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(¥ E]1 B o0rE 2 m B R 2 A (alpha fetoprotein, AFP) B (AFP<20 ng/mL) i 41 fg 5 (hepatocellular carcinoma,
HCC) BEARF AR FEE . Fik LA 479 Gl 2 RE DI HCC B . SRR E M ZHEK Cox A HH &
AFP B HCC W TS &K o Kaplan-Meier 35 3P4l A £ R, I 24T Log-rank 2 35 . 45 R : 4% (HR=1.047, 95% C1:1.002~
1.094) g P (HR=1.151, 95%CI: 1.027~1.290) B JSH0 R 19-9 (HR=1.053,95%Cl: 1.002~1.105) \ R4 % H@\%ﬁ%&@@
(HR=1.031,95%CI:1.001~1.070) K98 K /N(HR=1.289,95%CI: 1.161~1.432) J& AFP B HCC B A AE A s KUK [H 2%

AU R R AE A THE 5 AFP BB HCC SR 4 22 1 T A6, 5 n SAAFH] (overall survival, OS) FIFERE N ZE (P < 0.05), AFP
FATE HCC B35 7Y OS B 4 F AFP FHYE HCC 35 (P < 0.001) . 5 : 3Z FARIBITHY AP M HCC 4, 2 B HAF Ui
FUMREFR AR A, Rl 2 AF 4 AT 65 % EE IS 6 em A .
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Prognostic analysis of AFP-negative patients with hepatocellular carcinoma
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[Abstract] Objective: The study aims to determine the risk factors affecting postoperative survival in patients with alpha-fetoprotein
(AFP) negative (AFP <20 ng/mL) hepatocellular carcinoma(HCC ). Methods: A total of 479 patients with HCC who underwent radical
resection were recruited in the current study. Independent prognostic factors for AFP-negative HCC patients were determined using
univariate and multifactorial Cox regression analysis. The Kaplan-Meier method was used to assess the probability of survival , and log-
rank tests were performed. Results: Age (HR=1.047,95% CI: 1.002-1.094) , carcinoembryonic antigen (HR=1.151,95% CI: 1.027-
1.290) , carbohydrate antigen 19-9(HR=1.053,95% CI: 1.002—1.105) , aspartate aminotransferase (HR=1.031,95% CI:1.001-1.070)
and tumor size (HR=1.289, 95% CI: 1.161-1.432) were independent risk factors for survival in AFP-negative HCC patients. The
elevated values of the 5 risk factors had negative impacts on prognosis and were independent risk factors for overall survival (0S) (P <
0.05). OS was longer in AFP-negative HCC patients than in AFP-positive HCC patients (P < 0.001). Conclusion: AFP -negative
patients undergoing surgical treatment for HCC are required attention to liver function and tumor markers , especially in patients older
than 65 years and with tumor size larger than 6 cm.
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BT A BTt B TR G E R R, b
WURATGABRAR il R H MR R/ O iR A
(alpha fetoprotein, AFP) JFEIHESEFE hrik i HCC 1)
RAERIT TR . BRE KR T2 EWnk
Y ABAE H G R SE B, 035 AFP RS AT 9K 2 B
) iz B HCC AEWIARE . AFP TH Rl LA
TR 200 L A P e A R 8 AR R e, 5 HCC
i Eg = 28 M TS L TS VA YT B T 25 kT
AFP ] I 5912 W A JH-i 28 & i B o

EARE R A , AFP B (& S AR 5 AFP 1Y
WK E 1, AN I HCC R FITUS . AFP
FAME HCC M B 175 AFP B S 38 AR A A 52
RN —BUFA T ERE . ARG I R
o2 25 RAPAL 520 AFP B 8 5 LR AE A & R bR
PN T ARCR, TT K —Fp BARL ) TR U AFP
BAPE HCC BB A A A7, 3 s B o ek AR S 2
P i

1 X&EFAE

L1 %

(e JEST A VAT 0 P et B R R 2 5 — B iR = e
2009 4F 1 H—2017 48 AWcift i R A 1 HCC #25%2
VTR AR B o B T AR o A 22 50
WESMRHEE A 4T o A ARIE : D32 T ARUIBRIA YT
JERE BLIESE ) HCC; QAR F R A Bk e 8% . HERR
Pif : OARTTHEZPUIMRA YT BUE T HAb & B 1%
PERIEE s QA oA B s PR P . £F
B AR R WA AT C AR st BERR
25— B i = o B A AR 3 D1 St (AL S
2021-SR-253) , A7 S R )

