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Abstract

Objective: To analyze the risk factors of postoperative infectious complications (PIC) in hepatocel-
lular carcinoma (HCC) after hepatectomy and construct a predictive model. Methods: Retrospective
collection of clinical data from patients undergoing HCC resection in Jiangsu Province (Suqian) Hos-
pital from June 2017 to June 2023. Single factor analysis and multivariate logistic regression analy-
sis were used to screen for independent risk factors of infectious complications after hepatectomy.
Establishing a column chart prediction model and testing its predictive effectiveness based on in-
dependent risk factors. Results: A total of 215 patients were included, and 42 patients developed
PIC after hepatectomy, with an incidence rate of 19.5%. A total of 72 pathogenic bacteria were cul-
tivated. Logistic regression results showed that age (265 years old), diabetes, retention time of per-
itoneal drainage tube (=7 days) and Alb (<35 g/L) were risk factors for HCC resection of PIC (P <
0.05). Establishing a column chart prediction model based on the above results, the calibration
curve shows good consistency between the predicted probability of occurrence and the actual prob-
ability of occurrence of the column graph model. The Bootstrap method calculated a C-index value
of 0.678, indicating good discrimination. The area under the Receiver Operating Characteristic was
0.768 (95% CI: 0.688~0.848). The decision analysis curve shows high value. Conclusions: Age (265
years old), diabetes, retention time of peritoneal drainage tube (=27 days) and Alb (<35 g/L) were
risk factors for PIC after HCC resection. The prediction model constructed based on the above risk
factors has certain predictive value.
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JHF et A2 — PSR T I A S S e B R [1] o 30 R TR, BIDAFAIE PN 32 2 47 53 & ORI HE VI )5t 1)
YHMI[L] [2]0 PR IR AR B AR AF R HTIGIN, REARIE R B EEK, MEmRER8 e, ST Fra
FEIR 1114 80% [3] [4].

JF e VIR AR — i ILIVA ST R B F AR 9% [5]. ST ek BRAR B T, e DIBR AR mT it
DI E 110 Jes 200 HRL A0 2 o DX T  vy (100 U8 0 St il v 52 FR 6 1) T ek, SRk s i (109 ML 22 5]
JERGANEIE R SR TR AE B FEM R BUAT VR T IS AR, HUATE 2B . WiRE . BLER B AT A R AE R
22, SRR A B R GL[6] [7]. ™™ BRI AORE TT R 3 B2 PR FIH RORE, 38 AT g 3 B0 %
o IERAERTIT ) SENEeyT 2, HE R B 7]. AR, R VIR G /A1E 10%% 30%
AR FE R R R, R ARG MR ARG V) A SRR IR G 7] [8]. FHREVIBR AR
JEHRIEG e SO LIRS, KRR ], BN EIE S E R R AR, SEARTE
RA[8][9]. BRlitt, F-HHIR G AR VB A R AR S5 R e I AORE KA B e N, kAT KU T T B A
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ARJGBRI AR BEEBE TG EE . (HH ST R TR A S A I AE R PN AR . A
WEFCE AR TR VIR A 5 A SR R 3R, A LS TR, Dl PRI A i G I A K
BTS2 .

2. EREFE
2.1, IERZER

Bl e B 2017 4 6 H~2023 4 6 HZEARiAT VIR AR I 838 1%, 351t 215 . A9 AFRifE: 1)
FFE R R P e Wibs e, HESFVIBRARFARIGIE; 2) 6 18~85 %5 3) Rul LYK 4) Wl
Rl E#; 5) FYIEE Child 732 AIB 9. HEBRbR#E: 1) FAMERER; 2) BThRERH & 3) #MEE
AL DFEFARSE; 4) GHSEPREALSGEEME. B M SRS 5) &S5 RER; 6) &
PEERBEPIFTE s T) A I HAth T g s i ML I

