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Diagnostic value of serum Golgi protein 73 for HBV-related
hepatocellular carcinoma: a Meta-analysis
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Abstract Objective: To evaluate the diagnostic value of serum Golgi protein 73 (GP73) in hepatitis B virus (HBV)-related
hepatocellular carcinoma (HCC).
Methods: A computer-based systematic search of publically published literature of relevant studies in China and
abroad was performed. The indexes for diagnostic accuracy were pooled, and the area under carve (AUC) of the
summary receiver operating characteristic carve (SROC) and Q* index were calculated by using Meta-Discl.4
software. The post-test probability was calculated, and Fagan’s nomograms were drawn to assess the application
value of GP73 by using Stata 14.0 software.
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Results: A total of 14 studies were finally included, with a total sample size of 3 953 subjects. The pooled
sensitivity and specificity of GP73 in diagnosis of HBV-related HCC were 0.70 (95% CI=0.68 0.73) and 0.75
(95% CI=0.73-0.77) respectively, and the pooled positive likelihood ratio and negative likelihood ratio were 3.37
(95% CI=2.75-4.13) and 0.36 (95% CI=0.29 0.45), respectively. The summary diagnostic odds ratio (DOR)
was 9.67 (95% CI=6.72-13.91), and the AUC and Q* index were 0.826 and 0.759, respectively. For a pre-test

probability of 50%, the post-test probabilities for positive and negative test of GP73 were 78% and 26%, respectively.

Conclusion: GP73 has certain value in diagnosis of HBV-related HCC, but the value of its lone use for

confirmation or exclusion of this disease is limited and other combined examinations are required.
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Table1 General information of the included studies

YE# RFFA EE (R DARES AR SRR W AE BFAER (%, x+5)
/N 4 1o 2017 S ELISA Jents 229.2 ng/mL 44 £ 15
pERam , 4 1Y 2017 H ELISA RO 140.8 ng/mL 48.54 +8.32
kSR, 2 2016 Hh ] ELISA LRI R 232.0 ng/ml 55.7+10.9
Xu, % 13 2015 i ELISA B[ @575 153.6 ng/mL 51.20 + 13.56
Gao, 2 M 2015 h ELISA |25 145 ng/mL 55.9+11.0
EAZR 2015 CHE ELISA bt ios 138.45 ng/mlL 49.12 + 8.65
=] Bkt 2014 CHIES| ELISA Jenthst 138.45 ng/ml 53.0+11.5
R 2014 rh ] ELISA b is: 167.82 ng/mlL. AP
B 2013 i ELISA Jea G 150 ng/mlL 37~76"
T, & 2012 i ELISA B[ @575 150 ng/mL 54.45 + 10.73
SRR, 2 2 2011 i ELISA USCN LIFE 104.5 ng/mL AR
LpeE , & 2011 H ELISA Jea 187.6 ng/mlL RARfE
Hu, % 2010 Hh [ Western blot Santa Cruz 7.4 RU 47.5+9.9
MY 2010 T ELISA B W55 100 ng/mL AR

e 1) R
Note: 1) Age range
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Table 2 Diagnostic data of the included studies
(&4 Rl hL TP Fp FN TN
o Sk, ZIF A

N 122 140 129 TeE 50 51 72 218
REa , & 1Y 126 96 ToE ToE s 95 30 31 66
gk 40 70 60 170 50 55 49 15 231
Xu, 2 1 250 250 650 50 181 303 69 647
Gao, % [ 194 78 88 ToE s 127 56 67 110
Gl 46 47 36 40 38 26 8 97
=] ERat 45 40 67 30 37 29 8 108
b3t R 57 67" — 15 36 13 21 69
ZRH A 40 20 20 10 31 8 9 42
T, 5 55 28 29 22 39 6 16 73
Honadg , %5 2 40 16 16 16 27 9 13 39
fLREE 4B 56 33 23 20 39 10 17 66
Hu, & 31 31 31 31 24 15 7 78
BFE, HE 219 110" — 43 168 41 51 112

T 1) SR A%

Note: 1) Number of cases with hepatitis B plus cases with liver cirrhosis

| B e R B3R (n=1822) |

—> SR SR (n=832) |
Y | |
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HEAF R E EEZIRIT (n=2)
RIS B H PSSR (n=1)
I 4 WAL S s R (n=1)
MBI AR AL O RS RS (n=2)
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Y
SRS SCH (n=14) |

B 1 XEiFERE

Figure 1 Literature screening process
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Figure2 Quality assessment of the included studies
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Sensitivity (95% CI)