1.2 Fik

W B E TR, P BR AR AR FT P A G450 |
JHF it U IR AR A A AR PR ST 0 2 A

R S 56 2 A A AT IV R MR AR AR T
RESE . AdE A4 (white blood cell, WBC) 4
LA B (neutrophil , NE) 314 Ik L 41 g (lymphocyte,
LY) 3140 £0 40 (red blood cell, RBC) 14K . i £1 2
I (hemoglobin, HB) \ZL 4 il 73413 5 B 7% 5 R %L (ved
cell volume distribution width, RDW) | Ifil/ Mz (platelet,
PLT) . F # 1fiL /N 2 A& 2 (mean platelet volume,
MPV) . [fiL 5% 5 i1 fi# [ o) [] (prothrombin time, PT) .1
A 43456 1L 375 S (8] Cactivated partial thromboplas-
tin time, APTT) . Ifil 3% &E I [ 1) [8] (thrombin time,
TT) . £F 4 5 H )i (fibrinogen, FIB) . H fifi & H (alpha

fetoprotein, AFP) | 38 i 9T it (carcinoembryonic anti-
gen, CEA) MEZEHTE 19-9 (carbohydrate antigen19-9,
CA19-9) | IfiL {5 TN 24 2 24 1 % % 1 (alanine amino-
transferase, ALT) . K & & R & 3L ¥ 75 iy (aspartate
aminotransferase , AST) \y-7+ 2 ok 4% IK§# ( gamma-glu-
tamyl transferase , GGT) FLIR I U (1actate dehydro-
genase, LDH) | S IHZT % (total bilirubin, TB) \ 4%
21 & (direct bilirubin, DB) . &L & H (total protein,
TP) . H & H (albumin, ALB) | &L JH [# E (total choles-
terol, TC) . H it =ik (triglyceride, TG) | JLIET (creati-
nine, CR) VL S & B {iF R 2% i 3t R (hepatitis B sur-
face antigen, HBsAg) .

AR AR AT TP A4 TIC R BE AR ST AP A A
15 3 1 H R 115 (magnetic resonance imaging , MRI)
ol CT KA, HR X Ze ol CT R Ay . S8 2A i
KN IRIEECH A PEAA iR 2 B g s
IFELL KA

BE ARG HEVTPEAL 15 2 4R 5 2~3 4 H 147 1l
1l AFP SN, AR5 3~61 H BT I A kG A . CT
B MR 5 494855 6 > H 04T 100, SA A7 (over-
all survival, 0S) %€ X M YIER H I F LT H W5l o
— YR B 15 18 s [ [ R
1.3 SitFik

T A5 82 11 43 #3448 SPSS 26.0 F1 GraphPad
Prism 53547 I FHARAER A TSI, AR IES
3% Y 2 S e P 2 (DY 5300 [ M (Pas, Prs) |
#%7/~, J Mann-Whitney UKz 347 HE . 0248 &
LB FEBIECCE ) [n(%) 1378 SRR TR 56 .
W14 i B £ <10, F Fisher 5 5 4 32 46 56 73
o R TR RS EU) et SHE (cut-off) , FE4T
T 28 & TAERHE (receiver operating characteristic,
ROC) fH£k 43, LLiPA% ROC R T T A (area under
curve, AUC) F1 & {5 X_[H] (confidence interval, CI) .
0S & H Kaplan-Meier 77 A 11, 4341 5 Log-rank
R g0 PEAS A= AF 2 i 22 5 0 Cox 43 A1 T B XU LE
(hazard ratios, HR) Fl195%C1 B 7EHfIA OS B9 7 57 X
W TS PR o A e T2 A 16 24 R U A 36, P <
0.05 M ZFA G R o
2 & R
2.1 HCC &4 a94F 5

