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##"RNA(micro
RNAs, miRNAs)
LR )
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BRI = N
[ & 46 BT 0 J8 S
(hepatocellular
carcinoma, HCC)],
A9 B 50 A B Fe i
B A& AR,
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Abstract

AIM: To perform a literature review and
meta-analysis of the diagnostic accuracy of
microRNAs (miRNAs) for HCC.

METHODS: We systematically searched the
Cochrane Central Register of Controlled Trials,
PubMed, MEDLINE, EMBASE, the Chinese
Biomedical Literature Database, the China
Academic Journals Full-text Database, and
the Chinese Scientific Journals Database for

1314

potential studies till October 2014. Studies were
included and excluded according to inclusion
and exclusion criteria. Meta-analysis was then
performed to evaluate the overall diagnostic
performance of miRNAs.

RESULTS: A total of 676 studies were retrieved,
of which 11 were finally included in this meta-
analysis. The range of the diagnostic sensitivity
of miRNAs for HCC was 72%-98%, pooled
sensitivity was 85%; specificity was 76%-100%,
pooled specificity was 89%; positive likelihood
ratio was 3.52-97.45, pooled positive likelihood
ratio was 7.20; negative likelihood ratio was
0.02-0.57, pooled negative likelihood ratio was
0.18; and diagnostic odds ratio was 13.14-2646.00,
pooled diagnostic odds ratio was 51.09.

CONCLUSION: MiRNAs have a relatively
high accuracy in identifying HCC.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Meta-analysis; MicroRNAs; Hepatocellular
carcinoma; Sensitivity; Specificity
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), I &Sk 09 BT 50 45 RAF — 2 3 547,
A miRNAs s HCC#935 B 414

ik R E “Cochranc® #4587
“PubMed Lk 3EE"” . “MEDLINE# ¥
B” . “EMBASE#EE” . “4hid X
FEIFIHIEE . “THFHERPIRST
&7 . “PERAMEFIHREIER . P
BAFAIHEE” . “PERFRRARH LT
FAE BT A E2014-10VAFT 4 STk, A48 % X
BRIEAT “OONT Fo “HERT  REBRASEZR
SCAK BG5BT B, TR B B Ak Ak

GER: kb 6765 K, HikE B EA1
Jh LBRIF ST TR, AT R FE Ao R4
Wig, HRHEE 472%-98%, 45 2K
JEF185%; 451 T B A T76%-100%, &34
% H89%; FaPEML LK P L B 4 3.52-97.45,
AP PERLAR YL 4 7.20; TAPEM AR LTS E A
0.02-0.57, &-FF PR L A40.18; 4 Btk 4
YO8 B 4 13.14-2646.00, A5 Witk # b A
51.09.

518 miRNAS*THCCH 42 & 6945 Wi {4
© 2015FHRIN IS ELIREDERATHE.

KEER: RGTRHY; B/DRNA; FRIRE; REBUE;
HRE

ODIRIR: AFT S8 X LAk Ao kI, Bl
% 115 5 # ) RN A(microRNAs)i b7 I 28 e,
& (hepatocellular carcinoma)is B #i-{& 48 5% & ST
#R, A UK T 2 AT R4S, BARIRBAE AT
It FESN, FEEARSGL B NLN TR0,
TAGE — R Lk RE . B, EARIENL
DT, T AN R TR AR R A
% ML

TAIRER, SK3R, SKEABA. BARITRERV) \RNAZRTINERIR
FEH. HRENEIZE 2015; 23(8): 1314-1322 URL:
http://www.wjgnet.com/1009-3079/23/1314.asp DOI:
http://dx.doi.org/10.11569/wcjd.v23.i8.1314

03I

W/NRNA(microRNA, miRNA)JE — K JFL)
N2 R AEHASRNA S T, 7T LA %
HZMBRERN RIS, ME. b, HT%
— BRI ZAT RN, B X miRN AR T RERF
i, THRESHERRAE. REMTUGZ H K
KA AmIRNAF T . TFPE, 46
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BRI, 5. BXRITMIREHAV) RNAZETINER R SOTN

