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[Abstract] Background and Objective; Survivin has gradually become an
important target in diagnosis, prognosis prediction and treatment of tumor.
There are many studies on urine-based survivin mRNA test using reverse
transcription-polymerase chain reaction ( RT-PCR ) as a noninvasive
examination for bladder cancer. However, its clinical value remains
controversial. This study was to evaluate the diagnostic value of urine survivin
mRNA detection with RT-PCR for bladder cancer by a systematic review of
related studies. Methods: With the search terms such as bladder neoplasm,
survivin, RT-PCR, sensitivity, specificity and diagnosis, we systematically
searched through PubMed, EMBASE, SCI, Cochrane Library, Chinese
Biomedical Literature Database (CBM), Chinese Scientific Journal Full-Text
Database ( CSJD ), China Journal Full-Text Database ( CJFD), Chinese
Medical Association (CMA) digital periodicals and Google Scholar totally from
January 1997 to April 2009 for diagnostic trials with RT-PCR detection of urine
survivin mRNA for bladder cancer. The Quality Assessment of Diagnostic
Accuracy Studies (QUADAS) items were used to evaluate the quality of the
included studies. Meta-disc software was used to calculate outcome
indicators. Results: Twenty-six studies, totally 2416 patients, were eligible.
Meta-analysis showed that compared with pathologic examination, the
summary values of sensitivity, specificity, positive likelihood ratio, negative
likelihood ratio and summary receiver operating characteristic curve ( SROC)
of urine-based survivin mRNA test using RT-PCR for bladder cancer were
88%, 94%, 14.56, 0.13 and 0.9736, respectively. Nested RT-PCR got the
highest sensitivity, specificity and SROC and the values were 91 %, 95% and
0.9805, respectively. The sensitivity and specificity of general RT-PCR were
the second highest, which were 87 % and 94 %, respectively. The sensitivity
of quantitative RT-PCR was 80% and the specificity was 93%. Conclusions:
Comparing with pathologic examination, the sensitivity and specificity of urine-
based survivin mRNA test using RT-PCR are relatively high. It can be used as
an important adjunct method for cystoscope in early screening and
postoperative monitoring of bladder cancer.

Key words: Bladder neoplasm, survivink mRNA, reverse transcription-
polymerase chain reaction, diagnostic test, systematic review

(# Z] HR5BEHY:Suvivin FERZ RN MRS W7 A B FG T
Mo I RT-PCR EAKGI SR survivin mRNA A Sy — 0 BI04 T BT T 1% bt
TEIIZ W, ENAMECHIR L  BHEERA— . A BTN R G 7k



488 H 8,5, RT-PCR SOREMIRAE survivin mRNA STBEBER I (B0 R8P0

XA G SCHR#EAT 2 LITAR, LATTAl RT-PCR B ARG I /R
survivin mRNA XF B3 Bt 002 Wi (B . 75 3% - LABS B e L A=
PR WG S — RAGBEEE SOV B R 2R
G A A K & PubMed , EMBASE  SCI, Cochrane Library | /1
A W B2 SCHREE A (CBM) | o [ 48] 1) 4 SC8U 5 (CIFD ) |
h SCRH A FIEOE 12 (CSID) | AR B8 2 2 B = A 1) 55 4L
YE 14545 Google Scholar Z54H 25| # AT 14 4E 1997 4E %]
2009 4F- 4 FGTF RT-PCR KLl PR survivin mRNA 32 W it
SR BT 58, M4 QUADAS ( quality assessment of diagnostic
accuracy studies ) 5 i P bR HETE A 99 A SCHR L i, ] Meta-
Disc #AFXTEERIGHRHAAT oM. BER BB A 26 NT5T,
2 416 ], Meta 43 #7145 5L 7R , RT-PCR £ A K5 FR W
survivin mRNA 12 Wi 5 b 5505 B A A LU HE 6 B 46 A & 5T
TR RSB B PEARUA LU I PEARLAK L B SROC il £k T 1
T35 4 88% 94% (14. 56 .0. 13.0. 9736 ; .5, RT-PCR i AK
I (4 SR JBE L R S B B SROC il 2% F T AR A s, 4 Bk
919 95% 0. 9805 3 23 RT-PCR i Ao ] f SRR I 145 52
FERZ, 575020 87% F1 94% ; 5 7t RT-PCR H7 A A I (1 H %
BEH 80% Ri 5t BE Ry 93% , B8 : 5 BLKY A A L, RT-PCR
HVRR S TN S DL AR e i A B T Bz —, T8
JO g 1) i A B A S

