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Abstract

BACKGROUND

In recent years, some studies have reported that increased
C-reactive protein/serum albumin ratio (CRP/Alb) and
gamma-glutamyl transpeptidase (GGT) predict a poor
prognosis in hepatocellular carcinoma (HCC) after treatment;
however, there are few studies on their predictive value for
the prognosis after HCC resection.

AlM

To evaluate the predictive value of preoperative CRP/Alb
and GGT for early recurrence in patients with HCC after
resection.

METHODS

A retrospective analysis was performed on the clinical data
of 80 initially treated patients who were pathologically
confirmed as having hepatocellular carcinoma after radical
resection at our hospital from January 1, 2016 to January 20,
2019 and then followed for the prognosis. The patients were
divided into either an early recurrence group or a non-early

2021-09-08 | Volume 29 | Issue 17 |
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recurrence group based on the presence of recurrence in 2
years or not. The y* test was used for univariate analysis, and
Cox proportional hazards model was used for multivariate
analysis. The tumor-free survival curves of independent risk
factors were plotted using the Kaplan-Meier method, and
log-rank method was used to compare their difference.

RESULTS

The best cut-off values of CRP/Alb and GGT were 0.041
and 75.5 U/L, respectively, according to the results of ROC
curve analysis. The recurrence-free survival rates within 1
and 2 years were 70% and 56.25%, respectively, in this group
of patients. Univariate analysis showed that microvascular
invasion (MVI), CRP/Alb, and GGT were risk factors for
early recurrence in patients with hepatocellular carcinoma
after resection. Multivariate analysis showed that MVI and
GGT were independent risk factors for early recurrence in
patients with hepatocellular carcinoma after resection. The
tumor-free survival time of HCC patients with MVI was
significantly shorter than that of patients without (P << 0.001).
The tumor-free survival time in the GGT > 75.5 U/L group
was significantly shorter than that of the GGT < 755 U/L
group (P =0.001).

CONCLUSION

CRP/ Alb, GGT, and MVI have potential predictive value
for early tumor recurrence in patients with hepatocellular
carcinoma after resection.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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s Mk K AR )G 3= HHCCHI80%] B 464
T ) FA 5 TG, VA2S A RN 8% 5 A 41
AAMEEFIMA LM LRE>HEA ok, %
B & 57 KA Cox o) RUSAR AR B 47, Ik 5 5 W &
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Log-ranki%. 45 R VAP<0.054 %+ B A %eit 5 & L.

ZE

AR YE 2K H TAEAFIE W K (receiver operator
characteristic curve, ROC)%: &, CRP/Alb. GGT#) 5%
#AAL ) A CRP/Alb=0.041. GGT=75.5 U/L. A2080
Bl EFL. 2R NREEAEBESHAHT0%. 56.25%,
¥R &4 R R A 42 0(microvascular invasion,
MVI). CRP/Alb. GGTARAHCCR G- H L 84 i
A%, 2HEA4RX 2T MV, GGTA#"wHCCREF
AR RS R A&, AFFMVISHCC ARG &4 1
¥ A A0 18] B RAK T AMVIE £ (P<<0.001), GGT>
75.5 U/L4B &) 758 A 45 BF 18] B 24K TGGT=<75.5 U/L
2883 (P =0.001).

E~ 7
CRP/Alb. GGT. MVIFURIHCC & % K )z T4 it 75
F R B B0 B A
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5%, HRHCCHYIAR G B R Z 0w, RaSFEERE
HIET0%>Y. 45 b, THEHCCARIA VIR A JF 2 K M fa
Wy R R AR B L. TR T 9 A IR 3R A I e DKl
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A, A FFRC- S B8 /13 M & [ EL{E (C-reactive
protein/serum albumin ratio, CRP/Alb)JK & —FhAEITAE
HCCHEFH Tl R 2, (HAHSCHT 7B, BL R
AR AT X HC C R AR A7 TS #EAT VP A, (HH
XTHCCYIRRA JG SR T BOR v A Wiz W 58 ki,
AR TERF FLCRP/ALb. GGTAHCCHUA PEDIFRA
J BB IR TN RBOCR, 9l R SR B S (AR AR

