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Abstract

AIM: To explore the diagnostic value of telomer-
ase activity in peripheral blood in hepatocellular
carcinoma (HCC).

METHODS: We searched the literature for stud-
ies on the relationship between the detection
of telomerase activity in peripheral blood and
HCC published in recent ten years. Meta-Disc1.4
statistical software was applied to perform com-
prehensive quantitative analysis. We discussed
the overall diagnostic features of this assay by
plotting the summary ROC curve (SROC) and
calculating the area under the curve (AUC).

RESULTS: According to selection and exclusion
criteria, 12 independent studies were finally se-
lected in this meta-analysis. The random effects
model was used for the meta-analysis, which
showed that the comprehensive sensitivity
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was 0.85 (95%Cl: 0.82-0.87), specificity was 0.84
(95%CI: 0.81-0.86), comprehensive diagnostic
odds ratio was 28.25 (95%CI: 17.90-44.56), aver-
age value of the maximum intersection point
of the sensitivity and the specificity was 0.8419,
AUC was 0.9098, combined positive likelihood
ratio was 5.17 (95%CI: 3.96-6.74), and negative
likelihood ratio was 0.20 (95%CI: 0.14-0.28).

CONCLUSION: Telomerase activity in periph-
eral blood can be used as an important index
to help diagnose HCC, but more high-quality,
large-sized, multi-center studies are still re-
quired to evaluate its clinical value.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BHY: @i Metany 47 7 k3R 91 7 o 3 4 B
& MEAG I 23T 4m e J% (hepatocellular carcinoma,
HCC)#% b7 69 16 SR A.

Fik: kB A& ERA K EE A F
kR F AT KSR ofn 3 A B 7 M AR 5 HCC
X Z 09k, & AMeta-Discl 4343178 &
AN, AR RME. BAESFE. Mk
Tl 48 (positive likelihood ratio, PLR). /&
FRM 1A (negative likelihood ratio, NLR). 4 B
YeAh tb(diagnostic odds ratio, DOR), FlBf%
HC B 2R F TS AR wh & (summary ROC
curve, SROC) & it 5 ¥ & F @ #%(area under
the curve, AUC).
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ML A5.17(95%C1: 3.96-6.74), M PEFRR{A
#0.20(95%C1: 0.14-0.28), 4 B eAi it A
28.25(95%CI: 17.90-44.56). kX Metap 7 %
T RBEG R ERR R EMHE40.8419,
ROC #1 4, F @42 % 0.9098.

EEiR: SMR AR AR R AHCCH 5
WL, THEARE R G RE IARZ—,
E2E 5HME. KA, SPSHRR
YL BSE,
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GRS kLB 1, BT AR RRSE; 21 Metady i

B iRz ABF R 124 B RS £ T oA
oo 5% 45 B 55 AT 29 JEL )% (hepatocellular carcinoma,
HCCO)% % #y Xkt fTMetasy#7, R E 79
d2 SFHCCog 95 b7 2 4% H0.85, B4k /% %4 0.84,
[ebE R M & (positive likelihood ratio)#75.17, A1
TR M {1 (negative likelihood ratio) #0.20, 4B *b i
¥t (diagnostic odds ratio) 428.25. #UE 5 457 &
TR R EAG3910 4 0.8419, v £ T @47 (area under
the curve)#0.9098, 42 = X I 69 BAR B &
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JH 41 e (hepatocellular carcinoma, HCC)j&—
TSR T I 40 B R R e, o D R P 9 (pre-
mary carcinoma of the liver, PLA)[#]90%, J& 4Bk
90 BB PN 5 5 R DL B P . e R R A
200000151 54 FEF i, HAE T34 T it
H i JH g IR F 2 W 3 AR SR AR 2 A At
2RI, SEAR SR A A I K2 W A R
B AL, (HR e R . B A) . A
P8 Bk B (/NP9 A N A 2530 ) R )
I3/ FF i 2% M (alpha-fetoprotein, AFP) 2 & i
(RSB0 =2 2 W ik, ABATIAT 40% 1) JH-ie £ 25 L3
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L INE& A SC #4122 S B AR ) 1= 2 STk 3
P& % (Chinese BioMedical Literature Database,
CBM). 78 a Ol R 4R 5
REBIY T 4 e 8ol B . CNKT AR [ 40 99 390 1 %
i 2E S CNKI (A2 67 18 3C) 54 v SOt
1989-01/2013-08 2 F & 4 1) 56T~ 4/ Je it 3 Kot P
G 5 JH- 40 8 5% B AH 9% B SCHR BERE, TP Scks
R ke R . T . “4b
JE LB B SR, FESCR R 1A “telomer-