—— I /NS SN 0.41 (0.32~0.50)
= i, a5 0.75 (0.67~0.83)
Ll [3kscm. &5 0.79 (0.67~0.87)
-+ Xu, 2 1) 0.72 (0.66~0.78)

i Gao, 45 1 0.65 (0.58~0.72)
| 0.83 (0.69~0.92)
g | EIRRER 0.82 (0.68~0.92)

— L g 0.63 (0.49~0.76)
_i_‘rg_ Zsi] | 4 181 0.78 (0.62~0.89)
—r— T, A 0 0.71 (0.57~0.82)
—t— iR, 50 0.68 (0.51~0.81)
g FLREE 2P 070 (0.56~0.81)

g | Hy, ™ 0.77 (0.59~0.90)

i T* BT a2 0.77 (0.71~0.82)
I Pooled Sensitivity=0.70 (0.68 to 0.73)

et Chi-square=66.56; df=13 (P=0.0 000)

W Inconsistency (I-square)=80.5%
00 02 04 06 08 1.0 A
Sensitivity
Positive LR (95% CI)

4 [N 2.16 (1.56~3.00)
1( ‘ figdii, 4 2.41 (1.76~3.30)
# SRS AT 4,49 (339~5.95)
& Xu, &M 2.27 (2.01~2.56)
& Gao, %11 1.94 (1.53~2.46)
- A2 3.91 (2.71~5.64)
‘ =k 3.88 (2.74~5.52)

J; AR 3.98 (2.33~6.81)

ﬁ_ L 4.84(251~9.34)

= T, & 9.34 (4.25~20.52)

- A, 4 3,60 (1.92~6.74)

g FLBEE,ZER 529 (2.90~9.67)
Ly Hu, 45 22 4.80 (2.91~7.92)

ﬁ T 2 2 2.86 (2.18~3.76)

| Random Effects Model

[ Pooled Positive LR=3.37 (2.75 t0 4.13)

W Cochran-Q=64.87; df=13 (P=0.0 000)
Inconsistency (I-square)=80.0%
Tau-scquared=0.1 041

0.01 1 100.0 o
Positive LR

B4 BSEHEIRHRMNE

Figure 4 Forest plots of the diagnostic indexes
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TT
4+ fR/NE AN 2 97 (1.85~4.76)
-+ AL, %" 6,74 (3.73~12.19)
ﬂ‘- Eiélﬂﬁ;fﬁ‘:“” 17.29 (9.03~33.07)
. Xu, %! “‘4‘ 5.60 (4.11~7.63)
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| g, e 900(3.37-2400)
—— | JppE. g 1514 (631-36.35)
™ Hu, % 12 17.83 (6.51~48.81)
o A, 4P 9,00 (5.59~14.48)
¢! Random Effects Model
Pooled Diagnostic Odds Ratio=9.67 (6.72 to 13.91)
0.01 ! 100.0 Cochran-Q=57.41; df=13 (P=0.0 000)

N . . Inconsistency (I-square)=77.4%
Diagnostic Odds Ratio Tau-squared=0.3 393

E 3 DOR EHFHE
Figure 3 Forest plot of DOR
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¥ Xu, 4 1) 0.68 (0.65~0.71)
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e | IR, A 0.81 (0.67~0.91)
D | fLERE, SR 0.87 (0.77~0.94)
ILg— | Hu, %= 0.84 (0.75~0.91)
‘?HT BT a2 0.73 (0.65~0.80)
I Pooled Specificity=0.75 (0.73 t0 0.77)

. Chi-square=82.49; df=13 (P=0.0 000)

u Inconsistency (I-square)=84.2%
00 02 04 06 08 10 B
Specificiry
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| Hg- LN A 0.73 (0.62~0.85)

—n figdsim, M 0.36(0.26~0.50)
g | sescmy, 20 0.26 (0.17~0.41)
.‘ | Xu, 45 1 0.41 (0.33~0.50)
. Gao, %™ 0.52 (0.42~0.65)
w2 0.22 (0.12~0.42
- (i P
4 1= B 0.23 (0.12~0.43)
g | 0.4 (0.31~0.62
matliis 4031-062)
" ZSpy] | A 18 0.27 (0.15~0.48)
e | TR AR 0.31 (0.21~0.48)
EERPNEE P o e A 0.40 (0.25~0.64)
D | fLEEE AP 0.35 (0.23~0.52)
|Lg  |Hu, %@ 027 (0.14~0.52)
—4r B AP 032(025-041)
| Random Effects Model