1 SRIRSE
1.1 ## 2016-01-01/2019-01-20F 47 VT R B2 2 e AT
FEAR BV BRAR VIR B E G 19161, EB TR seR A
A JE 5 BB s 40 A (4 8051 £ 3 33047 [R5 1 43-#,
Hr BYET70M0, L1001, FERe 248 -74% ) R RS
484 . WIS BALTE: (DFEA(E R MR, EiR; ()
PR B R /N BRI E . RS AL, 2
A UL E 42 I8 (microvascular invasion, MVI), TNM
o8, QOARETT wkN 2B =R A fade: R H (alpha
fetoprotein, AFP){E . BN EM .. AEFEEM. S
. & A& A (serum albumin, Alb). GGT. C-xMi
[ (C-reactive protein, CRP). St EFE1]; (A G4
I [ B R4

Y NARHE: (DATFA G B AS E02 N 40 i A
Tt Q¥ATIHEREHEYIRRAR; O)EH VIR RITIE
T FARUITACE. SHFHAL. ToK ZBEES . #EHGTT
2 HERRPRAE: (D)JRIRAS A AT A A0 A 2 Wb v
Wt (2)[FIA A LAt B 2 )R W RHER R 4
%, SEBMRZE, (HARIE SV RR IR, (5)%k
ViR
1.2 7 ik SN BE AR BT A R TRE s, E4ET 12k
YRR A . X R 51 35 B SE R I A 13 K B U
FORL RN ERIAR G LENEDNHITIZEE LR, PEE
£#3-6 moE B 1R, BEATIHIER (kS [ fiE AFPAIN,
WA AT 5 S R (AFPE ST i s AR €6 0 7 R B T
dt), WIE— AT BRI #RC T AFIRMRAG 2. iR &
RHIRRAE L S5 RTT  TILFF A B4/ G A 28 B 2H 47
BRI, FE LB AT AT BB (8] s AR B T].
RIERG2HENREER, /N F I RAMAERIE
KA. TR H H2021-01-20. JC9R A A7 TE]
e B TR HIAR ARG R Rk ] H A s RE Dk

Baishidenge  WCJD | https:/ /www.wjgnet.com

H 3.

BritE A0 A BRI R HISPSS 22,0817 S it
0T, HRAEHE CRP/AIb. GGTHIRZ IR TARHIE
i 28 (receiver operator characteristic curve, ROC)#ffi 5& £
A B SR P A 563 47 B TR 28 40 #2537
HEERHEAIAR G E R KR, MR RS B A%
THEE ORI PR A R 38 N C ox 22 [T 2% B A5 RS A5
Ao N A 15 9k ST S B DR 2R, T s R PR 2 1
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2 B8

21—t oL 80 B L0 k1, BV HIAF100%.
BE1iT4-58 mo, FFALBETIE[A]426 mo. RfF2HEHNE K
H35M(43.75%), 24F WA K #4501(56.25%). FLT i
2R B 14491

2.2 CRP/Alb. GGTi& AL # 2 HHEARRTCRP/Alb.
GGTEZHIROCHIZE, HhiZk RN THA(AUC) 71 90.668
0.635, Youdenfi £ i KB 751 290.296+ 0.296, Xif RiFFIAR
HICRP/Alb. GGTIH /3 71750.041. 75.5, BBUKIE SN
62.9%- 42.9%, FEFEENETHIN66.7%. 86.7%. PHILEL
CRP/Alb=0.041. GGT=75.51F AL IEFHELED).
2.3 RFTCRP/Alb. GGTs JEom 22 5 45 42 b ik KAl
fI/KFCRP/AIbZ IR K /N, MVILLEZE B3 Gt
R (P<0.05), TPER. FRc. MR H . .
TNMZ . AFPHIRISIAA, ZR g 5= L. AH
KPFGGTEH EF MM /AN YAl 0. I
H. HHEfk. AFPGHIEAHRME, (H5MVIL TNMZ
Z AR GR Y.

