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HE.BH KT+ E GALAD(C-GALAD) # 9 A % T B (HCC) B P ey ls R B AR, ik KE2020 53 A%
2021 4 3 A THMARERHS 4 HCC £ 98 4] (HCC 41) | BOPIF 9% & 5 90 4] (FFym 4 ) Ak A 4 e & 50 ) (4 AT R
), Al Z X F i P IS E G (AFP) W I6 & & F R AR -L3 ( AFP-L3) VA B S+ % % 85 /R ( DCP) /K, 53+ F C-GALAD %
%3 LA &A1 AFP AFP-L3 DCP & C-GALAD % £ %, £ A ROC W & 547 &3 4= %t HCC #9%4 Br R XA M4, 48R HCC
215 FF gm0 AFP (531 4 283.50+83.43 pe/L.102.65+26.51 pe/L) AFP-L3[ %5 % (14.90+3.74) % . (8.69+2.6) % | .DCP( %
A  263.74+53.71 mAU/mL 83.62+16.59 mAU/mL) .C-GALAD 3 %-( % %1 % 4.02+1.05.0.67+0.21) 39 2.3 & F 4 B AT B 21
[ %% 4 10.16£2.52 wg/L . (5.3042.01 )% .18.76+2.17 mAU/mL #=-1.23+0.57] , &L HCC 283§ & T 5% 28 ( P<0.05) ; C-GALAD
52 % ¥ HCC % %] HCC 5 FF 9% 89 ROC w1 & F @A (AUC™ 551 4 0.875.0.917) 3 B % 3 T #£ 4% AFP AFP-L3 . DCP( %
%14 0.808 #= 0.787.,0.821 #= 0.869 .0.845 #= 0.856) ; II/IV 28 HCC & % AFP(397.13+70.68 pg/L) .AFP-L3 (19.20+3.46)% .
DCP 7K (386.14£65.07 mAU/mL) & C-GALAD ##4(6.28+1.73) 3 2% & F 1 /11 28 214.51+47.57 pg/L.(13.23+£3.59)% .
186.33+51.42 mAU/mL.,2.75+0.79, P 35<0.05], B C-GALAD #F 2 # Wt HCC 5% 32 2 #1459 AUCC(0.917) & T % 4% AFP .,
AFP-L3 DCP( % %) # 0.804.0.795.0.804) , £51& C-GALAD ##4 7T A T HCC %9 5 514 b, LM geth T %2 — A3 AF
AFP AFP-13 DCP,
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Application value of C-GALAD score based on serum AFP, AFP-L3 and DCP levels in the diagnosis of hepatocellular carci-
noma

QI Yingying' , LIN Lin*( 1. Department of Clinical Laboratory, Zhengzhou People's Hospital , Zhengzhou 450000, Henan; 2. Depariment
of Clinical Laboratory, Henan Cancer Hospital, Zhengzhou 450000, Henan, China)

Abstract: Objective To investigate the application value of Chinese GALAD ( C-GALAD) scoring system in the diagnosis of hepato-
cellular carcinoma (HCC). Methods Ninety-eight HCC patients, 90 patients with benign liver disease and 50 healthy controls were
collected from Zhengzhou People’s Hospital during March 2020 and March 2021. Their serum alpha-fetal protein ( AFP) , alpha-feto-
protein L3 ( AFP-L3) and Des-gamma-carboxy prothrombin ( DCP) levels were detected and the C-GALAD scores were calculated. The
differences of AFP, AFP-L3, DCP and C-GALAD scores among different groups were compared, and the diagnostic and differential
values of each index for HCC were analyzed by the ROC curve. Results The levels of serum AFP, AFP-L3 and DCP and C-GALAD
scores in HCC patients ( [ 283.50+83.43] pg/L, [14.90+3.74]%, [ 263.74+53.71 ] mAU/mL and 4.02+1.05) and patients with be-
nign liver disease ([ 102.65+26.51] png/L, [8.69+2.6]%, [83.62+16.59] mAU/mL and 0.67+0.21) were significantly higher than
those in healthy controls ([ 10.16+2.52] pe/L, [5.30£2.01]%, [ 18.76+2.17] mAU/mL and —1.23+0.57) , and those in HCC pa-
tients were significantly higher than those in patients with benign liver disease ( P<0.05). The areas under the ROC curve ( AUC"“)
of C-GALAD score for the diagnosis of HCC and distinguishing HCC from benign liver disease were 0.875 and 0.917, respectively,
which were significantly higher than those of serum AFP (0.808 and 0.869), AFP-L3 (0.787 and 0.845) and DCP (0.821 and
0.856). The levels of serum AFP, AFP-L3 and DCP and C-GALAD scores in HCC patients with TNM stage I/IV ([397.13+70.68 |
pe/L, [19.20+3.46 %, [ 386.14+65.07 ] mAU/mL and 6.28+1.73) were significantly higher than those with TNM stage [ /1l
([214.51+47.57] pg/L, [13.23£3.59]%, [186.33+51.42] mAU/mL and 2.75+0.79, P<0.05). The AUCROC of C-GALAD score
(0.917) in the diagnosis of HCC pathological stage was significantly higher than that of serum AFP (0.804), AFP-13 (0.795) and
DCP (0.804). Conclusion C-GALAD score can be used in the differential diagnosis of HCC, and its performance is better than tra-
ditional biochemical indexes such as AFP, AFP-L3 and DCP.