HRIGAWTTE AN AHRBRARE , XF 479 01755 5%

I HCC B B 110 . B 1 83.929% (402/
479) , 41 56.00(47.00,64.00) % . AFP 113.70(8.39,
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1 210.00)ng/mL, CEA 2.42(1.60,3.70)ng/mL, CA19-9
16.91(9.98,32.40)U/mL, ALT 34.90(24.30,53.05)U/L,
AST 38.10 (27.70, 56.45) U/L, GGT 65.90 (33.75,
124.10) U/L, LDH 197.00 (170.50, 234.00) U/L, FIB
2.50(2.10,3.20) mg/L, I K/ 5.05(3.07,8.42) em,
0S°441.00(22.50,65.00) 1~ H . HA323 ¥ AFP=
20 ng/mL -} AFPBHI:AH , 156 64 AFP <20 ng/mL
AFPBAPEZ . AFP FHYEZ T 551 81.73%(264/323) ,
AF 1 54.00 (47.00, 62.00) %/ . AFP BH 4 41+ 55
88.46%(138/156) , 4F-il% 58.00(49.75,66.00) %/ .

2.2 AFPFAMZ84= AFP FAME 20 Vs SR A 284 P i

AFP FHEZH AN AFP B PR 2H 2 0] ) Fb 48 L 36 1
FHMEZH AFP 24 626.40(107.70, 1 210.00 ) ng/mL, B
ZH AFP 4y 3.84(2.55,7.93 )ng/mL, Bi& 22 34 4112
BX(P<0.001), PIZHEAAEWS g AN e il
SR R N ERIRBE G R 532 L TV FE IR 43 S A
Edmondson-Steiner 73 2% I & 42 JE (microvascular
invasion, MVI) , DA K IIfi IR 5 55 % 48 A% ALT ., AST,
GGT.LDH.CR.RDW Fl HBsAg BH M 3 2 [i1] 22 7 14
A2 L (PY<0.05) . AFPFHA41 0S 24 36.00
(15.00,60.00) 1~ H , AFP [H4:4H 0S & 50.00(36.00,
74.50) M H , 2R A G FE X (P <0.001),

2.3 AFP MM HCC &4 £ A4 Cox & )2 547

LR Z Cox AT BRI, AR 16 kb2 B S
A MR T FEANE MR /NS AFP BPE HCC B
B HRZEA L, ImIRIE S % 2 80P CEA .CA19-9,
ALT . AST.GGT.LDH . FIB 5 AFP [ HCC B
TG EZEAH (R 2)

TEZHE Cox /i, A% (HR=1.047,95% CI.:
1.002~1.094)  J}if9# K /)N (HR=1.289,95% C1:1.161~
1.432) . CEA (HR=1.151, 95% CI: 1.027~1.290) .
CA19-9(HR=1.053,95% CI:1.002~1.105) 1 AST(HR=
1.031,95% CI: 1.001~1.070) & AFP [ HCC %
Hm ST TR 2R (2 2) 0
2.4 LI AFP P M A= AFP Fa b HCC & % 4 569 %
e B &

il 1 Kaplan-Meier f 2% 5081 & 2, AFP BH 42
5 AFP FIPEZH Y OS 25 5 A Geit2# 55 3, AFP [ W]
W5 R2ER OSA XK (P <0.001, & 1),

FH RVRE 5 IXURS: PR 25 %) AFP BHPE HCC £ 3% 36T
ZHZE Cox 8T, K LA .CEA .CA19-9 Il AST K
JERZ AFP P HCC B E AR ER K ZE (P>
0.05) , T I8 /N 5 i AFP FH P HCC R AR A7
FIfER N 2 (P < 0.001, & 2) . A ULEE0 AFP [P

FIBAPE HCC B3 AR A I 2R AR
2.5 FRM AFP PEHCC B A 469 16 R A0 RL

R4 ROC i £k, & PR 3R i AR A7 1Y) e AR 48 T
1 : 4F % H 65.5 % (AUC=0.596, 95% CI: 0.471~
0.721) , if195 K /N K 6.04 em (AUC=0.695, 95% CI:
0.566~0.823) , CEA 2} 4.27 ng/mL (AUC=0.567, 95%
CI:0.430~0.704),CA19-9 >4 39.0 U/mL(AUC=0.584,
95% CI:0.438~0.731) , AST >4 35.7 U/L(AUC=0.683,
95% Cl1:0.570~0.797) , B A& 5 I & 19 AUC 15 A
0.867,95% CI >} 0.781~0.953(1&3).,