KB DM 5 survivin mRNA; J004% 5% - RS HEEE RO 5
RT-PCR; 2Witkilse; REITMH

R E 43S R737. 14 X RkPRIRAS : B

XEHS . 1000-467X(2010)04-0487-08

5 e A 98 2 5 A DR R 6 R B L R
—, WHO 2005 440 i1 45 3 W, B b g s 3% = 5
PR WLIRE A5 8 47, H & R ABET R4 B 5/
10 J7 A H1 3710 J7 AN ¥ 36 R A B 2 A 3
2008 4 3% [ B & 1B It 98 o 68 810 5], FE.T- 14 100
161 B R TR, 2 T0% 1 HR R 38 R T e
I, B T 2 RIB VIBRARIT 84, H 50% ~ 70% 1Y
BEREVSE K, H 10% ~20% 1 B 5 43k 8
HWUAMRZEME BB o DRk, o e e 1 4 a2
Wi AR S5 WU T R36 97 ERSET R . BT,
P P55 728 A T8 G R R YL 00 M 27 A A i A S 12
Wil e Y bR, BT RTE MR AR, 5 5
PR MY, B e A7 5 5 U AR (34% )
e ok L B A R R T B b g G AR B IR
(129% )00 W B A 17 I e 98 4 17 30932 T AR I
BT, BRI 54k o R R s o 5 B 1 AR AR ARG
T Bt J o e 02 W B A B 2

BEE AW 2E B s R R TR TR R 4 T b
W, U0 NMP22 BT Astat BT Atrak cytokeratin 20 A

(ARG BNV 222 - 78 B #UE ) . Survivin &
Ambrosini %7 - 1997 45 9 & B A T 1 28 14
(inhibitor of apoptosis protein, TAP) ZFJ&EH il 5, B
A 0T 200 L R Y A M A 22 3 R U DI RE
B IZRIA T ARG 42U 25 R b9 20280, AUAE
DEOE R AN H LR IE, survivin BEPH] E 2 88 h
J IR 2 K HI W TS AR YT IR R, AR OG T
K5 — B A Tif4% I v (reverse transcription-polymerase
chain reaction, RT-PCR) #% AR %M R & & survivin
mRNA XFi2 W 5 e A R i 2 (B85 1A — . &
WFFE & RN 2R GE VAN 7 1R R HAH G SR A7 % 0L
VRO, I R RS B | B ALSR F B
ISR L & SROC il 2 T AR, LATEAl 12 i i) v o
P, LAY RT-PCR $ ARG I R survivin mRNA
X JB5 IO e a2 Wi AL TP A B AL 2 LA %

1 RS

1.1 MASHRIRE

L1 giAbsdE (1) BRI 2 Witk w4
DA 2 £ 4 , B 0 SO b S sciks (2) BIFSE X
G BERCA I IR A BB, TCAR IS L ) B
BRI 5 (3) 2 W86 77 1 RT-PCR i ARG SR
survivin mRNA 5 & bR (i BLRE A ) L3 ; (4) I &
805 B OTEURE G IR R B B I IR PE IR L A
FEBAPERIR H K SROC IR R i 2.,

L1.2 HEBRbeiE  shPscsiBe .
1.2 X#KE
LI “ bladder neoplasm®, survivin, RT-PCR,

sensitivity , specificity, diagnosis” £y 3= B2 46 &R 17 1@
i PubMed . EMBASE . Cochrane Library SCI £ %%; DA
BB IDE IR A AR AR I S-SR Tl SO BHUEREE
R S AR TR R AR E i rh A B A S
HRESHE 2 (CBM) | b [ 38 1) 4 SOl 2 (CIFD ) | v
SCRHE TS 12 ( CSID ) | AR B 2 o e A 0 )
R, IHE] A DA 1997 4R 5] 2009 4F 4 H, R KK
2% The Bayes Library of Diagnostic Studies and
Reviews , > EMHE 5 B sl A0 45 A 10072, e A K
RISl 1 2 R A R G #%E . H Google Scholar
SRR G A R EIE N A SC STk, IR B A A
SCHREYZ 25 3K
1.3 CHRIHIEF B RHZE