Key words: hepatocellular carcinoma; alpha fetoprotein; alpha-fetoprotein L3; Des-gamma-carboxy prothrombin; C-GALAD score
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41 8 95 ( hepatocellular carcinoma, HCC ) J& Jit
Z{‘lﬁ)ﬂ:*}%( primary hepatic cancer,PHC) B L
RN BB 2 Sk P B SR I2 W PHC 1Y fi
bR 507 S IS WORE I X R Y
U AAF A A EEE L, PR (alpha Fetopro-
tein, AFP) | H IR EE 1 5 BT iR - 13 (AFP-L3) | 57 B
ML) ( Des-gamma-carboxy prothrombin , DCP ) J2& i
Rz W PHC 0% Hbr &Y, 3&F AFP  AFP-L3 Fil
DCP [ GALAD P43 i 1 [ 2 3 1 Uk X HCC
WS B2 WAL JFIESE - X HCC /Y2
Witk BEOL T AFP B —F8HR1 [ P24 3 76 0t S Al
EIFR T B IE M T E R Y C-GALAD B 4r R
4, A WFFEAGE ARSI (00 45 S 1 R0 vk
ARRS LS i AR L KBS, H AR A
A HKC-GALADI- 73 2 Ge 78 i 98 12 Wi vh i) 107 A0 (6
A48, I, AT B 7ETPAl C-GALAD 143 &
Gext HCC IIZ WL RE , LU HCC 11 PR 5548
B KAz W g St — 7 19 S 5 AR .

1Rk ik

1.1 — PR RIECEEGE) R AR5
Rk I FEA AL AN U KB E R LT C-
GALAD P43 SCHk ™ T HCC 4 K96 419
BT AE 57 BILL L B 2020 4F 3 H & 2021
A3 AN N R B BEsEi2 1 HCC 3 98 filfE
S HCC 41, Forfr 534k 60 6], Lo 38 4l ; 444 ( 52.67
+7.42) % ;BMI(23.17+3.54) kg/m* ; TNM 2348 1 38
17 ), T 3A 37 ), 49 34 4], IV 3 10 4] 20 Abr
HE: (1) BEWIEIR AR SR B2 W 45 RAT &
2017 AR S & 1 R 9297 RYE ) h OE T HCC
WL IE ; (2) BAVIRERS , REEZ REIRIT
() IR BER EHE . HEBRBRAE . (1) & IF Ak
e S HE SN S P A 5 (2) B T RE AL B
P RAPE S AR SRR (3) A M E B R
(4) P Sy BB # . EIRIAZEAR BETh YT I
JF B R 90 19 Ay T 26, JHG v JHT Al Al i
52 ), MR A 48 e 38 )5 B M 59 ], 2k 31
5] 4E % (52.37+7.12) % ;BMI(24.27+3.34) kg/m’;
NFRE e A2 W4 2015 4R R8P 2 BT 48
BiiGTa R ) T O T PR ol R AL B2 Wikr vt . HERR
PR (1) &R A2 Yk PRG35 et Je
FRBSPESE M 5 (2) BEAT HARAT 20 7 LA\
B2 B A BE SR BE IR 5 (3) BT HA A B
PEbeE 5 B T B IE A A, 1R IR I A A B A

