbid diabetes, maximum lesion diameter > 5 cm, ascites,
intraoperative blood loss > 500 mL, and operation time > 120 minutes were independent risk
factors for post-TACE infection. The post-TACE infection prediction model can better identify
the occurrence of TACE infection in HCC patients and is a useful tool for early identification

of post-TACE infection.

[Keywords ] Hepatocellular carcinoma; Transcatheter arterial chemoembolization;

Pathogenic bacteria; Infection; Prediction model
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J& PHC fz % DL B Y, 24 /55 fir 47 PHC 1)
75%~85%"" . H1 T EZ AR FAIE, KEH

BE -2z Pl 2 SE sk ie g
( transcatheter arterial chemoembolization, TACE )
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TACE ifit 25 )8 e & A= SR AR i, E— 25 hn gl
TIZIRMERE, PREE G EM Y, Wik, R
TACE RJG UG F R, XFHsE HCC B il
Je A RIS T G 2L,

B A DRI 161 BN o N U
e AR > 5 em, MEIEFUR . B2 I, it
3 > 12 mL AU AN FEA ZERTBHE TACE AR5
LT R R E, IR Ui TACE RJ5
JEY XS TIUASE AL, SR, S IR A
IR R ARG O, Te RS SRR AE R
TBAE VBT AR . BB . R
Mt = 500 mL, fEBEHTE] > 20 d, HLE 259
HIEE] = 7 d S8R 8 TACE A5 YL B A A
(HH = BOE AR, RIS ATE R . 45 0
Bk, HAETET TACE A5 YL i 35 205 IR 43
A B R AN 2, H TACE ARJF LIk R
T AL b ARHF7EE i /T HCC 3 TACE
ARG B Bt B SR oA SO AR R 3R, I
TOINABEARY , AR Bh I PR = A= S it S oS o 4 I
PREESE, AW R FUR 7 0 U A T 4R 2
AR
1 #ZRERE
1.1 HRIIHR

AW |l e Sy 8 T 20204 1 H 1 H &
2023 4512 H 31 H7EZS 4R R2FH Mg =
Bi s ABHESZ TACE 3697 19 HCC B4 19 lhm R %
Bl MAFRHE: OFER = 18 %, HLHAL K
KA L N E R PE HCC; QW IK$E5Z TACE
BT OWIRERITE, Tk, HEBRbRE:
OA FFH AR s A 6 s @ TACE i
SRR B M P 25 s B TACE RJ5
30 d WAET-#; @ TACE JAYTHT 3 A 1252z
T E AT AR 25iRYT ;. O8I
REDIRERE AT EEN ;. @ ARJEHBILYT . A5 E
A28 FEAEE KA R EE B AS B2 51 4t
M (5. TDLL- %8 202403-13 5 ) .

1.2 HRWE
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JFEEE AL (E5 T AR ) | Rk EAR
AL R | TR KRR . AN RS A
g o CORME: TR IR A G IR, ©F
ARAER: AR s AT ARR ] O5L5 % KA
FARaHE A ( alpha—fetoprotein, AFP) . LA P
Yok A TER R T REG, JHEH] Excel Eid
SR A i A B4

AWFTE FEZMEEL )R TACE RJF 30 d Ak
PeRARER", 2% (EREAPEER ) " A
KAMEXS Y FATIS W, EL G IR IR | JIHE %
ge. BIpiERGE . BRVEREIER . M. iR
JEYY, HEBR 5 LK TACE JEOCHY YL 2EA, fnfiti
PRI PR, AR IE R R RS R
A IR o3 S R 2 RN R IR L 2
13 GtEa

KHI R 4.1.3 1 SPSS 25.0 FAFHEAT 412447
Hro #R4E1T TACE 19 HCC B whi2 it 8] 43 A
SR (2020 4F 1 1 1 H 22022 48 12 3 31 H )
A IEAE (2023 451 H 1 H % 2023 47 12 H 31
H) o 1RSI0 A0 Y 1% 22748 5 DLV 24 {8 FAR v 22
(x+s) T, R BT 2R ILE; 226
b IR E 4yt (n, %) Fon, RARIT
Kr 9o B Fisher's B UIME ARk 9047 22 5 o0 #fr o AEER.
RR B ksl B, 2 R Logistic [811H 43
P e s fE e R, I e R, LS
LEDE AR, 5721038 TAERE (receiver
operating characteristic, ROC ) M £k i) #th £ T 1i
FH (area under curve, AUC ) TPAL T 0 A% 7 (1 [X
T RE I R A HE 1 26 43 B (calibration curve
analysis, CCA) , Jf 71 & Brier ¥ 43 ¥ A 751 I
BRI RCHERE 5 R HPRIR T 20 BT ((decision
curve analysis, DCA ) PEAGTRIMAR A 1yl RSO
XU P < 0.05 FoR R AL L

2 #HR

21 REESHERL
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Hort TACE RJ5 &AL B3 61 5], TACE RJ5
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TACE AJ5 B 3 353 88 74 BRI IRTH, LI%E
EICRATER (55.41% ) oA H W, EAkh, Kz
i (17.57%) . S (12.16% ) Fifili
RITTHAE (10.81% ) SEf A H UL 2% [T
B M E AR (17.57% ) | HEEEERTE
WA ERDE (13.51% ) FIZEMERE (10.8% ) J& i
SR UL F P T, BRI 1.