FH P I (85 57 4% T 56 1 5 B A A PR L HE
WA RO 16 SCHIR o 8 51 Bl 152 R R 2 LA RR B
AFFEFRERIAITSE s X5 T 68 Y SCHR 1 — 25 ) 3242 3



H 8,5, RT-PCR SOREMIRAE survivin mRNA STBEBER I (B0 R8P0 489

DU o FLR 5 FLIEAF B O AR )5 28 LR X, 25
AN AT S 5 =E THe R PRI Bk
4G AR R E R AFEAL S b
T AR E 1 B 45 A8 b (M2 A P
B B IR AR 55
1.4 REIFH

PP B AR PE QUADAS ( quality assessment
of diagnostic accuracy studies) 2% H'* X} 94 A WF5% i
SHATMSE PO, A 3 BTE AR P, QUADAS Jit
I ERIL 14 K H, N (5 1.2 55) .
PR (553 ~7.10 ~ 1214 5%) it B (57 8.9.13
) =7 AN SCHRIZ S48 27 O AN
R HEAT PPN, I A A e far A0S e 7 A 1) B
1.5 ZitsHm

K X Mg R AT 5 5 43 HT (RevMan5. 0) , JH
P AN P PR SR, 24 P >0.05 H P <50% 4
NG R, SRR B (P <0.05 H I
=50% ) , 1 95 5 M S o R U, 4 PR W] RT-PCR
PRGN 7KV 2 57 45 DF 3R 368 1, W) 2% i A7 3 4 o
1. F Meta-Disc /4 ( Version 1.4 ) 224 SROC ffj
2, PS5 2 096 T SR R e v L B R
SRLE EIPERUSA L o

2 # X

2.1 XHKRERER

WA A SCHk 207 F, 5Bk 67 R E R SCHR T HE
B 114 555 Bl 26 DRIFSE ™ 22 416 4], H
Ha il 4L 1 428 i, X REZH 988 il (&l 1)
2.2 MANHRERIFE

T AR B SCHRE  26 RS 22 A
WFFEsk [ b L4 A ERTE ook 1 s ) R
e gt 4 AR SR E 8 RT-
PCR ( quantitative RT-PCR, QRT-PCR), 11 /4~ fiff
%[9,10,15,18,19,24—26,30,33,34] }Té JEH % iﬁ: RT-PCR ( nested
RT-PCR) , H:4x¥ h 358 RT-PCR(E 1) .
2.3 PAHREREEN

26 MITFERIFFE QUADAS i iy 8 45 H
BN 6 Ak BRI 222 Appgy ot
20T I RO IO 1 R 5 A 1 AR ik
R T Bk (H RT-PCR #4k#) 2 95 i
AR T B 5T X G2 0 A A b o FHEBR bR o, 4 AT
FELB ORI T R AR TS R R A A 521
ARG 1110 82 SR S B ST T
SrbRif (R BAG AT ) (OAG I 5 10 ApiFgg o202

AR PCR G191 5 B AT W 52 35 R TRER 10 34 1% Dt
SRR A £ 1 BT 1 (3R 2) o

PubMed: 36; Embase: 33; Cochrane library: 0;
SCI: 34; CJFD: 39; CSJD: 15; CBM: 14;
CMA digital periodicals: 23; Other searches: 13.

\4

Removed 67 repeated documents by Endnote software.

A 4

Obtained 140 literatures after removed repeated documents.

Read the titles and the abstracts, and excluded 105
studies which of them were reviews or have not
met the inclusion criteria.

A\ 4

A 4

Initial included 35 studies.

.| Three repeated documents were excluded, 6 studies
were unclear, which of them included 5 without the
full text and 1 not using definite gold standard.

A 4

26 studies met the inclusion criteria.