2.6 AFPMIPEHCC B % A A6 B &

DA S5 AR R T (ELRE 28 2 43 v (i 4 IR A 2
NMBAF) . Kaplan-Meier 14k 275, >65 %/ Z4H A OS BH &
5T <65 % 41 (P=0.026, K1 4A) , CEA>4.27 ng/mL 41
)OS B {48 T CEA<4.27 ng/mL#H (P=0.007, % 4B),
CA19-9>39 U/mLA ) OS S8 T CA19-9<39 U/mL
ZH(P < 0.001, K 4C), AST>35.7 U/L 401 OS B f
T AST<35.7 U/L4H(P=0.005, & 4D) , J{ii K /N>6 em
ZH 19 OS B S T g K76 em 41 (P < 0.001, &
4E) . YRG5 FabRardl, & KU 4 G OS B e T
TRAZH (P < 0.001, K1 4F)

3 % i

AFPYE R LR, v 5 AR Ak A 45 6
TG PR R fE HCC 8, X X455 HCC fE R YT
T5 BB e BE LA SR Bl BhiR YT M — & 5%
Wil AHEEE AR I R | 17 53 B AFP
SR MO PEYIRRAY HCC H 5 011 PRs B AT 1
AN I AFPACEAMUE HCC A2 WHatr™
S S R (R R R AR AR . A E SR BRI AFP X
HCC 15 [ K200 5 e 2 2847 M A e, A
WF5E & BRI 7 AFP /K5 HCC /Y T 5 A 56,
AFP FHTELL A AFP 7K -2 2 = T AFP BAPE4E, i OS
B AT AFPBTELH .

AFP 32 W T HCC B AEdn s ™ . (E
181 B HBV AHC HCC 1Y AFP /KB &, BFgR
KI TR 9GS 5T HCC B &t ", v]
A S5 A IS AFP BE R S 3 B L AFP Y
FIRM S Wei S5 Vgb—20 Bl T R 98 s 7 I e
I R A -5 9 1) R AE 461005 L85 42 A A g e
A, ARUFTTLEER W, AFP [HYEZH HBsAg PH
R (P=0.046) , 3X Bl 22 5 (10 ELARMLE] 9 AT 2E
BT

L b, GOT T 7E 14 22 I HE s vh & DL, 8
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Table 1 The clinical and histologic characteristics of HCC patients
Bzt AFP [EYEA (n=323) AFP B4 (n=156) P1E