2.4 FFREARSE R G FMAL AR EZ LR Z M £
BRI Z T, Ui ZI0. CRP/Alb. GGTE @R
YA G IR AR R I FE R R R (P <<0.05), Ttk
Wy BN BhREECH . BFRE L. TNM2M . AFP
5 1veg 52 Kk oA W AH G (GR2).

2.5 IFBEARE RE M BT EAL 0 % B Z 54 KA
FO A & LR BRI Cox B AR 25 LR, &
UL GGT>75.5 UL FFEHIA A G e B
W R ST G R R (P <0.05), TICRP/AIbASZ AR
AR AR S5 B A 52 5 T fes B TR 2. (2.3).

2.6 GGTR M B AZALH) T i A A7 5 &, K Cox %K
R M & MES AK aplan-Meier 4 770 #1i2:h,
K Log-rankik i ATHG56, 26| T AFAERE ARG
2N KT GG T B AU 1) JoJe A= A7 F il 2k
(B2, E3), fTLAE HGGT>75.5 U/LAHCCA )5 &
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= 1 RBICRP/Alb, GCTSHEIRKFIBFFHEZIBRVAR

{65 CRP/Alb & CRP/Alb £ GGT{A = GGT4A(>
e 28(<0.041)  4H(>0.041) 7 P (<75.5U/0)  75.5U/) 7 P
[TIE= BlIEL
- St 39 31 0.115 0.734 51 19 0.009 0.923
T 5 5 8 2
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F) =60 8 4 8 4
T <5 33 10 17.761 <0.001 35 8 2.807 0.094
>5 11 26 24 13
. BE 41 34 0.000 1.000 55 20 0.000 1.000
{IYEEE] 2% . > M 1
L 37 26 1.667 0.197 45 18 0.357 0.550
BHEE(C D 7 10 14 3
L 12 5.836 0.016 8 8 5.827 0.016
MVI & 40 24 51 13
T [+11 43 30 3.493 0.062 58 15 10.848 0.001
’ I+1V 1 6 1 6
<400 28 23 0.001 0.981 41 10 3.206 0.073
AFPIng/mL) - 100 16 13 18 11

CRP/Alb: C-RNEB/MESEBHIE; GGT: SRBIEINES; MVI: FHIINEREIE; AFP: BIsEDS.

* 2 HEREABRHELBREIN

IGPRIENR 2FRRER 2FARER Va P

3 Bt 40 30 0.181 0.670
o3 5 5

FH(Z) <60 35 33 3.013 0.083
=60 10 2

ADE A/ | \(cm) <5 25 18 0.135 0.713
>5 20 17

Y E] B8R 42 33 0.000 1.000
2R 3 2

FFEEL 2 36 27 0.096 0.757
S 9 8

MV = 12 6.429 0.011
& 41 23

TNMZJER [+11 43 30 1.315 0.252
I+1V 2 5

AFP(ng/mL) <400 27 24 0.626 0.429
=400 18 11

CRP/Alb <0.041 30 14 5.657 0.017
>0.041 15 21

GGT(U/L) <755 39 20 8.864 0.003
>75.5 6 15

MVI: HIIIERIE; AFP: BBIBZEE; CRP/Ab: C-RNEB/IIEBESE; GGT: SaBIEIES.
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* 3 HEREABRHE L CoZREDI

EREE HR{E 95%Cl PlE

HMINERIL 0.309 0.151-0.630 0.001

GGT 2.834 1.434-5.601 0.003

GGT: Sa BRI,
ROCHHZ AT RTREEL
2RI REAMVI
— CRP/AIb —'jféu;
— GGT =
e THRE

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1=FRESE

1 CRP/Alb, GGTHIYROCHNZ. CRP/Alb: C—) v & /IMiEHE
HLHE; GGT: B fEIAER; ROCHNZE: 21503 TAERFERhZE.

A HTRRER

= 96

= 0.6

& \—y
+H

=

Bk

0.4

0.2 1

0.0 1

0.0 10.00 20.00 30.00 40.00 50.00 60.00
TORLEFANTA] (F)

2 RNEVKEGCTEVTEBERRML. GGT: DI,
B2EN TR AR AL T GGT<75.5 ULHEP =

0.001); A J5 9 ELE SEAFAE UM R ILMHC CAR 5 342
SN BTSRRI RAR T U R AL (P<0.001).