50% HJmiRN AJk A7 T 83 A 5 ) ik PR 5
XI5, FF HASE e 28 A A AN [F [ miRNA
. miRNAS R ¢ & BRI K 21 e wF
FOIR) AN, B35 iR 1) R A (e 2 TR A AT
T FE R ) R 2 W ARG T 45, X L
Jib 983 G35 BT B 41 B2 ) (hepatocellular carcinoma,
HCO)P, il gpslyg™, i 4%,
HCCR At 5 i WAL T R B . B
ZEWPGAE IR 2 —, B A R 8 m 5HCC
RIS R T T AR BTSRRI 3% 1)
FHOG, Rk, FHEIRIEL. BHAG YT CAHCCE
6 S i 32 [ HCCHO B RS W B 45 AT
R A R F R A . B A I R AR
TYRa. HEEANFERRELHCCIZH
() “EbrdE”  HEFEM AL, LR ALK
BRI, e DA RS Bl THRHLMT
JZFiffi(computed tomography, CT) Ak 3E4R ik
% (magnetic resonance imaging, MRI)%§ 5214 %
KA FBOTHCCHIZ WA -+ EE i E, (H
XF<1 omis Kt X 20 43 B i s A8 ik = B 1)
REUE; G A (alpha fetoprotein, AFP)&
HCCSEEe %12 Wi i) o H e br, HYERIE H R
5 AR 5 FE AN 41%-65% F180%-94%, HfE LA
FHS P ey W, R A RS
HCCHIJT SR EY), JEHCC2 Wi 7t S i)
H L AR, BRI B SO AT T AR
miRNAsiZWIHCCHIIZ WM H, YangZ:" L& T
miRNASHCCIZG Z 5 &, 7 HHmiRNA
e —RetN . REUZ & FEYZ2kHCC
D bR LY. TanZE g H 8FmiRNAs
BKAZWHCC, Zil#H TIEhZ(receiver
operating characteristic curve, ROC) | [ #{(area
under the curve, AUC)N88%; Zhang®5!"* & Hil
miR-143F1miR-21572HC CH {12 Wr i 76 34
PR END, 2 W R FNRR 7 BE 43 30l 73%A0
83%(miR-143), 80%H191%(miR-215). QiZ&!'"
N FRT-P C R % Hi ML miR-1227E 12 Wi S 4H
H0.4T5IF, 12 WTH C CIF R 8RR 53 43 5
N81.6%4183.3%.

HTmiRNATEHCCZ Wi 78 Hh 1 i 75 3%
B, FRATTHE X B SRR A — Vsl o B, DAIVEH
miRNAZWHCCHIHME, NHCCH) 7T AL
W R o TR R YT TR AT .

1 MRREE
1.1 M# AR EPE FEARRS: #% “Cochrane
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BB ” (2005/2014-1001 & G 3FEH)
“PubMed CHREHEE” « “MEDLINEX(#
FE” (1946/2014-10). “EMBASEHEE” .
CHEE R SR AT RO R L T U7 Bl
HURIRSFE 7 “ o E AR ER 2 SR EUE
FE” (1978/2014-10).  “rf [F Bl 2% 1A F) $ 95
FE” (1989/2014-10).  “Fp [E 22 AR T 4 3
PEHE” (1979/2014-10)H1 5% (1 SCER (15 5 IR
H)), BRI R IRIE AT ‘microRNA’
and ( ‘hepatocellular carcinoma’ OR
‘HCC’ OR ‘liver cancer’ OR ‘liver’ );
WL #URT B AR TR bR (2 AR OR H HA]); #2
H AR B0 (3 BRI OR [ |17 ); #3142 Wi v
fEbR(FBIAOR H Hiid]); #4#1 AND #2 AND
#3; P EER R /PRNA. microRNA.
miRNA. FF4IHEE. HCC. AP, BTFEE. BT
A I SCERE BN SCERE B (Thomson
Reuters EndNote X5).
12 Fix
1.2.1 AAF e AR INFRUE: FTBE RN
(I SCHR L 20 12 WA (8 B (R BUSE . e 5
FEEE), FFREA 2 X 2R (B BBl sl A 82 1t
B, SR .