”

ase” . “hepatocellular carcinomai{liver can-
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o B8 SR R 4 5L A s P, SR I A ] A
B ik R &G 0, X AN 2%
SCHRIEAT M8 AR 2 F TR .
1.2 7%
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ARAF AN S R 23 59 FEHC CALANIEHC C41L 1)
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BrIe. Lk AR
1.2.3 BRI E R0 %05 TR I
PORMELAE: SE—EE . RERFR. PAAFER.
HCCA L Wrbrk. DURS R HH 5. 0 N SCHR
K H CochranetME M HER K12 Wit i 50 vE 1
P T B ¥ (quality assessment of diagnostic
accuracy studies, QUADAS), 73l Xt 144N 5% H 1%
“RT CAERET 3 H AR HEE
ATV, B4 R G VR DT AT SCRR VAT,
A VU LN R 16 77 g v
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mia £#BE
Yang% i& A FQ-
PCR% % xrHCC

W RRE DRIE  ZWHARE  TA/hTERT mRNA PREERIE TP FP FN TN 3ZERER

RE)  #BE) /HCCZE KWNFSE =D
AMSIEE® 2012 53.3+14.3 IRFRFIRIE  FQ-PCR NR' 3 5 6 25 8
GRS 2006 54 IGERFOFIE  PCR-ELISA  AAWs0-Aesonm)>0.2 44 11 8 79 8
A" 2012 NR R RT-PCR 1.58 32 19 13 120 7
2EE 2004 49 oSl PCR-ELISA  AAWuy—Aenm)>02 17 156 3 42 6
BEIRmEET 2011 50 FRI2 RT-PCR 88 bp. 95 bp 24 6 6 24 7
KREZE" 2010 51.2+10.4 [REFEE  FQ-PCR NR 50 2 10 28 8
Bo—=" 2007 52 IRERADESIE  RT-PCR NR 28 1 2 19 8
MiuraZ"™ 2010 65 IGRANFRIE  RT-PCR 3.97 273 49 30 286 9
Huang=" 2013 51 RIE PCR-ELISA A>0.7 28 6 2 64 9
YaoZ"® 2006 49 IBERFOFIE  TRAP-ELISA A>02AA! 115 48 20 139 8
YangZ"® 2011 51 NR FQ-PCR 1.87 x 10* copies/pL 38 522 45 7
TatsumaZ"” 2000 NR IRERADRIE  PCR-ELISA NR 16 5 4 15 7

'NR: SCBROPRIRES; TP: ERBIME; FP: E2FBME; FN: BRO9ME; TN: B8, HCC: AT4hiRsE.

TR 2R T H A R e 3R
1SHEFSCER @ = 85) TSk @ = 0)
| HE o = 58)
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ifita = 27)

TRFEINAE
Erbrii@ = 11)

Fefifie i@ = 16)

EELER0 =4

e A ST = 12)

1 AAXBERMIE.

I 15 e P e o g At DR 3% i 380 PR R AT Q
K (o K 56), FEE it Metalol U1 43 Hr B 04153 Hr
PRZ 7 Ok SRR WA AR S T 3. (P<0.1),
K BE LN B85 I RS Fe 5w e FH
PEYRCIAE . BIPETRMIAE . 2 Wi bk, &z
(P>0. 1) IR FH [ e A A A AR i Mooses'
LR MR R 2 I R 32 R TR £k, IR 5
SROC [ i,

2 BR

2.1 ANBE G AR L i BRI R
B SCCHR25 5, SCSCHR60, i IR A A br
WL HEBRS8 M, HE—0 [ 3243, ol Sk AN
FEE M NHEBRARUERI 1R, R R RARS, Hdn
PANSCHRIE 125, Horh e SCSCRS s, SCSCEk
Tha, FEARTITF189741, HrhHCC418394l, AF
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HCCZ 105841, AHCCEZH AL P KM
S A Rt R, BRI R w1, & g N SOk
FEARRFIEWIR L