R BRI SR R R A, WPIOE R R R IR, WA PR R R R AR SRR AR,
I G S W) 1 8 B bR A, I s I e WO R M s S O A o ISR IR AR B T T A 4%
Wi, 2 h NIERS, JRRETARE IR, R B % SR A VITEK 2 Compact 4= H shillAE % e M 25505 H &
Gt FEWE: KHia4E ATCC25922, 4 (R & Bk ATCC29213. FEARZ R, A M — Bk
VU A5 o e, ) — B 2 OO H TR — R B R, IS4 R 1 AR5

2.2. FMYIER

K RARCHE TR RS, WETHEVIBRAREZ ML 8. S5, RE. 115 540 £562(Body
Mass Index, BMI). & [ BREF 22 Jifi 0 2> 53 2% (American Society of Anesthesiologists, ASA). FiEALE . e
Bz HFH6E Child-Pugh 0. WRIESE. & FFFEIRM . AIFmiME. FARRE. RfRiE. HERE
FHF I (Alanine Aminotransferase, ALT). H i &5 1 (Alpha Fetoprotein, AFP). A& 519 & B B [a] ifl
T & E (Albumin, Alb). ARz A]

2.3. GitESW

W FEAH B R Gt 22 5 SPSS26.0 HEATALER, ZH IR THE VORI t 1G58, 2 A6 A T it 3tk
IELEE, MR MR B R R0 K 2[R 3K Logistic [B VA 23 By B9 U0 B A S5 I G M I R 0E (1)
FER R R I TR, P < 0.05 NHZEFA G R L FILE TN MR S%IE: MH R HH
(4.0.2) B4 ik 57 s [ PR 25 2 57 91 4 R TS Y, 3 Bootstrap VARG E N4, 144 C-index, 2 Bhsr
G R 2K 1 22 B AR 5 &5 2 (Body Mass Index, BMI). 323 # T.{F4F4E (Receiver Operating Characteris-
tic, ROC) h £k J% 15 & i 28 T I #7 (Area Under Curve, AUC), ¥ it £ 73 #1(Decision Curve Analysis, DCA)
PO 12 AR A B T ki, DASSUE 21 26 P Tl A 2

3. /R
3.1. FERERRAMHLE—RIEARFREIEHRER

Hit 215 GIRFEARNAIRHE. H BTk o7 fl, Ltk 118, 4R 36~82 %/, 11 63.60 £ 8.73 ¥/«
ARG RAEBPPEISREBHH 42 1, RAZFN 19.5%. Hrh FARIALKGL 20 1. T FIES 6 61
AL TRALEGE 16 B SLEETRO B 72 MR SR, Horo s IR 30 R, I SBHTER 31 AR, BOR 2 7k,
EBUAKIRA T il ¢ 5 o A B A R BERR T O (AR 1)
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Table 1. The pathogens of causing infection after hepatectomy
2 1. FFREVIRAR &% BRENREEEER

IR B BHH(n=72) LL(96)
FEEREE 39 54.17
N 7B | 21 29.17
il ¢ v FAA 13 18.06
6l RN AT 1 3 4.17
A 2R AR B T 2 2.8
FEEEE 31 43.06
it 58 B BR T 20 27.78
S O R T 8 11.11
P E IR TE 3 4.17
HH 2 2.7