AL, M(Ps, Prs) ] 54.00(47.00,62.00) 58.00(49.75,66.00) 0.001
Bn(%) ] 264(81.73) 138(88.46) 0.064
g I/ em, M(Pss, Pys) ] 5.60(3.29,9.36) 4.44(2.80,6.80) 0.002
JHEE [ n (%) ] 246(76.16) 112(71.79) 0.303
HAFE (%) ] 67(20.74) 23(14.74) 0.115
HMEEAR (%) ] 139(43.03) 59(37.82) 0.278
Mg FATE (n(%) ] 98(30.34) 18(11.54) <0.001
JithgeE NFRIRSE [0 (%) ] 228(70.59) 93(59.62) 0.017
HBsAg FHM:[n(%) ] 264(81.73) 116(74.36) 0.046
AFP[ng/mL,M(Pss,P;s) ] 626.40(107.70,1 210.0) 3.84(2.55,7.93) <0.001
CEA[ng/mL,M(Pss,Pss) ] 2.49(1.60,3.55) 2.40(1.58,3.87) 0.941
CA19-9[U/mL,M(Pss,Ps) ] 18.25(10.44,33.46) 14.29(8.24,28.48) 0.052
ALT[U/L,M(Pss,Ps) ] 36.00(25.25,55.30) 31.20(22.95,47.03) 0.028
AST[U/L,M(Pss,P) ] 43.30(29.90,63.05) 30.90(25.68,42.28) <0.001
GGTLU/L,M(Pss,Pss)] 73.20(36.10,142.50) 50.25(28.53,87.20) <0.001
LDH[ U/L,M(Pss,Ps) ] 207.00(174.50,247.50) 185.00(163.75,207.25) <0.001
TB[ wmol/L, M(Pas, Pss) ] 15.40(11.90,20.60) 14.15(11.38,20.60) 0.299
DB[ wmol/L, M(Pss, Ps) ] 5.40(4.00,7.50) 5.10(4.00,7.15) 0.744
TCLmmol/L,M(Pss, Pss) ] 4.30(3.59,5.01) 4.04(3.57,4.67) 0.067
TGLmmol/L, M(Pas, Pss) ] 0.91(0.72,1.22) 0.96(0.74,1.23) 0.364
TP[g/L,M(Pss,Pss) ] 70.70(66.40,74.75) 70.90(66.20,75.38) 0.898
ALB[ /L, M(Pss,Ps)] 41.10(37.95,43.50) 41.25(37.73,43.93) 0.916
CR[ wmol/L, M(Pss,Ps) ] 69.40(59.60,79.00) 71.80(62.70,81.50) 0.049
WBC[X10°4N/L, M(Pas, Pss) ] 5.10(4.30,6.41) 5.40(4.40,6.83) 0.234
LY[X10°4/L,M(Pas,Pys) | 1.40(1.11,1.77) 1.45(1.09,1.90) 0.485
NE[X10°/L, M(Pss, Pss) ] 3.00(2.35,4.10) 3.05(2.49,4.24) 0.399
RBC[X104~/L, M(Pss, Pss) ] 4.59(4.22,4.97) 4.60(4.24,4.89) 0.537
HB[ g/L,M(Pss,Pss) ] 143.00(131.00,154.00) 143.00(130.75,151.00) 0.433
RDW [ % ,M(Pss,Pss) ] 13.50(12.90,14.10) 13.30(12.70,14.00) 0.033
PLT[X10°™/L,M(Pss, Pss) ] 137.00(101.00,181.00) 141.50(96.00,179.00) 0.963
MPV[{L,M(Pss,Pss) ] 10.60(9.50,11.80) 10.60(9.30,11.58) 0.208
FIB[ mg/L,M(Pss,Pss)] 2.56(2.10,3.30) 2.41(2.10,3.01) 0.124
Child Pugh 434%[n(%) | 0.510

A 307(95.05) 146(93.59)

B+C 16(4.95) 10(6.41)
IR [ n(%) ] <0.001

I %% 164(50.77) 102(65.38)

I3 66(20.43) 33(21.15)

=% 93(28.79) 21(13.46)
Edmondson-Steiner 534% [ n(%) | <0.001

I 101(31.27) 91(58.33)

Il 185(57.28) 57(36.54)

I 37(11.46) 8(5.13)
WA IR [n(%) ]

0+A 169(52.32) 116(74.36) <0.001

B+C 154(47.68) 40(25.64) <0.001
MVI[n(%)] 124(38.39) 20(12.82) <0.001
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Table 2 Univariate and multivariate Cox analysis of AFP-negative HCC
. AP ZR AT EASE N
il HR(95%CI) Pl HR(95%CI) Pl
1 531) 0.308(0.042~2.285) 0.249 — —
HEIS 1.032(1.000~1.072) 0.048 1.047(1.002~1.094) 0.041
JHFRE AL 1.076(0.449~2.581) 0.870 — —
P AR Q| 3.028(1.295~7.084) 0.011 2.464(0.995~1.042) 0.132
SMEEAR 2.921(1.318~6.477) 0.008 1.934(0.611~6.122) 0.262
Jieg Py ERIRIE 2.308(0.994~5.358) 0.052 — —
Jihgd i1 AN 3.506(1.533~8.019) 0.003 2.275(0.774~6.687) 0.135
Jifvgga N 1.240(1.130~1.360) <0.001 1.289(1.161~1.432) <0.001
HBsAg BHM: 0.615(0.260~1.456) 0.269 — —
CEA 1.150(1.059~1.249) 0.001 1.151(1.027~1.290) 0.015
CA19-9 1.002(1.001~1.004) 0.002 1.053(1.002~1.105) <0.001
ALT 1.009(1.003~1.015) 0.002 0.995(0.977~1.013) 0.588
AST 1.005(1.003~1.008) <0.001 1.031(1.001~1.070) 0.004
GGT 1.002(1.000~1.003) 0.036 1.000(0.998~1.003) 0.473
LDH 1.001(1.000~1.002) 0.012 0.999(0.998~1.001) 0.781
TB 1.009(0.983~1.036) 0.514 — —
DB 1.013(0.979~1.049) 0.452 — —
TC 1.087(0.695~1.700) 0.714 — —
TG 1.092(0.471~2.530) 0.838 — —
TP 1.012(0.954~1.073) 0.702 — —
ALB 0.946(0.866~1.032) 0.213 — —
CR 1.022(0.999~1.045) 0.059 1.020(0.983~1.059) 0.285
WBC 1.070(0.975~1.174) 0.153 — —
LY 0.754(0.390~1.460) 0.403 — —
NE 1.073(0.971~1.185) 0.166 — —
NLR 1.018(0.932~1.112) 0.692 — —
PLR 1.004(0.999~1.008) 0.129 — —
RBC 0.699(0.324~1.506) 0.360 — —
HB 0.992(0.968~1.016) 0.509 — —
RDW 0.949(0.648~1.389) 0.786 — —
PLT 1.002(0.996~1.008) 0.453 — —
MPV 0.885(0.679~1.154) 0.368 — —
PT 1.085(0.768~1.533) 0.643 — —
APTT 0.981(0.889~1.082) 0.701 — —
FIB 1.509(1.021~2.231) 0.039 0.653(0.350~1.216) 0.179
TT 0.804(0.609~1.063) 0.127 — —

