H 4345 3 1) BN RN === FGERAS B )
20234F3 H Journal of Nanjing Medical University (Natural Sciences ) - 357 -

& RATI -

M5 RRRE B .y -A 2B R EEXT AT 4 BYE & £ W E=ICH
Il PR 2 F &

BN ERES

VR BE R KA — R B B B 2L LR B AT 21002957 [ 51 R A4 Ky B I IR BE A ST 0 Al VLT R AL
210029;° M B ERFRSAE — IR REE A BE 7108 RIaU 210029; F st R RA LR PR 22 Be , V198 fiat 211166

[ E] BRI T O AR R RS 56 5 Z i A8 22 20 M 988 (hepatocellular carcinoma, HCC ) f8 34 A& A= 33501 AR AR (mi-
crovascular invasion, MVI) f TSR 835 HCC £ AR A1 H iR 2E A (alpha-fetoprotein , AFP) Flly -2 Z k4 Bk (gamma-gluta-
myl transferase, GGT) A I PR, FH AT (o 73 ¢ [l JOU P i A0 82 g o P Rl R 55 — o )8 122 Bt 479 48] HC.C AR VI 6k 78 5 1 s PR
i, 1 Logistics FHH 43 BT i a2 5 MVI S ZEHH SC A8 £, @y ERLIF 25N 8 (A2 3808 TAERRIE 2 1 FH (area un-
der curve, AUC) A G2 APk aie fth 26 7041 (decision curve analysis, DCA) RIFAG B () TR0 1 B8 o it 7R MU e 5 8 A
JE AR AR FON M: REHEA T LA 1 Kaplan-Meier [ Z&SRITAL SR (AL AAHERE . S5 R e 2 HZ 00, v KN g 121
BT IR AMEEA: K AFP I GGT A& HCC B35 &4 MVI ST G R 28, T A dEfiRy . 45 AFP M GGT RBAL A b i%
A AFP I GGT M7 B 2B H T4 T 14 A , AUC 435124 0.902(0.872~0.932) 10.876(0.842~0.909) o 4T AL A AU I v
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[Abstract] Objective: The current study aims to establish a risk model for microvascular invasion (MVI) in patients with
hepatocellular carcinoma (HCC ) , which is based on radiological characteristics and clinical laboratory data , and to explore the clinical
application of preoperative alpha-fetoprotein (AFP)and gamma-glutamyl transferase (GGT)in HCC patients. Methods: Clinical data
from 479 HCC patients with surgically resection at the First Affiliated Hospital of Nanjing Medical University were retrospectively
collected to investigate the effects of potentially relevant factors on MVI, and to assess the benefits of serum AFP and GGT on
improving model predictive performance. Univariate and multivariate logistic regression analyses were used to select variables for the
final prediction model, and the predictive performance of the model was assessed by area under the receiver operating characteristic
curve (AUC) , calibration curve, and decision curve analysis (DCA). Predictive performance was compared by sensitivity, specificity

and accuracy analyses. Kaplan-Meier curves were applied to assess the probability of patient survival. Results: In a multifactorial
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analysis, tumor size, borders of the tumor, exophytic growth, AFP and GGT were independent predictors for the development of MVI in

HCC patients. Two models were constructed with or without AFP and GGT, respectively. In both cohorts, model A with AFP and GGT
showed better predictive performance than model B without AFP and GGT ,with AUCs of 0.902(0.872-0.932 )and 0.876(0.842-0.909) ,

respectively. The two models showed good discrimination, and the predicted probabilities were in good agreement with the observed

probabilities. Analysis of the DCA , which assesses the net clinical benefit of the models, showed that model A was slightly better than

model B, both with good clinical application. In the subgroup analysis, AFP and GGT could well predict the prognosis of HCC patients.