2.2 IGIRFFAELL S

592 {547 TACE () HCC &, I1Zk5E 436 £,
WEEE 156 1] I ZREE FEIEAE I PRAFAE HLARH A
WHiEER (P >005) , FRIIGEMEIE
SEME ST, AT TR 2L A A HEHIE, 1
W2 2.

YIS, 45 B &AL, IR YL g AR gL
AERE PR . B AFARSE | Rkt A2
JE R B AR P i R S A O R A AR ST
a5t (P <0.05) , MiHAGRERELE P4
]2 GG E X (¥ P >0.05), PRI 3.

&2 YIGREFMBEIEEIRKFHELLE (1, %)

*1 HCCEETACEREEXERLREES
Table 1. Distribution of major infectious
pathogens after TACE in HCC patients

9o S5 A [ FRCEL (% )
22 [P B 41 55.41
KGBAH 13 17.57
el 2 AL TR 9 12.16
it 98 5 S AR T 8 10.81
2 AN BT 3 4.05
TICATIA 3 4.05
PR 2 2.70
S 2 2.70
398 FF 1 1.35
B2 [P P 33 44.59
S O R AT BR T 13 17.57
T [ it 1) o A oK T 10 13.51
e BN 8 10.81
AFFRERR T 2 2.70

Table 2. Comparison of clinical characteristics of training set and validation set (r, %)