3.2. FEARERAMHLXENERERNERRSTEZER Logistic EYT5347

JHEE AR i IR YA R ACRE B S 6 PR 2R 0 B R 3R e W 45 SRR, PRAH (R AL S AR ) JB B AR lRe . B
BEPRG TR ] GRS 510 B B AL Alb EEBL, ZRA SR (P <0.05) (WA 2). R4 Lk
R ai R, KA g F e UNER . SIFRM . TR, EESIREEERE. Alb yEZE,
FHFATIEL AR 3). K41 = B, 2= ARG NRASE, 9N JC Logistic [ )47, 45
IR, FiE(>65 5). A IREIRTE . MERESIIRE B E R R(>7 d) & Alb (<35 g/L) A UIBRA f5 s gt
RIER ARG R % (P < 0.05), HHE b (Odds Ratio, OR) /2 95% & {5 [X 7] (Confidence Interval, CI), 434
J9: EW (65 %) (OR = 0.474, 95% CI = 0.307~0.732, P < 0.001). & JE4# fR I (OR = 0620, 95% CI =
0.308~0.846, P =0.009). &I 51 & B 8 (>7 d) (OR = 0.409, 95% CI = 0.167~1.002, P = 0.05). Alb (<35
g/L) (OR =0.557, 95% CI = 0.339~0.916, P = 0.021) (JI.%¢ 4).

Table 2. Univariate analysis of the occurrence of the risk factors for infectious complications in hepatocellular carcinoma after

hepatectomy
F2 MEARBREMHLZELENEREREERS N

Infection group Non-infected group

H 2
Factor Classify (n=42) (n=173) thy P

Male 23 (54.76) 74 (42.77)

Gender 1.961 0.161
Female 19 (45.24) 99 (57.23)
<24 kg/m? 24 (57.14) 89 (51.45)

BMI 0.440 0.507
>24 kg/m? 18 (42.86) 84 (48.55)
<65 Years old 15 (35.71) 102 (58.96)

Age 7.362 0.007
>65 Years old 27 (64.29) 71 (41.04)
I~1I 25 (59.52) 116 (67.05)

ASA classification 0.849 0.357
~1v 17 (40.48) 57 (32.95)
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Left liver 19 (45.24) 77 (44.51)
Tumor location 0.007 0.932
Right liver 23 (54.76) 96 (55.49)
<5cm 20 (47.62) 79 (45.66)
Tumor diameter 0.052 0.820
>5 cm 22 (52.38) 94 (54.34)
The Child-Pugh A 22 (52.38) 116 (67.05)
e . . 3.164  0.075
classification of liver function B 20 (47.62) 57 (32.95)
have 17 (40.48) 68 (39.31)
History of smoking 0.019 0.889
not have 25 (59.52) 105 (60.69)
have 16 (38.1) 33 (19.08)
Combined with diabetes 6.948 0.008
not have 26 (61.9) 140 (80.92)
have 11 (26.19) 37 (21.39)
Combined with hypertension 0.45 0.503
not have 31(73.81) 136 (78.61)
<2h 18 (42.86) 118 (68.21)
Operation time 9.345 0.002
>2h 24 (57.14) 55 (31.79)
<400 mL 21 (50) 113 (65.32)
Intraoperative blood loss 3.377 0.066
>400 mL 21 (50) 60 (34.68)
<40 U/L 23 (54.76) 118 (68.21)
ALT 2.707 0.100
>40 U/L 19 (45.24) 55 (31.79)
<20 pg/L 11 (26.19) 62 (35.84)
AFP 1.403 0.236
>20 png/L 31 (73.81) 111 (64.16)
Dwelling time of the <7d 15 (35.71) 109 (63.01)
- . 10.312  0.001
abdominal drain tube >7d 27 (6429) 64 (3699)
<35¢/L 29 (69.05) 71 (41.04)
Alb 10.656  0.001
>35g/L 13 (30.95) 102 (58.96)
<14d 24 (57.14) 77 (44.51)
Length of stay 2.166 0.141
>14d 18 (42.86) 96 (55.49)
Table 3. The assignments of the independent variables
#3 BEENRE
Variable Assignment
Infectious complications after resection of liver cancer 1 = Infection group; 2 = Non-infected group
age 1 =<65 Years old; 2 =>65 Years old
Combined with diabetes 1 = have; 2 = not have
Operation time 1=<2h;2=>2h
Dwelling time of the abdominal drain tube 1=<7d;2=>7d
Alb 1=<35¢/L;2=>35g/L
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Table 4. The logistic regression analysis the occurrence of the risk factors for infectious complications in hepatocellular car-
cinoma after hepatectomy
4. FFEAREREMHLELERKERN Logistic @3 5347