SRR B AL Bhsess; 155k
PO WBIARL “ EhrE” Hii.
1.2.2 &4 iBHQUADASH &N R
rocwkm &, WoE 5, TR VRN 3L E
W B JE SO e . RN IR J7 X
K& RT /T M CRFERT I
1.2.3 $IBER B A= 47 FEEUN N SCHR I R 45
s, AW TRME AR B 1EE 47,
R R, BEFERT R, J5iE ¥, FRASBIEL
miRNA BRI 75555, 59NN SCHREEAT
SRV

Siit AR 2 X 2R A (2 W MR
[ DY H 2 ) Pt 75 5040 SR VR T 56 11 A A4S 45 4
REERRE SR AT HEARKIR IS, 3
WEE L B2 W R R ST & R
Meta-Discl. 45 AT 5 73 i Fl AL 22, 45 3
Z Wi Lb{E b (diagnostic odds ratio, DOR), i1
B WH R AR 25 & B8, gl a 2
F TAEHHIE 1 28 (summary receiver operating
characteristic, SROC), FQH i BSROCHH £;
el B A AR R, E 2 Wl AR 2%
EE PR R AR, QIEBRK, 12 Wik e E A

1316

\ KoHike765 \
\ R4 k83 \
Hip:
£EIR355
B ATRS
TeioWEE3 42k
TR 1955
BRI A ST 1S

B EmERiEE

PEr, JEHSEAUC.

2 B8

2.1 Kk if i B AT BRI LR R OSCHR6765S, £
HO3GE, MANFHEERIRUE, HFER5720%, mA&
YN LRS SCER(BE D). G LRS BP0 B STk AT
BEAAZ I SCHR T 5 23 B R0 5 AR HHE B (R
H2X2KHME)(KL, 2).

2.2 Metamy #7411 N FHmiRNA
HCCHI TR BT Metadr T, ¥ M 546 S
BREEHLF2 X 23 ) 48 it AMeta-Discl.4
AR AT 0, 193 RBUE (sensitivity) il
Bl NT72%-98%, & )5 985%, H95%CI
40.83-0.87(1K2); H55FJF (specificity)i
NT6%-100%, & IF 5 989%, H9I5%CIH
0.87-0.91(3); &zHlFISROCHIZ, AUCH
0.9477(K4); FHPEMRUA L (positive likelihood
ratio, PLR)VG[H 43.52-97.45, & 315 47.20, H:
95%C1/95.13-10.12(El5); BATEALIA L (negative
likelihood ratio, NLR)JE [ 40.02-0.57, & Jf
J5N0.18, H95%CI40.13-0.25(E6); £ Wik
P EL T N 13.14-2646.00, 4515 451.09, H
95%CI428.36-92.03(/&4 7).

3 e

WP SIS (1 R RV 32 B SR & VP
W FE A 2 B P9 5 TR DR G A SC R A R R i
R, B2 TAEF A F A
TR . NFHE R bR v, LA k. BA
QUADAS i B 1P R HI bR e, 5 RE s 52
IUFEAS . EBH M (true positive, TP). {REH
P (false positive, FP). {1 (false negative,
FN). E ¥ (true negative, TN)HIZN N STk
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T Sensitivity(95%CI)

— e | QuE“2011 0.72(0.63-0.81)

@ Zhang%"°2014' 0.73(0.63-0.81)

e Shen&*2013 0.76(0.61-0.87)

L — e Q52011 0.81(0.70-0.90)

L e Tan%"°2014 0.83(0.76-0.89)

e Zhang%'°2014° 0.83(0.73-0.90)

RS 28 ZhouZ5*2011 0.83(0.77-0.88)

— O Li&5?"2012 0.86(0.77-0.93)

@ Tomimaru5%%2012 0.87(0.80-0.93)

—@®— | GuiE"2011 0.91(0.83-0.96)