I RAFAE WIZksE (n=436) BAEE (n=156) Uyt Pl
Ry ()7 63.59 +4.79 63.51 £4.89 0.181 0.857"
el 0.055 0.815
7k 62 (14.22) 23 (14.74)
vk 374 (85.78) 133 (85.26)
BMI (kg/m®) 0.065 0.799
<24 171 (39.22) 63 (40.38)
>24 265 (60.78) 93 (59.62)
LRI
W BRI 42 (9.63) 20 (12.82) 1.245 0.265
[=iNES 146 (33.49) 49 (31.41) 0.224 0.636
JeE Lo 49 (11.24) 18 (11.54) 0.010 0.919
JIH#E 58 164 (37.61) 59 (37.82) 0.002 0.964
JHF2 75 (17.20) 27 (17.31) 0.001 0.976
Child—Pugh/34% 1.802 0.179
AZL 382 (87.61) 130 (83.33)
B 54 (12.39) 26 (16.67)
JHOIBRFA L 72 (16.51) 24 (15.38) 0.108 0.743
JHEA AT AR 5(1.15) 3(1.92) 0.519 0.471
HCCHE A - 0.719°
AR 400 (91.74) 139 (89.10)
R 10 (2.29) 5(3.21)
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I AR AR (n=436) BFE (n=156) el PfH
KGR I5¢ 8 (1.83) 4 (2.56)
HoAth 18 (4.13) 8 (5.13)
JF R 0.120 0.730
g5k 300 (68.81) 105 (67.31)
Jit b 136 (31.19) 51 (32.69)
I A (em) 0.002 0.962
<5 205 (47.02) 73 (46.79)
>5 231 (52.98) 83 (53.21)
EE e A 0.472 0.790
S 19 (4.36) 5(3.21)
At 163 (37.39) 61 (39.1)
JHZE R A 254 (58.26) 90 (57.69)
i ke (4>) 0.374 0.541
<3 194 (44.50) 65 (41.67)
>3 242 (55.50) 91 (58.33)
T R A 124 (28.44) 41 (26.28) 0.266 0.606
oM R 77 (17.66) 31 (19.87) 0.377 0.539
it Ied 5331 0.100 0.951
11 160 (36.70) 56 (35.90)
I 197 (45.18) 70 (44.87)
v 79 (18.12) 30 (19.23)
i F RO 80 (18.35) 33 (21.15) 0.585 0.444
g JPE R 36 (8.26) 11 (7.05) 0.228 0.633
At (ml) 0.105 0.745
<500 344 (78.90) 125 (80.13)
=500 92 (21.10) 31 (19.87)
FAREFH (min) 0.253 0.615
<120 247 (56.65) 92 (58.97)
=120 189 (43.35) 64 (41.03)
AFP (ug/ml.) 0.074 0.785
<100 282 (64.68) 99 (63.46)
>100 154 (35.32) 57 (36.54)
E: O ERAAMAAREL (X5 ) AT tRBER; Fisherfbn £ k25 R, BMLAKERE; AFP. %G,
<3 G E R AR LA NG REFIELLE (n, %)
Table 3. Comparison of clinical characteristics between infection and un—infection groups
in training set (1, %)
Il RAFAE YL (n=45) R (n=391) alct Pl
R ()" 63.51 +4.44 63.41 £4.72 0.141 0.888"
£ 0.073 0.787
7Pk 7 (15.56) 55 (14.07)
St 38 (84.44) 336 (85.93)
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I RAFAE YL (n=45) ARIRGL2 (n=391) 4! PlH
BMI ( kg/m®) 0.190 0.663
<24 19 (42.22) 152 (38.87)
>24 26 (57.78) 239 (61.13)
LRI
WER S 15 (33.33) 27 (6.91) 32379 <0.001
fRILE 15 (33.33) 131 (33.50) 0.001 0.982
SEE 5(11.11) 44 (11.25) 0.001 0.977
IR 17 (37.78) 147 (37.60) 0.001 0.981
JHTag i 8 (17.78) 67 (17.14) 0.012 0.914
Child—Pugh/34% 2.681 0.102
AZ 36 (80.00) 346 (88.49)
B 9 (20.00) 45 (11.51)
JFOIBRFA L 4(8.89) 68 (17.39) 2.116 0.146
JHEA AT AR 2 (4.44) 3(0.77) 4.813 0.028
HCCHR A - 0.861°
VARV 41 (91.11) 359 (91.82)
[RENRS 1(222) 9 (2.30)
RGPEIF % 1(222) 7(1.79)
HoAth 2 (4.44) 16 (4.09)
JF R <0.001 0.990
g5k 31 (68.89) 269 (68.80)
it e 14 (31.11) 122 (31.20)
BRI (em) 22.856 <0.001
<5 6 (13.33) 199 (50.90)
>5 39 (86.67) 192 (49.10)
g o - 1.000°
HF et 2 (4.44) 17 (4.35)
At 17 (37.78) 146 (37.34)
JHF AR R A i 26 (57.78) 228 (58.31)
i (4>) <0.001 0.994
<3 20 (44.44) 174 (44.50)
>3 25 (55.56) 217 (55.50)
T kg A 13 (28.89) 111 (28.39) 0.005 0.944
AN R 8 (17.78) 69 (17.65) <0.001 0.983
it Ied 4331 0.045 0.978
il 16 (35.56) 144 (36.83)
I 21 (46.67) 176 (45.01)
v 8 (17.78) 71 (18.16)
i FE RO 23 (51.11) 57 (14.58) 23.850 <0.001
i s B 4(8.89) 32 (8.18) - 0.778°
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I RAFAE LA (n=45) ARIRGL2 (n=391) 4! PlH
A (mL) 96.819 <0.001
<500 10 (22.22) 334 (85.42)
=500 35 (77.78) 57 (14.58)
TFARMHE ( min ) 15.749 <0.001
<120 13 (28.89) 234 (59.85)
=120 32 (71.11) 157 (40.15)
AFP (pg/ml.) 0.001 0.972
<100 29 (64.44) 253 (64.71)
>100 16 (35.56) 138 (35.29)

E: HEBAHAMAAREE (X £ ) AT HhBRER; TFisherMi R AL R, BMIL A T4 AFP. TR G,

2.3 %R ZELogisticlE )3

Z [H & Logistic [Pl 725 B W7x, & - MR
JG[OR=12.694, 95%CI (4.415, 36.497) |, #x%
KM EH A2 > 5 em[OR=7.620, 95%CI ( 1.994,
20.111) ], JEREFIK [OR=5.106, 95%CI ( 2.226,
11.711) 1. AR it & = 500 mL[OR=20.588,
95%Cl1 (7.269, 58.311) | FIFARHEf[A] = 120 min
[OR=1.284, 95%CI (1.093, 1.872) ] /& TACE &R
JE R R R ST GRS R R, TR 4,
2.4 HCCHEETACEARG R FTNEHE
iakEs

BT Z A &R Logistic 73 BT 45 &, it Logit

(P) =-5.247+ B¥ JR 0§ x2.541+ &% K5 4t &
7 x2.031+ B U x 1.630 + AR i ifil B x
3.025 + FARME] x (-1.258) , 25K

() o B0 A 2 S ASE Y () A% 1 47
AN B AT Y 2 B /R AR T BB Y [, T
1511 =57 N = R T 5 S T B T S =L N £
oA, v DA R RS, 7RSI
R — SRR EH A, 2 N TACE RJF
YL IHER
25 JIZLEWIE

ROC 3 M7 & 7%, TACE A J5 J8 4L 750 ) A5 74
7E Il 25 48 R B IE 4 AUC 1 43931 4 0.907[95%ClI

F4 TACEA G R H % E & LogisticE 353 #7
Table 4. Multivariate Logistic regression analysis for infection after TACE

Ar i BE SE{H Wald & OR{H (95%CI) PH
R

T Ref.