2.2 ANBFR & REFR N AN HHCCA
Py UL B2 WV A S br v, AN — DA 0 S R
2 WibriE. HCCA1 AHCCE 4, dFHCCA
Sk JHIE B Pk He g BN, I AEHCCA
e, oV T Sbr i, BT AT A
PEA IS B2 52 G hr e . BT SCHRIS A W A2
R EVEBUE. 120 SCHR B A i 0 A PR 156
(S 0 BR . BRAE T VAR, ATAEAR R 454 T
5. 554, BT SCERSJCIR s, PRI, SR 1445
AN, HARSCER BTV 23 an 32,

2.3 F RS AT ARWFFH Spearmanti S R AN
-0.137, P = 0.671, $&/R"AAEAAEBIH AN, WL Q
K5 MAFQIE A124.54, P = 0.0107, $27~5 A3k S0k
[ A7 7 3 I (L2880 1. 470 £ (28R, 3% FH B AL 28
A G

2.4 LW E Metadd B & JF 50N & IR
Bl AL A, A FF 5 R 4 0.85(95%Cl:
0.82-0.87), M5 40.84(95%CI: 0.81-0.86),
FHAEFRMA{E (positive likelihood ratio, PLR) A
5.17(95%CI: 3.96-6.74), BHVEFME (negative
likelihood ratio, NLR)40.20(95%CI: 0.14-0.28),
ZWitk itk (diagnostic odds ratio, DOR)A
28.25(95%CI: 17.90-44.56). K 5% THIF 57 i 250N,
FRbR G IT 145 R IR (K12-3 El4A).
AR Metadi i 7 R U 5 R e B B R AT R
¥JMEH N0.8419, HhiZk T i #(area under the curve,

WA FEHCCHA
B o Sk
HFRESHE
T, f2 ZhTERT
DNAK-F5HCC
R NN
17 Wk AR TG R,
F2 TNM % #1489
%, M5k e sk i
#. HBV & % .
fFAFPKF £
*.3£01.87X10*
copies/puL % Cut-
offf, L 3FHCC
LW e RAE A
64%, WS E &
1%90%.

2014-01-08 | Volume 22 | Issuel |



128 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFENBILZYE 2014F 1888 225 F1H
[ B 1A
AT L A AE

B 5895 ik, ILE
ST B A ShE

104 518 dn 3 12 AR 1 2 3 4 5 6 7 8 9 10 1 12 13 14
B35 Wi HCC #9 AREIE S Y Y Y S N N Y Y Y S S Y VY -
14, B, /‘ THEF SomEEE Y Y Y S N N Y Y Y S S Y Y -
;;fr’;igﬁ 2 R Y Y Y S N N Y Y Y S S Y N -
R, RABRIFH  FIDS Y Y Y S N N Y Y N S S Y N -
b ) 3 B A EhsEs Y Y Y S N N Y Y Y S S Y N -
T%f? Wl et Y Y Y S N N Y Y Y S S Y Y -
SRR B—" Y Y Y S N N Y Y Y S S Y Y -
MiuraZs" Y Y Y Y N N Y Y Y S S Y Y -
Huangzs"" Y Y Y Y N N Y Y Y S S Y Y -
YaoZ® Y Y Y S N N Y Y Y S S Y Y -
YangZ"® Y Y Y S N N Y Y Y S S Y N -
TatsumaZ"" Y Y Y S N N Y Y Y S S Y N -

Y& NG S ANER N TmIBEN, 2 BENE, 30 BE; 4 IRIERRE, 5 BO0SRIREG. 6 2E
ZRIRE; 7. BEERE,; 8: RAEMIIBISLRE; 9: BhvEMISE; 10 RNASERE; 11: SNVERSRE,
12: IRPRERSLIRE,; 13: WLIRBEOSIINS R, 14: RBHEHL.
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1
0.2 0.4 0.6 0.8
Sensitivity

0.2 0.4 0.6 0.8
Specificity

Sensitivity (95%CI)
migtatase 0.85(0.70-0.94)
ERifritesr 0.85(0.72-0.93)
PUIEEES 0.71(0.56-0.84)
Ll 0.85(0.62-0.97)
FEmisast  0.80(0.61-0.92)
kAEZ" 0.83(0.71-0.92)
g H—4E20,93(0.78-0.99)
Miura%™  0.90(0.86-0.93)
HuangZ™  0.93(0.78-0.99)
YaoZl 0.85(0.78-0.91)