KA # 50 1118 S fdt R X BR2H, v 55 4 28
), 2tk 22 1] 3 AR (50.58 +6.82) % ; BMI(23.35+
3.64) kg/m* ; i FjE AT HRZH 25 408 7 2 4k T 526 2%
TR A HE o T 2 95 % 4 B Hofth R G905, 3
20 R B AR BMI — SRR [ 25 S o 4
L (X2 =1.263,P=0.532; F =0.843, P =
0.432;F=2.284 ,P=0.104) , W53 %5 21511 [
=SNER 205 U N VPN BN LY LS o3 (o e Al i R
(No0.20210142) ,

1.2 F8ALE MR F]  Cobas6000 4> H 344k
BrAY (B2 KN H]) |, Thermo Scientific BEFR{Y ( 35
FE ZEER QIR A D) o AFP R &  AFP-L3 6
MR & DCP i I5¢ f2 % W B ( ELISA) 157 & (b
WERENH)

1.3 peRlgE  EREEPTEER M4 R 4E HCC 45
JH9s LA SR 12 B % fid B 0T 2 ARG B 1 25
Bk I 5 mL, L EHE 30 min,4 °C 3 000 r/min &
L 15 min, B, BT -20 CARAFRFMN, Utk
() T A bR A S AR TR I R I 2 B ER

1.4 ik B8 Cobas6000 4= H 3 4= 1k 4 i &
AFP A0 65 10 B B A AFP 7K 5 R H sk i
B R B AR & AFP-L3 1Y b E W, 17 R
Cobas60004> H 3 A= 4k 73 B { S AFP-L3 A I 155
R AFP-L3 7K -5 >R ] ELISA ¥, 4% 8 Thermo
Scientific B#ARY S DCP il B 6 52 W B ( ELISA ) i
F) 6 Ui B B A I 11 DCP /KSF, 3% 1 . AFP <
20 pg/L,AFP-1.3<10% ,DCP<40 mAU/mlL,

1.5 WIELHERE  C-GALAD A7 A AR Sk
FESUA: C-GALAD 343 = - 11.501 +0.733 x [ 1 5
(B=1,Z=0)]+0.099x[ 4E# (%) ] +0.073 x
[ AFP-13( %) ]+0.840xlog,,[ AFP( pg/L) ] +2.346x
log,,[ DCP(mAU/mL) ], BHPEFRAE: AFP =20 pe/L,
AFP-13=10% ,DCP =40 mAU/mL, C-GALAD $¥/4%
=-0.63,

1.6 S5 fliH SPSS 20.0 #4-gk 17 5 i
G3HT, THE SR A IE AR A, B R e A o 2=
(wxs) BTG IR, Z 4L 18] LA A R LR 2
T3 2508, AL WG PR EE Ok A LSD-e A 305 o 0t
BHEFE > H (%) ik, 4108 22 5 s X K
55 s i MedCale #F221] ROC 4k, 1155 ROC Hfi
2R HAL(AUCH) I3l C-GALAD 43 4F HCC
LW RGN FIA A, LA P<0.05 N 22 5% R 48

R
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2 5 0.05) , H:H HCC 41 IF9% 4l AFP  AFP-L3 . DCP 7K
- \C-GALAD P43 ¥ b 25 85 T g R A BR 41 (P<

2.1 3 41[8] AFP AFP-1L3 .DCP } C-GALAD ¥E4y o
0.05) , H HCC 41 W& = TR 4L (P<0.05) , iLZk 1,

i g5 R B oR,3 418 AFP, AFP-L3 DCP X
C-GALADVE/r b 2 R W B A S it 228 L (P<

=1 KHIMTE AFP AFP-L3 & DCP 7/K°F . C-GALAD 1145 LL# (i +5)

20 531 n AFP(pg/L) AFP-L3(%) DCP(mAU/mL) C-GALAD iF4y
R ANTIRAL 50 10.16+2.52 5.30+2.01 18.76+2.17 -1.23+0.57
iRk 90 102.65+26.51 8.69+2.6 " 83.62+16.59 * 0.67+0.21*
HCC 4 98  283.50+83.43*" 14.90+£3.74**%  263.74+53.71*"  4.02£1.05**
F1A 69.246 82.089 74.792 121.943
P 0.000 0.000 0.000 0.000
T SR AT B, =, P<0.05; 5 R4 i, #,P<0.05,
2.2 AFP AFP-L3 DCP % C-GALAD i-4) & M % P R WERE Y B8 = T AFP  AFP-L3 . DCP HLIji4%