Variable B SE Wald P OR 95% ClI
Age (65 years old) 0.950  0.357 7.075  0.008 2.586 1.284~5.208
Complying with diabetes (none) -0.960 0.372 6.653 0.010 0.383 0.185~0.794
Operation time (2 h) 0.633 0.347 3.319  0.068 1.883 0.953~3.721
Dwelling time of the abdominal drain tube (7 d) 1.120 0.358 9.766 0.002 3.066 1.518~6.189
Alb (=35 g/L) -1.165 0.368 10.025  0.002 0.312 0.152~0.642
Constant 0.895 0.220 16.507 <0.001 2.448

3.3. HEFEARERRMHLENERERTZETNER

BT RO R GRE R, 1B/ R B 4.0.2 KH ms FEFEA, WEMFEUIRA G BRI
JE (AL BRI AL, 22 R (L E 1). @it Hosmer-Lemeshouw y2A6 I SPAN TN AL (LS O0 R, 45 51
IR P=0.426, UiIHZ AL BTN BA RAFILE L . {5 Bootstrap H A S vH B FGIIAE AY i) [X
O3 X LR AR R AT N P8 6AIE . Bootstrap F & HlIFE 1000 ¥, SRAF AL RHERIZR (LI 2), SWoRiZAk
VR 8 - D) Bk A F B R [ T 000 2 A A 3 0 S B R AR MR 2 1) — BUOME L. 115 Ceindex B
N 0.678, BIEE 1% 51 4 BTN AL [ [X 43 BE 1 KA @it 204 ROC 4k, 45 5 SR 5128 B T A ROC
£k 1) AUC i 0.768 (95% Cl: 0.688~0.849), ik BH 1 UM AR Y 0l &k e if, BA B il Re 71 (L L 3).
T I 2 ] e SR 2R 0 T S s 12 PSS R AN (i M i (L 4))

0 10 20 30 40 50 60 70 80 90 100
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Figure 1. The alignment diagram of predicting the occurrence of infectious complications in
hepatocellular carcinoma after hepatectomy
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Figure 2. The calibration curve of alignment diagram prediction model
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Figure 3. The Receiver operating characteristic curve of alignment diagram prediction model
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Figure 4. The decision curve analysis graph of alignment diagram prediction model

B 4. FIEETRMERI R E L 4 H7
4. g

AHIF IO 45 T I DI AR 5 e I RE 1 R AR 2 19.5%, AT T AR 26 42 il £ A Ik e R,
B R o U R T EIRA S B LR O 255 1 S [ L0 — TN 148 4T IFFRE LA 3% 1)
BHFCR, A7 26 BIRJE R AEBRPMEIERIE, KRN 17.5%. X E A1 —Hgh A 789 14T FFE Y]
AR BT, 240 Gl BE ARG RAIRRE, Hh 19 B R AE. Takahashi Y 25[12]40#7
T 735 BUTHFIET R EE, RIAGRERFTEN 17.8%, oI AREE A IE S TIBR A F B K
W RIE 39.1% . AR VCHEFC I B AT R RPTR MG T T LA LR GE, 45 AT ST o B AR A B, SR
SRR AR 5 R I S PR 22

ATFFE AR S R A RS I R AE I B R R 2 B R I SR o, BRI R . I s A1
AN 4 BRI 2. 5 Sugawara G 8 [13] MR FC 45 AN — B, PR P A0 38 i R e 2K A0 AN 24 B0
SR, EPRENR M BURBTE AT AT, TR AR B