P 2.541 0.539 22.238 12.694 (4.415, 36.497) <0.001
R EAZ (em)

<5 Ref.

>5 2.031 0.684 8.817 7.620 (1.994, 29.111) 0.003
I RO

= Ref.

s 1.630 0.424 14.821 5.106 (2.226, 11.711) <0.001
A (ml)

<500 Ref.

=500 3.025 0.531 32.427 20.588 (7.269, 58311 ) <0.001
FAREFE (min)

<120 Ref.

=120 -1.258 0.572 4.835 1.284 (1.093, 1.872) 0.028
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(0.860, 0.954) ] #10.931[95%CI ( 0.898, 0.964) ],
PRI B AT B S RE T FIX 73 RE T, B
DLIE 2-A, [l 2-B, CCA 255 /R TACE AR J5 &
JUIMA AL ) “FAER" A “SCPRAE R —3K
PRS-, Brier PEAMEVIZREE FIIRELE 53901 4 0.084
F10.075, $RINLEBABAFRERE T, T
LK 2—C F1E 2-D.,

DCA G55 3 B . B o B B
PR RIS . B O P RRR I K
TACE ARJFHIEEE, Ml 05 (/R
WA IR TACE RJF AT Y, BLIHEZ YT
DCA S5 BR . SRR R EZ KA
SPIIRFHILL . SILEIE AT B TACE AR

0 1 2 3 4 5 6 7 8 9 10
%ﬁ L 1 L 1 1 L | I— 1 1 1 1 1 P |
=
T PRI . 1
=
>5cm
AL HAZ . !
<5cm
=
NI AR . ;
PR
=500 mL
AR i . !
<500 mL
=120 min
FA . :
<120 min
B : : . . . . . .
0 5 10 15 20 25 30 35
T AL r T T T e T T 1
0.01 0.05 0.1 02 0304 0506 0.7 08 09 095

El1 TACEAJEREETNEE 5 2 F
Figure 1. Nomograms of the infection prediction model after TACE

AUC (95%C1) : 0.907 (0.860, 0.954)

1.0
0.8

(0.6

#

0.4+

0.24

0.0

0.4 0.6 0.8

1-Fp5

0.0 0.2

0.8

MR

TR

0.6

jiiss

k

0.4

o SipRihZk
— REMZ
LUl

0.2

TACEAR

0044

T T
0.8

T T

T T
0.0 0.2 0.4 0.6

TACE 7 Y T Al 5

R

TACEA J& e 52k

AUC (95%C1) : 0.931 (0.898, 0.964)

0.8

0.6

0.4

0.2

0.0

T T
0.4 0.6 1.0

15

T
0.0 0.2 0.8

0.6

0.4

— BTz
< i

0.2

0044~
T T
0.0 0.2

T T T T
0.4 0.6 0.8
TACE 5 Y i g%

E2 TACEARJFREFMEEIROCS H AR A #h 2
Figure 2. ROC analysis and calibration curve of the infection prediction model after TACE
E: ADI%EROCHH; B BiEEROCHHT; C.ilGER L, D Btk Eh&k,
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Figure 3. Decision curve analysis of the infection prediction model after TACE

E: ADGE; BORIESE.

3 iTie
TACE 2Pl HCC | % R AIG) T LY,
Bl A B A BRI, RS BB AT T R I R
Ko SR, ARG IERGLATIR ™ b B B
Rtt, B TACE RJ5 B fap R, I
HCC 83 TACE ARJF B A A Ay, xf T 5 11
B TACE A J5 BYL AR Tl PR IR R EHEL,
AT IR L5 R B s, HCC 34 TACE R
e B F R L IR (55.41% ) , HLPAK
Ws g (17.57%) . SRR (12.16% )
FU %6 v B A (10.81% ) &% Jy# W, 5 E 3t
VTSR — 3. Ak, ABFSE T TACE RJG
JBYLRN 10.30%, 5245124 (10.07% ) K
(11.97% ) " 2w ARL, SR, ZEM0E "
ZEEAT ARG R TACE A S5 RG22 43 51K
4.4% 1 45% . A [R]BIF 5T 45 5 A g & T2 W
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