SIZWIHHR A HCC MIZRE TEE PEi2 I |, PR(P<0.05) , WL# 3,
AXTIRAL AFP AFP-L3 DCP K C-GALAD 31 R 2 454l AFP AFP-L3 J DCP GALAD P43 BH %
YINAE . 5 R4 B, HCC 41 AFP AFP-L3 WA (%) ]

DCP C-GALAD 43 B 18 35 15 (P<0.05) A n AFP AFP-13 DCP  C-GALAD ¥4y

W2, 5L, AFP AFP-1.3 DCP & C-GALAD 1T HCCZl 98 78(79.59) 75(76.53) 71(72.44) 88(89.79)
A e R e JFE4L 90 37(41.11) 24(26.67) 29(32.22)  10(11.11)

N 5 P B2 I ¢ 2

ST f&t{:lfj\juh%ﬂm{ﬁi%l]u%ﬁﬂﬂﬁ,ﬂﬁ HCC 4, X2 {E 29.248 38.632 30.491 116.396

25 IR C-GALAD P2 HCC U 4 5+ P i 0.000 0.000 0.000 0.000

%3 AFP AFP-L3 DCP K C-GALAD P42 W HCC I B4 HT L[ % (n) ]

Eisty R Fe 5 e
AFP 79.59(78/98) 73.57(103/140) 76.05(181/238)
AFP-13 76.53(75/98) 82.85(116/140) 80.25(191/238)
DCP 72.44(71/98) 79.28(111/140) 76.47(182/238)
C-GALAD 43 89.79(88/98) **~  92.85(130/140) *#* 91.59(218/238) **4
X2l 9.926 18.797 24.499
P{H 0.019 0.000 0.000

.5 AFP LL#, + ,P<0.05;5 AFP-13 [b4,#,P<0.05;5 DCP [L#, A, P<0.05,

2.3 AFP AFP-L3 DCP }% C-GALAD ¥1-4r € &2 AFP  AFP-L3, DCP 4§ br 57l % 5] 2 Wr, iF 52
Wr HCC Ay % it RoOC il £ 7 b7 45 1 B R, C-GALADPF43X}) HCC 45 51132 Wi i R AR 5 =i , DL A
C-GALAD - 43 % 5l i2 W HCC 5 HF9% . HCC 53k 1,% 4,

HCC 21 (T 20+l e A IR 2H) 19 AUC 3575 F

A B
100 100
80— 80—
60— R
S = g F
H H O
A : 2 F
s %40—
C | & === AFP B
- - AFP-L3 ~ 1
20 & 204 ¢
- | ¢ -==-DCP NE
[ | ——C-GALAD ¥ ——C-GALAD
of— ol
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WAL KR HCC 50756 ROC ik ; B, % %) HCC 53k HCC 9 ROC HiZk,
B 1 AFP AFP-L3 DCP & C-GALAD ¥4 &2 W HCC ) ROC i<k
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+R 4 AFP AFP-L3 DCP f C-GALAD £/ % HCC 2 W3k BERY ROC MR 431

WUk FRE 95%CI

[=] 3 <ol ot
20 51 2N AUCROC cut-off {H (%) (%) W P1{H
Y5 HCC 5 R AFP 0.808 318.53 52.00 93.33 0.745 0.862 <0.001
AFP-13 0.787 9.34 7857  68.89 0.722 0.844 <0.001
DCP 0.821  39.62 83.67 67.78 0.758 0.873  <0.001
C-GALAD  0.875 -0.46 89.80 7222 0.819 0.918 <0.001
%j] HCC 54E HCC - AFP 0.869 19.54 83.67 71.43 0.819 0.909 <0.001
AFP-L3 0.845 9.34 7857 7929 0.793 0.889  <0.001
DCP 0.856  39.62 83.67 78.57 0.804 0.898 <0.001