Conclusion: A predictive model for the development of MVI in patients with HCC was developed , and the study confirmed the clinical

predictive value of serum AFP and GGT.
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Table 1 The clinical and histologic characteristics of HCC patients
SR MVIFA#ELH (n=335) MVIFHPEL (n=144) PiE

IR M (Pas, Prs) ] 57.00(47.00,65.50) 52.00(47.00,61.00) 0.002
Bn(%)] 281(83.88) 121(84.03) 0.992
s K/ [em, M(Pss, Pss) | 4.07(2.64,6.39) 8.30(6.03,11.31) <0.001
JHEEAE [n(%) ] 247(73.73) 111(77.08) 0.439
LA bkt [n (%) ] 285(85.07) 104(72.22) <0.001
fibgeg s A AR [0 (%) ] 111(33.13) 87(60.42) <0.001
IR FAE (n(%) ] 25(7.46) 91(63.19) <0.001
Jigeg O RAE [n( %) | 192(57.31) 129(89.58) <0.001
HBsAg BHM:[n(%) ] 255(76.12) 120(83.33) 0.113
AFP[ng/mL,M(Pss,Pss) ] 37.10(5.65,439.75) 1210.00(115.50,1210.00) <0.001
CEA [ng/mL,M(Pss,Py)] 2.43(1.60,3.78) 2.550(1.46,3.55) 0.048
CA199 [U/mL,M(Pss,Pss)] 15.64(9.45,30.25) 19.80(12.19,35.77) 0.053
ALT[U/L,M(Pss,Ps) ] 31.70(23.00,48.20) 40.10(30.20,66.50) 0.105
AST[U/L,M(Pss,Pss) ] 33.80(25.75,48.35) 54.65(38.15,83.47) <0.001
GGT[U/L,M(Pss,Pss)] 50.70(29.95,90.00) 117.75(57.38,213.10) <0.001
LDH[ U/L,M(Pss,Ps) ] 188.00(165.50,222.00) 223.50(189.75,287.75) <0.001
TB[ pmol/L, M(Pss, Pss) ] 14.50(11.65,20.05) 16.55(12.50,21.02) 0.500
DB[ wmol/L, M(Ps, Pss) ] 5.10(3.90,7.25) 5.60(4.20,7.95) 0.382
TP [g/L,M(Pas,Pss) ] 71.20(66.60,75.50) 70.20(65.90,73.40) 0.221
ALB [¢/L,M(Pss,Ps) ] 41.30(37.80,44.00) 40.90(37.95,42.92) 0.191
CR[ wmol/L, M (P»s,Pss) ] 70.90(61.80,80.50) 69.30(58.10,79.10) 0.137
LY [X10°4~/L,M(Pss,Pss) ] 1.45(1.11,1.90) 1.32(1.09,1.73) 0.034
NE[X10°4/L, M(Pss, Pss) | 2.95(2.37,4.07) 3.22(2.54,4.43) 0.032
HB[ g/L,M(Pss,Ps) ] 143.00(131.00,151.75) 143.00(131.00, 154.00) 0.572
RDW [ % ,M(Pss,Ps) ] 13.40(12.80,13.90) 13.50(12.90,14.30) 0.030
PLT[g/L,M(Pss,Ps) ] 136.00(92.00,175.50) 144.50(106.00,197.25) 0.024
Child Pugh43%%[n(%) ] 0.424

A 315(94.03) 138(95.83)

B+C 20(5.97) 6(4.17)
AR5 [n(%) ] <0.001

I % 227(67.76) 39(27.08)

I3 61(18.21) 38(26.39)

=M% 47(14.03) 67(46.53)
Edmondson-Steiner 73%% [ n(%) ] <0.001

I 171(51.04) 21(14.58)

I 140(41.79) 102(70.83)

I 24(7.16) 21(14.58)

M o 3ETF Logistic [B1 A 75 H A2 A% 7 AL 275 &
Yy 5 A fa b R AR SRS T AR
Wi AUC DCA | RABEE RE 57 R  HER B2 48 DT 45
RUAIG R IV FANEL, & 3L & AFP FI GGT (581 A
FEANEL & AFP FIGGT ALY B Il PR R I 4, I fie
LEBEPERA AR MV TN RS L 2 51 26 K] .