3 e

e e 1 WL i 22—, WAL &, aBEREE R
24 801 s W I FHE e 5], A b [ ke 550 % LA L, AT
Gy N ER RN P, TR R A e s B 2R TR R AT iR
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0.4 ]

St

0.2 4

0.0

T T T T T T T

0.0 10.00 20.00 30.00 40.00 50.00 60.00
TeHRaEEANTR] ()

3 HERRSENTBEGREHLE. MVE: FIIFERIL

i MRS VRGN, L A s R4
SRRV N B AR B BF 228, fE S Wi K80 %6 1
BHOAAT M, FUSH M EY. (BRETFHEIRIGTE
DIBRA, W 7i4i TP B H ARG SFEAL I R AL H50%.
NI RIS FA T R SR T R I AR AR R
R, DRI PPl B 1R T IS RO B MR IT )5
SRR R i) e AT 5 e S RS AR B %o AR T
JE R PEAE, BRI ICRP/AIb GG TRHCCIATT
TS R fER R 2R, R R AR ST 7 0 2 A

KSCHF R T R R ICRP/Alb. GGTE MR
EARE2FENE R Z, CRP/AIb>0.0415 KR
CRP/AIb<<0.0417, GGT>75.5 ULE K FHKGGT<75.5
U/Lf, £ACRP/AIb. GGTEM S B H WAL E K, Tl
JEitkZE, 5_EiRTHE R ICRP/AIb GG TRHCCIATT
WE MR RS R 8L A2 HERALERGGT>
75.5 UL MU R A0 ZRHCCHIGET ARG B B A1
MO G R, HGGT>75.5 ULBREI24E N & Kk XK
FRGGT<75.5 U/LEH1)2.8341%, K, GGTLETM AT
A IR YE PE VI BR AR G 52 R R T T B B I IR
RLFAME. B A S S RZEABCLC A R
4. TNMOM AL HAISHO W RS, = AKFICLIP
SRS, BEFREOkuda/ AR SEE, 2 LU
KN Him . Bl A E o 28 K& BRI
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i LR S5 T R R B AR TR AT v Igd 43 B, AT
H BIA W 70 % B )CRP/ATb 2 — R R B S5 8 7
A RIFRCY, EHHF D, BAREIE, A SO T
CRP/AIbXPHAEHCCEZ MG VIR AR S 2 1 KK
RO, NI AR S B SRR I . Al Eb T A A= i 3, J it
WA Z D BE VTR FFIE DI RENG L, 2 ThREMIRIETE
3, MICRPZ RS FEAR, P 255 Re Tl 2 i)
IheE. JOERM, SPPEHCCEHE ARG WG H —E M E.
CRP/AIbYE I s T fifra T () 375 2 4 b
1Y), HEEPHEHCCREE TS v RS a0~ (1HHCCR
— i LR (1) JEREAE IRRE, T8 TR 28 R AY R JR i SR,
CNLEE FI(CRP) &I WK R G RIEFR bR Z —; (2)
HFRRGUE R R KIS R R —, &
HAALBYK VPN E TR S 6T 5. AR AT,
HAAERFAE A R, Ren 2 F 78 £ BRI CRP/Alb
SEH CCARIA VISR A J5 T g A= A7 B R A ST L5 TR AR,
TFF 78 45 R B = CRP/A b (=0.037) FIEECR P/ALb4L(<
0.037) 8 2 S AR A A 2853 31l 56.9%F178.7%, SHFETL
FAEAE ) 26, 7%H161.1%. Fan5E P 2SR 4r R B
PAFEZR /K- ) 5 CRP/AIbZHHCC 535 ik A A7
[ AR CRP/A DL BRI 1 2.481%, HJFF4HMfE A J5 CRP/
AIbYE N0 AE TR N 1.176%. AP SHCCHREIE
I7 77 SRIDERERVIAE, FFOIRe AN R R AR
&, WEAE, GGTR IR FRA . GGTEE M
KupfferZi fa FIIRE P B 400500, /- F2HM A e H K
(KR B = A K B T S A SRR M A, SRR A
AR SIS R, FAKT =2 B P EE 2, PR AL AT G
IR TIUE AN K, B LR A EHCCR AR,
HmRIE T CMEa R e . R R 251, Sy
St A A AR TCI A A7 AL 2 DA, InceZ R /¢
RIMGGTHILIE KFATVE ESZ IR A ELAR R TS emif)
HCCHEH & RIS FabF.