C-GALAD 0.917

-0.46  89.80 82.14 0.874 0.948 <0.001

2.4 AFP AFP-L3 DCP }% C-GALAD ¥F-4r5 HCC
WEHEL IR A CPE B HCC 4B MY TNM 43
Mok T/70 A A M/ 4, I i P4 AFP
AFP-L3 DCP Fl C-GALAD ¥F43 22 5 | 45 1 R,
M/IVAH E#ImiE AFP . AFP-L3 . DCP /K % I
C-GALADW ¥ Em T 1/ LA, 2R EA51T

SE L (P<0.05), WLEE 5, KA ROC il £6 ¥4
AFP AFP-L3 DCP }2 C-GALAD ¥4 %} HCC 43
K2 Wr o (E, 45 R /R AFP . AFP-L3, DCP X
C-GALAD#) AUC™“ >4 0.804.0.795.0.804 .0.917,
JE 2, %6,

x5 ANFESH HCC 417 AFP AFP-L3 .DCP ;2 GALAD ¥4 HH (xs)

215 AFP(pg/L)  AFP-L3(%) DCP(mAU/mL)  C-GALAD ¥4y
/04 214.51+47.57  13.23+3.59 186.33+51.42 2.75+0.79
M/IVHIZH  397.13£70.68  19.20+3.46 386.14+65.07 6.28+1.73
A 15.201 8.039 16.845 13.775
P1A 0.000 0.000 0.000 0.000

--=-DCP
——C-GALAD

I’”IIIIIIIIIIIIIIIIIII

0 20 40 60 80 100
1004551 (%)

2 AFP AFP-L3.DCP K C-GALAD #E43#F4t HCC

S ROC hZk

+R 6 AFP AFP-L3 DCP & C-GALAD 4> Al HCC
A ROC R 43#T

cut-off UM FeFME 95%cCr

| o} el ~

AR AUCY ey ) tm TR T
AFP 0.804 413.63 90.00 65.87 0.711 0.877 <0.001
AFP-L3 0.795 17.37 83.33 68.42 0.702 0.870 <0.001
DCP 0.804 226.26 65.00 89.47 0.712 0.878 <0.001

C-GALAD  0.917 493 90.16 81.60 0.844 0.963 <0.001

3 itig

HT, HCC RIi2Wr L2 AR A K ol 32, 5l DA I
R AR YN AFP AFP-13 5 DCP 205 | %
2R P N ST 22 T A AL FE bR B9 B A 12 W B AR

BRI HCC B2 WS E . Best 251" JEF AFP
AFP-L3 DCP 7KV K AR M S5 38 bn dEr 1 X
HCC ) GALAD PEAME Y | I UE S H 6 -8 1432 Wi
YA T —F8hr, 0 E N 2%H Lin F5 # T
T ESEFRIER C-GALAD P20 248, IF i
HAZWiPERE I TG R R (HHFT T C-GALAD
W B AR DG SR AT 8 b, HAZ Wikl BE Ay it i — 20 i
FERUE

AFP JEIf R & HCC 8% T bR, A7 24 5A
WA R A ER A BoRTY R
S ERE Y AFP A — & B TH S, AFP A g %
FRZPFREE G, AFP-L3 & AFP [ 8 B SRk
— A R AN A R HOC B IE  AFP 11
FERIER, HRT, AFP-L3% CAE K s B2 W AT
TR BEIEFRS . DCP XFR4EE R K =/ 11 &Y
VA SE A (PIVKA-TT) |, 2 i P & A
57 24 PR ot Rl D5 A BB B AN 5 ARk
DCP 5 F T e S5 HA A0 M, v S R T
R A IR B A B ST UE S, AFP
AFP-L3 5 DCP X 9 S 9 1912 Wi E oA A =
I R 2 FH A (B, AS A 90 45 2R 7 , HCC 4 IR
AFP AFP-13% % DCP ¥4 & 3 =5 T s 41 Aifgt e A
TR, SBA R 458 A — 8, Bk AFP,
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HEAWZARARIE A B o oA T SRR S 0
V£, F8 bR BB A 48 A T 50 B B B TN
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RS 45 [ A5 2 78 A B UE ) il ] i X A
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HeWEREY Y T REFEEE
TSI IR Rl 32 M, Liu 260 g5y T3
T E B F RO Y C-GALAD 4> R 45, HAE S
C-GALAD V52 Wr b [ -6 J & v =y T4 40
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