@ LiE"™2010° 0.96(0.87-1.00)

——@ Li%""2010° 0.96(0.87-1.00)

—@ Li%"2010° 0.98(0.90-1.00)

—@ Liuz™2012 0.98(0.91-1.00)

Pooled Sensitivity = 0.85(0.83 to 0.87)
: 3 : 3 Chi* = 67.10; df = 13(P = 0.0000)
1 —_ (o)
0.0 0.2 0.4 0.6 0.8 .o neensistency(l = 80.6%
Sensitivity
2 HUNRNAZHIFH AR EEMIREUE DAT. 'miR—143; *miR—-215; *miRNAZH A miR—-23b, miR—423, miR—375,

miR—23a, miR—342-3p; ‘miRNAZH & miR—375,

miR—25,

et—7f; *miR —375.

R 2 WASERIRER2 x 23R

SRR n EfEMEE)  BRPEER BRPAME EREHN REE% BRE%
LiZ"92010' 513 53 1 2 49 97 99
LiZ"92010? 513 54 1 1 49 98 99
LiZ"92010° 513 53 0 2 50 96 100
Guig”“2011 151 86 12 9 44 91 79
Qi%""2011 152 57 6 13 28 82 83
QuE2011 283 76 12 29 95 72 89
ZhouZ%2011 934 163 4 33 62 83 94
LiZ?"2012 191 74 1 12 34 86 75
LiuZ*2012 212 56 5 1 54 98 92
TomimaruZ%2012 216 110 4 16 46 87 92
ShenZ%2013 138 37 5 12 44 76 90
Zhang="92014* 340 69 21 26 104 73 83
ZhangZ"92014° 340 76 11 16 114 80 91
TanZ"2014 658 108 10 22 50 83 83

'miRNAZEE: miR-23b, miR-423, miR-375. miR-23a.

*miR-375; *miR-143; *miR-215.

FHIF IR I BARE B0 F (RT-PCR), ik i A 4%
FImiRN AR BV, 5 L2 WA B
BRI (G b ) 5 A B Xof LS TR AR AR 5o X e
BT IS W RE BOSRAIE, MR AIE AR
M5, 2R L WS it AR ER 1. (HTE
XA FR G AN TT TH 5 72 A v, — R
TR RI R 53— AR AR L. BN
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miR-342-3p; ‘miRNAZES: miR-375. miR-25. et-7f;

S5 H AR, W REE S A A 2 5, Li
00 7houERY . LigPY, Qi R K
PEIRBR AT A2 OB 9 93 B (hepatitis B virus,
HB V)R ITHCChRAR, T H AR SCHRI A
BIHCCHIAH 1, ZhouZs™, Tomlmaru—rm]iFD
ShenZ R H )& MK bR A, 1M 6l 9%