AT e B B R B IA T AFP R GGT

T HCC B35 & A MVI B . J8 3 FE R A A
FIBHY B 5 & P, AFP A GGT Il AR AL S5, BH A4 F0)
(B BHPEALSR LU 2 B LA 38 T, B8 ) 4 5 B
VT AR AT B4R . AUC Hi 0.876 #2553 0.902,
DCA 1 #5780 A Ul AR B, MR LA KGR
Il PR R, FH A (ELFR FOUIU P BE o b MR o il 2Rt iR
I A MVIHE SR 5528 MVI & A2 R B B ARy
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Table 2 Univariate and multivariate logistic regression analysis of HCC patients with MVI
Sx Ll ZHZ 0T
= OR(95%CI) P{E OR(95%CI) PiE

ezl 0.997(0.585~1.699) 0.992

AR 0.973(0.956~0.990) 0.002 0.983(0.958~1.010) 0.232

JFhEAL, 1.198(0.758~1.895) 0.439

Jiseg vk 5 2.192(1.367~3.517) 0.001 1.226(0.587~2.563) 0.586

Jifggg A A AR 3.080(2.056~4.614) <0.001 2.095(1.130~3.884) 0.018

JiIgE AN 1.328(1.248~1.413) <0.001 1.126(1.011~1.255) 0.030

Jigd i1 AN 21.29(12.53~36.166) <0.001 16.247(8.290~31.843) <0.001

Jibgg L IRAE 6.405(3.598~11.403) <0.001 1.405(0.599~3.291) 0.434

HBsAg 1.376(0.803~2.357) 0.245

AFP 1.002(1.001~1.002) <0.001 1.001(1.001~1.002) <0.001

CEA 1.037(0.993~1.083) 0.096

CA199 1.002(1.000~1.004) 0.078

ALT 1.002(0.999~1.006) 0.176

AST 1.011(1.006~1.016) <0.001 1.003(0.999~1.007) 0.180

GGT 1.005(1.003~1.007) <0.001 1.002(1.001~1.004) 0.033

LDH 1.003(1.001~1.005) 0.001 1.000(0.999~1.002) 0.614

TB 1.005(0.991~1.019) 0.507

DB 1.009(0.988~1.030) 0.402

TP 0.982(0.953~1.011) 0.220

ALB 0.972(0.932~1.014) 0.191

CR 0.988(0.975~1.000) 0.047 0.993(0.978~1.007) 0.319

LY 0.672(0.480~0.943 ) 0.021 0.858(0.502~1.468) 0.577

NE 1.099(0.998~1.211) 0.055

HB 1.003(0.992~1.015) 0.580

RDW 1.185(1.009~1.391) 0.037 0.948(0.731~1.229) 0.684

PLT 1.003(1.000~1.005) 0.026 1.002(0.998~1.007) 0.352

F3 TR MVIHISHTIERE
Table 3 The diagnostic performance of the model for MVI status

B AUC(95%Cl) RS REUE WERNEE BHEERUALL FIPERISR L FHPETUNE BIMETNE 20 L L
i AR K 0.636(0.589~0.684) 0.669  0.604  0.649 1.823 0.592 0.439 0.797 3.080
Jihea 2 A 0.779(0.737~0.821) 0.925 0.632 0.837 8.468 0.398 0.785 0.854 21.291
JisE RN 0.781(0.736~0.826) 0.764 0.715 0.749 3.033 0.373 0.566 0.862 8.141
AFP 0.752(0.704~0.799) 0.806 0.632 0.754  3.257 0.457 0.583 0.836 7.132
GGT 0.727(0.678~0.776) 0.749 0.611 0.708  2.437 0.519 0.512 0.818 4.696
A A 0.902(0.872~0.932) 0.857 0.813 0.843 5.671 0.219 0.709 0.914 25.909
AL B 0.876(0.842~0.909) 0.758 0.813 0.775 3.360 0.247 0.591 0.904 13.589

— S0, e BRR LAY AR ) B B MR T S

AFP & HCC i 2 i) =2 F- B, 22 Wre H
M X E RS H, 249 70% K HCC HA 1T AFP F+
o TR K T2 9T BLE (2017 42 1) )
AFP=400 ng/mL A {4 HCC B2 Wit tr =z —. T
T AR IE DI B AR o b B AR BT AFP TR, MR S

21 AFP KSR BIH TE#YE . Chen 88275 R
T IV IR 45 50 & 9024 AFP I GGT FHE ik, Rk
A MV AU S8 38 . X4F HCC HE , R MVI
A TR AL, ARPAE R A R 3R 2 A5 2 g6k,
SETRI MV B A FEFEAR

WF5T 20, AFP il I R G Ak
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Figure 1 The predictive performance of MVI predictive model
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Figure 2 Nomogram for preoperative estimation of MVI risk
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Figure 3 Kaplan-Meier survival curve of HCC patients
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