" Pooled Negative LR=0.36 (0.29 to 0.45)

¥ Cochran-Q=79.03; df=13 (P=0.0 000)

Inconsistency (I-square)=83.5%
Tau-squared=0.1 361
0.01 1 100.0

Negative LR

A: URE; B: FEREE; Co FPERUALL; D. BITERISREL
A: Sensitivity; B: Specificity; C: Positive likelihood ratio; D: Negative likelihood ratio
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(RDOR=3.28, 95% CI=1.27~8.46, P=0.0 193)
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Table 3 Meta regression analysis
AbtE  ESRFB bRMER P RDOR  95%CI

B 5 Mm% GP73SHiET AT SROC LA
Figure S SROC curve of serum GP73 in diagnosis of HCC

2.5 Meta BElJFAS
BT SRR IR, K AR AR AR L AR
SRUR . X HR A AR 3N AR B AT Meta 8] 5 43 8,

""" AERY ~0.101 02159 0.6510 090 0.55~1.47
Sy SROC™ WP 0.067 0.1397 0.64176 1.07 0.78~1.47
o e SR AEE  1.189 04183 00193 328 1.27-8.46
_Q*=0,7 589
SE (Q%)=0.0 208

0.4 0.6 0.8 1.0

1 5

HetE 2.6 FHSH

PIXT REZH A AR AT 20 A3 . A 1A
RIFTR AN ANTE5 . FREAL AR A XTI (AZH ) |
T3 WE AL TR SR Ak S5 SR e AN
JXFHR (BZH ), FIEMURE . DORMH . AUCH
FIi# (0.74 vs. 0.62, 12.60 vs. 4.07. 0.836 vs.
0.739) (£4) .

G5 R K B S B SR IR 5 F 5 ) o RN 22 5 A KR

x4 IiE GP73 SHTATERI LA S
Table 4 Subgroup analysis of serum GP73 in diagnosis of HCC

T4 U EE r R I DOR r AUC
A4 (n=11) 0.74 8.4% 0.75 85.4% 12.60 63.2% 0.836
B (n=3) 0.62 94.0% 0.74 85.3% 4.07 56.6% 0.739

2.7 BIRESH
B BT A DR AR BF 58 38 — S BRI B Ay WF 5T oE

FiMetadr B, 4550 K7 2512 Wi i 1 12 35 bn 4 JC 9
B, MBI EE R E T (3R5) .

K5 BBRESN

Table S  Sensitivity analysis

SIBRATETE FIAATIEEL Y (95% CI) Bk (95%CI) DOR (95% CI)
a5 14 0.70 (0.68~0.73 ) 0.75 (0.73~0.77 ) 9.67 (6.73~13.91 )
N 13 0.73 (0.70~0.75 ) 0.74 (0.73~0.76 ) 10.65 (7.50~15.12)
feakue | & 13 0.70 (0.67~0.72) 0.75 (0.74~0.77) 10.06 (6.77~14.94)
ke AR 1 13 0.70 (0.67~0.72) 0.74 (0.72~0.76 ) 9.15 (6.34~13.22)
Xu, & 1 13 0.70 (0.67~0.72) 0.79 (0.77~0.81) 10.38 (6.85~15.74)
Gao, &5 ™ 13 0.71 (0.68~0.73 ) 0.76 (0.74~0.77 ) 10.57 (7.28~15.35)
Wz 13 0.70 (0.67~0.72) 0.75 (0.73~0.77 ) 9.25 (6.38~13.42)
JE] R 13 0.70 (0.67~0.72) 0.75 (0.73~0.77 ) 9.27 (6.39~13.46)
s 13 0.70 (0.68~0.73 ) 0.75 (0.73~0.77 ) 9.76 (6.63~14.36)
Zehg 13 0.70 (0.67~0.72) 0.75 (0.73~0.77 ) 931 (6.42~13.51)
) 13 0.70 (0.67~0.73) 0.75 (0.73~0.76 ) 8.96 (6.72~12.81)
R G, 45 20 13 0.70 (0.68~0.73 ) 0.75 (0.73~0.77) 9.75 (6.65~14.28 )
FLFEE , & BY 13 0.70 (0.68~0.73 ) 0.75 (0.73~0.77 ) 9.38 (6.44~13.65)
Hu, % & 13 0.70 (0.67~0.72) 0.75 (0.73~0.77 ) 9.30 (6.41~13.50)
R, 13 0.69 (0.66~0.72) 0.75 (0.74~0.77 ) 9.83 (6.59~14.68 )
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