YangZ ! 0.63(0.50-0.75)
TatsumaZ"”"  0.80(0.56-0.94)

Pooled sensitivity = 0.85 (0.82-0.87)
2 = 34.45; df = 11 (P = 0.003)
Inconsistency (I*)= 68.1%

Sensitivity (95%CI)

IS e 0.83(0.65-0.94)
=l 0.88(0.79-0.94)
IR S 0.86(0.79-0.92)
k=l 0.74(0.60-0.84)
FEmTR A" 0.80(0.61-0.92)
okfEZ"  0.93(0.78-0.99)
VO A—20.95(0.75-1.00)
MiuraZ™) 0.85(0.81-0.89)
HuangZ5" 0.91(0.82-0.97)
YaoZ!"! 0.74(0.67-0.80)
YangZ&"! 0.90(0.78-0.97)
TasumaZF"” 0.75(0.51-0.91)

Pooled sensitivity = 0.84 (0.81-0.86)
o = 28.37; df = 11 (P = 0.0028)
Inconsistency (I%)= 61.2%

B 2 HNFMFREEN2 M ARENREE SRRERNE. A: BURIESHT; B: e
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A 1 Positive LR (95%CI) m:AEE
—eo— EREY  5.10(2.27-11.47) V6 R £ % % AR
- Gt 6.92(3.93-12.19) BHCC, @ ¥l
_o- Pu|EERL 5.20(3.29-8.22) FREZLIN, &
o Syt 3.23(2.02-5.18) HAFPZ M, T
— - FERE " 4.00(1.91-8.36) i IRQ-PCR,
SKAJEZ"  12.50(3.26-47.91) RCR-ELISA.
° Hix—%" 18.67(2.76-126.40) RT-PCR% TRAP-
rY MiuraZ"™ 6.16(4.74-8.00) ELISA% 7 ik #t
o Huang®%™ 10.89(5.04-23.54) B o ok BB
® Yao%5! 3.32(2.57-4.28) HAITEERF R
P — Yang 5" 6.33(2.70-14.87) A, b Bh AT
e . Tasuma®$'" 3,20(1.45-7.05) HCCi# 4744 .
Random effects model
Pooled positive LR = 5.17 (3.96-6.74)
. Cochran-Q = 28.19; df = 11 (P = 0.0030)
Inconsistency (I*) = 61.0%
Tau® = 61.0%
0.01 1 100.0
Positive LR
B Negative LR (95%CI)
e gAY 0.18(0.08-0.38)
e B 0.18(0.09-0.33)
o PUlRE=Y 0.33(0.21-0.53)
e SLPRAL) 0.20(0.07-0.58)
- PERGSEY 0.25(0.12-0.52)
e skAIEZ" 0.18(0.10-0.32)
PY HA—2" 0,07(0.02-0.27)
P Miura%™0.12(0.08-0.16)
Py Huang%[HI 0.07(0.02-0.28)
jPSI Yao5! 0.20(0.13-0.30)
° YangZs!! 0.41(0.29-0.58)
P Tasuma®$" 0.27(0.11-0.66)
Random effects model
Pooled negative LR = 0.20 (0.14-0.28)
Cochran-Q = 39.53; df = 11 (P = 0.0000)
* Inconsistency (I?) = 72.2%
Tau® = 0.2180
0.01 1 100.0
Positive LR

B 3 SNBEMiFREHNIZETHCCHIPLRENLRZRME. A: PLRHT; B: NLRZHT. HCC: FF4MfaEs; PLR: FHM:TRNIE; NLR:

[T .