TEAYCRFE, BATHIEE T I8 IR AR 5 e Ytk I 0 1 R TR B . 4R (265 )+ & IR I «
TR 51 7 B B 1) (=7 d) S Al (<35 g/L) A AR 5 R O A R AE [ IR 3. 4RI R FRATTHY
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HEEE, FERHTZFEANNRERRDBAHRES, 55 ZRRENRE. WA, EFENFFE LT
B FERE WA O MU FORE R 55 5 R Ji5 A 1228 5 I ROE A A 3 KU AR DG B D [14] [15] - N T
LR B E N VIR A G B MEIEAE, KT 65 % DL B, RETN AT A P, AR VES ek
A RO PRI OUAE . AR, W] DAEEAT S D RE AR BRI VPN [15]. A R IR & s VIR AR IS
RARGNE I ORI b R 3R, 2 SR DR & R0 PR 10 JFH e A OB VR B e i, 4R Al AR K S BB 2
BEIE B2, SUETF ARG U e A AR RS 36 [ 16] o DR it T 87 058 F s 55 3 T DI B AR Jig T e 1k I R 7
BEATH 5 RO R AR R 5 A B, B R ATV, . IR, RS PUE R E Ik
AR J5 B S5t AT DARR ARG RORE IR, B2 i AR D 2 AN i &2 [16] [17]. MERE 51 E
B AR R VI RA G KA B GHF AOE s H 2=, FEERy, HEFARAmRLA, BHKkE, |’
J 5 AT R B I, (RIS B ) 51 B B S R b2, RN AT e S BUE I R S 2 T e
SN G| A QL XU 38 I [10] [18] - FBIs WG i 5 I B I T o 3 S5 SRR e M O RORE 7R MO
REUEFWT BEHERE . FRIAIRER . SIS B U0 I AR AL B B AR T T 255 5 18] MG HEE
< 35 g/L RS VIBRA G R ARG ACRE R fE R R R, 25 R AR M B B A K PREEE B TR
R ZE[10] [19]0 FHe B3 R ARG AR (A IUE P BUE AR G R AEH UK, 31 51 R AR G 5 HEEA 2, 38
TN P AR K BT R P e, HUE TR P e e Dy Be, AT 3 gk e KU [19]

BT FRAERRERNLE R, A0EIFREZ TGS, DU 6 8 E ARG R AR, [,
BT LRI AR T VIR AR 5 G S LR A A, iZ A0 BMIL RATHIRE . SHOR. R
ok it B AR (bile leakage) [20]. 4F, Kong QY Z5[2113ET Web JF & FITRIAERL, R3] H T B ER
Wi FRRA BT RO R R 2 ARME R AN . HFEELL . RAT HBV-DNA KV HEE - 4
Z(ALBI) IR & 50 B 4 5 -5 /N L A 4R BU(APRINAS N AR 2 B 3 RORE M TR R 7~ AHEEZ R,
ARYH IR O TR A IEHEIRE . RN SR B BN R S Alb AR JE R ARG SR R 2 . (X
BEFRFRIS LU Gy AR I, AR fef P T B

R FAFAECA R RMRYE: o, A R 7T, FEARRRD: R, ASSE A9 A B2
SERMR AT IN TR FC RS A, PTREAR G ML R R s B =, R AR HA IR RE, W ThREAN 4,
MR RO SE s 35 00, GINRITRERD, REAlR St Ba, A LEY KR ABMTEE, a2
A R X, DLSOERATRRR.

5. &g

gEERTR, AW T A S B ROE BRI SR R AR, i RS
AR B S I B TR A Alb KU TR HCC VIRR G KA PIC KA HIRUS: o I 28 5 56 DR 25 6 -
YA A A0 B TR PIC HA EE 2R 3L
i

AH TR, 3 B A ) B8 I SRR, AN RO R AT . fERE S AR
FER ST (HREED SR ERET) KA HEAEN, Ry EE RN NGER. TG BENT
B BATIE 2 A, AT AT H 1. BT RIRCERAC B2 7 b AT o A ANALHE, 1 ORI T AT
AACHEDR

&E 3k
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