4 g

zi b, AW 745 R HCRP/ALb. GGTHJZHCCHYA
PEFARIGTT J5 B IS R RER R 2, IGIR EaT DLUHSR DY
il BE ARG R AR RE, DU T A3d a7 7 ik
FITRBTHC CHRIA AR JG 2 K I H 1. BEAR H HC TR
CRP/AILYE N TS F8FR AR 7T LS A HA T, H
At = HARRTCRP/AIbI S A E HAHF, ATAE
5 R FEASE . R AR INFIHERR 1) 2
SKER B S RSO, AR TE bR AL, ZE IR R
RSB R 12 350, DRI AT) 75 B R B PR & 4 A
B IS A HHE R AR BT CRP/A I S s S 52 b
TAEH.
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==—‘—
ST

load HE
X Y=

JT 4 238 (hepatocellular carcinoma, HCC)#2&: HH [E f% # WLII
MR 2 —, R2EM . dPRIAE. U5 Z. HCCHR
J7 TS AR S D REA 0%, SR I AR Fi K B 98 hE
fabr. MRS FRRGUAEA A G, RAEFRPR e &
AL 2t Bl of 5 A AN i 32 B g% I N, T 7R
RO T B KPS O R R e —. BHFER
C- I S /1137 H 8 H HE(C-reactive protein/serum
albumin ratio, CRP/AIb){RAFIIFLG T A ERIZR, M 4h
GRARLFIIVFAHCCHIR AR R RAIRTT R,

Rl

N T B PP AR I T IS, SRR R
W 757 DABRAR AR AL T F AN GE K (3 A A7 I (A B
BB, Rl sy, LEIME. MR, K
SR TAEE ARFTXO) — e b E AR m. e %
R ER IR,

ey =F

B ER D C- S 8 /L F 22 F HU(E(CRP/ATD). A&
Pk % Kk B (gamma-glutamyl transpeptidase, GGT)XHCC i
FATRUBYEVIRA G B SR P, a7 iR At
MRS 2% .

LR TE

e 2 A 3R e F-2016-01-01/2019-01-203 18] 47 FFRE AR
YA PEVIBR A HA J5 973 BEIE 5128 FF 40 e 11 80 9l w176 BB
H BRI RE T UG, B R B RE 15 452021-01-20. L2
SRR B A N IR R A SRR R AL IR
B I — BRI IR R, ARYEARTTICRP/Alb. GGT
HI5Z iR E TAERHIE B ZR(receiver operator characteristic
curve, ROC)#i5ECRP/Alb. GGTHI ALK T, KM
SPSS 220K AT Geit- 4 b, BRI i R R 5,
Z R Z K H Cox LU AR AR B IEAT, AT S 6 R 2%
HITGIRE A= A7 1 28K F Kaplan-Meieri:, 7 5 LK H Log-
ranki.

UM 4R S (microvascular invasion, MVI). CRP/Alb.
GGTAHCCARJF I K MfEk Nz, HMVI. GGT2&
FMHCCA J5 B R AT fE R R 2R

foat g7 5
WAMICRP/AlIb. GGT. MVIEFRfE T HHCCHEE R G5
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SR SR DL, AN IR AT — S IR

BEE =

TR N — D AR SRR S5 B ), IR FERE A4k
&, PR EHES PR ARETCRP/AI « GGTHHK
FERRARL, I PR S FH B A 4.
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