HR : U G s NLR « H P20 -5 94 L A0S 5 L AL 5 PLR <t/ VAR S iR L AR A T4 AL

HHEAEFRW , GCT K5 B AR KUK 2 % Bk vk
IEAIFE" . Meta 23 #7175 , R A LDH 7} i 5 HCC
BEANRTG BEME T, WaiE R E TR
T HUG I A4 GGT 1 LDH , 5 — S0 8 B 4 11fs A g B
SR VI, WE i 2 bR S . AL
fEHCC HZWih B —E S0 E, M R EEN
ST SRR AW A, AFP FHMELAL Y GGT Al

LDH#B 355 T AFP BITEL

Zhang 5538 5% 22t 1 42 573 6 E DD
B i £ HEAT 43 A L K B AFP B HCC &
38.11% , 5 A WIF 5T AFP [ 148 8 45 O 32.57% (156/
479) WA ARl Chen 55 ik I AT 7 1
B 245 BB 2 (Surveillance, Epidemiology, and
End Results database , SEER) /12 225 f§il HCC H & 1)
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P<0.001
0251 — AFPBIMEL (n=156)
04 ~AFPBIEAH (n=323)

0 30 60 90 120
MR CH )

E1 EFAFPHNHCC £&H/ Kaplan-Meier 4 77 #i 2
Figure 1 Kaplan-Meier analysis of HCC patients based

W9 K B, AFP B VE B35 Y 38.4% , fiAT 43 #r & R
AFP J&—ANPl ST TS 2R AFP B 5 P51 26
BB 2B 11, {H3% A AFP BAYE HCC 5 1 T
JE R . AW BR TR AFP M B H A A7 1)
FRURS B /N T AFP BHYE S . A HFSE R AFP
B HCC J A M TS 4T AFP BHPE A2, BRI,
ARWFST T SR T AFP BIPE R AR R R 25,
A B DR B A 3 B Al 1R T i AL s AR
IEEAER

on AFP
; HR(95%CI) P{A
AR m 0.998(0.983~1.014) 0.816
JirEE RN i —— 1.160(1.112~1.209) <0.001
CEA . 0.994(0.964~1.025) 0.695
CA19-9 + 1.002(0.999~1.004) 0.153
AST 4 1.000(0.998~1.002) 0.864
07 08 09 1 12 14 1s
2 AFPHMESEZE Cox MAMER
Figure 2 Multivariable Cox regression results for AFP-positive groups
1.0 CA19-9 478 HCC £85I A AE A1 - AL 5T Sy
05- U, 7 AFP [HE RSP HCC 835 T CA19-9 Th i
TG M EAAA ™ . X HARMREE R 2, b
& 067 A # CA19-9 i 4 EAF AR, 7F AFP 55 CA19-9
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value of age, CEA,CA19-9,AST, tumor size
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Figure 4 Kaplan-Meier survival curve of AFP-negative HCC patients
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