A

Le

0.01
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1
Diagnostic OR

100.0
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Diagnostic OR (95%(CI)
FSigEe e 28.33(7.77-10.3.37)
R 39.50(14.79-105.51)
XIPHZE 15.55(6.94-34.81)
S 15.87(4.07-61.92)
s S 16.00(4.52-56.70)
SRAESE 70.00(14.32-342.27)
AR 266.00(22.50-3145.22)
MiuraZg 53.11(32.75-86.15)
HuangZ5" 149.33(28.37-786.01)
Yao %" 16.65(9.35-29.66)

YangZ"" 15.55(5.37-44.99)
Tatsuma " 12.00(2.70-53.33)

Random effects model

Pooled Diagnostic OR = 28.25 (17.90-44.56)
Cochran-Q = 24.54; df = 11 (P = 0.0107)
Inconsistency (I%) = 55.2%

Tau® = 3068
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W@ R B 1.0
AX B A A 0.9 Symmetric SROC
X 5h R o 5 A B AUC = 0.9098
5HCC#* % 0.8 SE (AUC) = 0.0136
MALRIEATT £ 07 Q* = 0.8419
meta5- A7, LR E=: 0.6 SE (Q*) = 0.0150
CRCLE R E T
L#ksa®m, A D05
HET EH M 0.4
NEHERATAE, 5
M B A, A 0.3
JB s 3% 5 B 4 W 0.2
HCCHR 4% T 1R 4,
AR NERA 01y
ii’mﬂ 4;% e 000 02 04 06 08 10
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1-specificity

B 4 SMNEMiRFEERNIZEHCCHISFHDORMIFRMBE FROCHIZ. A: DOR [ meta/#T; B: SROCHIZL. HCC: AT4HitE:;
DOR: ZWHHELEE; SROC: LEAZIRE TR

A 3 Diagnostic OR (95%(CI)
— O R 28.33(7.77-10.3.37)
— Q) ke 39.50(14.79-105.51)
0 KkFIE 70.00(14.32-342.27)
HAR— 266.00(22.50-3145.22)
{ Miura 53.11(32.75-86.15)
Huang 149.33(28.37-786.01)

16.65(9.35-29.66)

<'> Yao

Random effects model

Pooled Diagnostic OR = 37.64 (27.61-51.30)
4 | CodvanQ = 1545; df = 6 (P = 00170)
Inconsistency (I?) = 61.2%

100.0

0.01 1
Diagnostic OR

B 1.0
0.9
0.8
0.7

Symmetric SROC
AUC = 0.9370

SE (AUC) = 0.0131
Q* = 0.8736

SE (Q*) = 0.0163

ity
o
[e)]

0.5
0.4
0.3
0.2
0.1 ¢

0'00.0 0.2 0.4 0.6 0.8 1.0

1-specificity

Sensitiv

5 HERSINEMIRRESENTARIZETHCCIHRI S FHDORBMBE RROCHIZ. A: DORFmeta’HT; B: SROCHIZE.
HCC: FF40Ess; DOR: 2WEHAEEE; SROC: 1L SHAE TAEFERZE.

AUC)40.9098(/&14B), &7 b kg 1) L2 W
pES g
2.5 Meta® )2 Fo 20 547 25 FE ity Fir B ASE I T

hy SCERT R FEAR S N RS PRV,
fTMetalfl 450 HT, 459 8RN SCHRIF 97 ot
ST SECR ARSI P = 0.0267). S BRE 2 R
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Log odds ratio vs 1/sqrt (Effective sample size)(deeks)

1000 -+
L]
RS °
E 100
[0 . °
3 S .
8 - T e
.ﬁ e . . -
2 10
o
©
2
O T T T
0.05 0.10 0.15
1/root (ESS)

. Study
***** Regression line

B ¢ SNFMHRESEIZIFARENARRNARRERE

HOCERVP 2 <750 IS, 45 3 BoRFI R T
FERITE S RPEP = 0.699), [F) LR, )4
S S5 ARG 8 o SO E A S HEA T A 40 T S,
4 DOR K37.64, AUC40.9370(1%15).

2.6 K& At Deeksfr 4l AL RGN 7T I
AREXRIATP = 0.775), $ERA IR Metar Bk
S DU 21 B Sl 14 S 3 Ami 25 (141 6).

3L

JHFa Ay tHE S B 5 O I g, R A a
DLRSEME R 2 —, HAET R M. SR
FS W an iy R A SR AN &, VR 2 i R
SR G = v, S AR AL T3, e
FARUIBR IS4 A7 2ANAT20% . DRkt g o]
HI2 W I e 2 I R 2 5 i e ) T . H AR T
HCCIHZ W d5 )32 I LT 24 FR bR/ AFP, 1L
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