R 2 IS AR AR, UJ:W‘?“]TmlRNAE"Jﬁ
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: : — Specificity(95%CI) Ff-ﬁ"ﬂ Ll
e | LiZ?12012 0.76(0.60-0.87) BEGE: KR
e GuiZ*2011 0.79(0.66-0.88) ;$§ 2‘:)\2’
— e | QE"2011 0.82(0.65-0.93) i
—— @i TanE"°2014 0.83(0.71-0.92) R T A .
Bt Jak ZhangZ5""2014' 0.83(0.75-0.89) RIS — 4
— @ | QuE2011 0.89(0.81-0.94) 7 3547
——@— | Shen’”2013 0.90(0.78-0.97) TR it
@ | ZhangZ"2014° 0.91(0.85-0.96) L, R
— @ | Tomimaru%”2012 0.92(0.81-0.98) ;ijﬁ—q?Ti
— LiuZ22012 0.92(0.81-0.97) o R
ZhouZ"2011 0.94(0.85-0.98) '
Liz"92010° 0.98(0.89-1.00)
LiZ" 2010 0.98(0.89-1.00)
Li%"2010° 1.00(0.93-1.00)
Pooled Specificity = 0.89(0.87 to 0.91)
| | | ‘ ‘ | | ‘ Chi” = 45.54; df = 13(P = 0.0000)
H H H H H H H H 1 — [0)
0.0 0.2 0.4 0.6 0.8 1.0 Inconsistency(l’) = 71.5%
Specificity
3 HUARNAZHTAFARENVSESEDHT. 'miR—143; *miR—215; "miRNAZ A miR—23b. miR—423, miR—375,
miR—23a, miR—342-3p; 4miRNA[{H/E.\: miR—375, miR—25. et—7f; *miR —375.
SROC Curve (cut-of F{E) L ANAH [F], 1X X} 5 T R SR VPN B A4
10 P BT A AR R REmE, B DAIRATTHE 20408 A I,
09 LSS WAL B, A IR
0.8 . - \ PRI
o RRAE RS CRE— DR, AT RIS 2 Fl
0'6 AFE I miRNAs, HHIFEFmiRNA W2 HILEA
< RIS FIKe. fimiR-21, f£ TomimaruZ™
g 0'4 B SRR, AR AHCCRIZ Wik &4, RBUE
" 03 Symmetric SROC U 3 3 HAS T R192%, & X eI A
02 SE(AUS)S ;72.0160 bR £, A 208 SCHRIEmiR-21 7] 1 i
01l SFon htare . SRR LNR S, ShendPimiR-21
0.0 ‘ ‘ ‘ ‘ TS PERE R SCER I T — R RSN, i
00 02 Cedficy 0 N0 ATAGSAIE K K3 108 IR HER B I L,
13 BImiR-2 12 Wik R 25 & R BB AR R FE 70
éTg;i\géxz%ﬁﬁ$zmn'meaﬁa&ﬁt%ﬂﬁmazm IAT8%MN83%. FI L, EAAMIRNARIRILN AL
) R, ABAEAN R R IEH 2oy, BN
HERT REAEIE— B, X 7EMeta/h i 2w  BWTRRE, FEIB SR R I [R] 5E 75 %
PR R JEARE S ) 0], A SEBREF AR, 2 FimiRNA
BT R A R AR AR A AR, REEEREIb R EY RS T R
miRNAMER A FAR R, B n s PR SmENsHFE
RN A2 Wi F1 2 ANRN ALL 4 B2 2 7 11 2% X AN SCHR AT SCRRIB 7 VPl A, 92
BE I LLBAMRNA NG, GuiZP(miR-885- MEHH T Metasr #r, 133 REUZHE A
5p). LiuZ®(miR-122). QuLYmiR-16). Qi  72%-98%, i 5t G N76%-100%, Ll
2:07(miR-122). LiZ®(miR-18a). Tomimaru SROCHIZ, M4 T HiAR40.9477; FHEMRISALL
4P miR-21). Shen% ™ (miR-483-5p)MiZhang 6 [[243.52-97.45, & I)547.20, H95%CLHN
S miR-143FImiR-215) M AHIF BWFHE  5.13-10.12; BIMERUSA LG 0.02-0.57, &9t
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Positive LR(95%CI)

- Lig5""2012 3.52(2.09-5.92)
. Guig”2011 4.22(2.55-7.01)
@ | ZhangZ"¥2014' 4.32(2.87-6.51)
— @ Qi""2011 4.61(2.21-9.62)
@ TanE"2014 4.98(2.82-8.82)
—— QuE*2011 6.45(3.74-11.14)
—— Shen&*2013 7.40(3.18-17.24)
—o— ZhangZ5""2014 9.39(5.30-16.63)
—— TomimaruZ**2012 10.91(4.25-28.00)
—— Lius5*2012 11.59(5.01-26.83)
— e ZhouZ""2011 13.72(5.30-35.55)
| e LiF"2010° 48.18(6.92-335.60)
| e LiF"2010 49.09(7.05-341.82)
8 LiE"2010° 97.45(6.18-1537.76)
Random Effects Model
Dol Pooled Positive LR = 7.20(5.13 to 10.12)
- Cochran-Q = 37.71; df = 13(P = 0.0003)
Inconsistency(l’) = 65.5%
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