1 XHkiFiE R R

Figure 1 The flow chart of literature screen
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16.44);-LR .. 4 0.26 (95% CI.0.15 ~ 0.46);
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0.91~0.96); + LR, 2} 15.90 (95% CI.5.29 ~
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R1 NS 26 MERRNERSFHE
Table 1 The general characteristics of the 26 included studies
Reference Country Number of Gold standard Diagnosis method Blind TP FP FN TN
cases method

Kenney et al. 2007 America 118 Pathological examination — Quantitative RT-PCR ~ Unclear 19 7 5 87
Ziaee et al. 2006 Iran 38 Pathological examination — General RT-PCR Unclear 18 9 2 9

Moussa et al. 20061 Egypt 167 Pathological examination — General RT-PCR Unclear 79 4 5 79
Weikert et al. 2005’ Germany 68 Pathological examination — Quantitative RT-PCR  Unclear 24 0 11 33
Hou et al. 2006 China 70 Pathological examination — Quantitative RT-PCR  Unclear 40 4 0 26
Wang et al. 20041 China 66 Pathological examination  Nested RT-PCR Unclear 24 0 6 36
Pu et al. 2008 China 173 Pathological examination ~ General RT-PCR Yes 104 2 11 56
Jiang et al. 2006 China 85 Pathological examination — General RT-PCR Unclear 32 2 3 48
Wang et al. 2004®!  China 63 Pathological examination — General RT-PCR Unclear 38 0 2 23
Li et al. 2008 China 90 Pathological examination — General RT-PCR Unclear 47 6 13 24
Wang et al. 2007} China 110 Pathological examination — General RT-PCR Unclear 76 1 4 29
Yuan et al. 2006 China 83 Pathological examination  Nested RT-PCR Unclear 53 3 0 27
Zhang et al.2005*!  China 120 Pathological examination  Nested RT-PCR Unclear 59 3 11 47
Lu et al. 2007"" China 86 Pathological examination  Nested RT-PCR Unclear 54 1 2 29
Cao et al. 2004’ China 96 Pathological examination ~ Nested RT-PCR Unclear 51 1 5 39
Wang et al. 2006 China 64 Pathological examination — Nested RT-PCR Unclear 47 1 1 15
Pu et al. 2003’ China 51 Pathological examination — Nested RT-PCR Unclear 31 1 0 19
Wu et al. 2007 China 128 Pathological examination — General RT-PCR Unclear 51 1 17 59
Chen et al. 2006 China 48 Pathological examination ~ Nested RT-PCR Unclear 32 1 0 15
Lin et al. 2007/ China 78 Pathological examination — General RT-PCR Unclear 45 1 3 29
Huang et al. 2007 China 67 Pathological examination — General RT-PCR Unclear 41 0 8 18
Wang et al. 2005 China 52 Pathological examination = General RT-PCR Unclear 22 0 18 12
Xu et al. 20057 China 79 Pathological examination — Quantitative RT-PCR ~ Unclear 28 2 12 37
Wan et al. 2008 China 123 Pathological examination ~ Nested RT-PCR Unclear 60 4 12 47
Guo et al. 2006} China 111 Pathological examination — Nested RT-PCR Unclear 40 4 8 59
He et al. 2006 China 182 Pathological examination  Nested RT-PCR Unclear 141 0 11 30

TP, true positive; FP, false positive; FN, false negative; TN, true negative.
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Table 2 The quality evaluation of various studies included in the systematic review

Quadas item

Reference

1 2 3 4 5

7 8 9 10 11 12 13 14

Kenney et al.2007!"!  Yes Unclear Yes Yes Yes
Ziaee et al. 2006 No  Yes Yes Yes Yes

Moussa et al. 2006 No Unclear Yes Yes Unclear

Yes Yes Yes

Yes Yes Yes

Unclear Unclear Yes Yes Yes Yes

Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes

Unclear Unclear Yes Yes Yes Yes

Weikert et al. 200517 Yes Yes Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Hou et al. 2006 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Wang et al. 2004 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Pu et al. 2008 Yes No Yes Yes Yes Yes Yes Yes Unclear Yes Yes Yes Yes Yes
Jiang et al. 2006 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Wang et al. 2004 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Li et al. 2008 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Wang et al. 2007 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Yuan et al. 2006 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Zhang et al. 2005 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Lu et al. 2007 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Cao et al. 2004 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Wang et al. 2006 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Pu et al. 2003’ No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Wu et al. 2007 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Chen et al. 2006’ No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Lin et al. 2007 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Huang et al. 2007 No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
Wang et al. 2005 No  Unclear Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Xu et al. 20055 No No Yes Yes Unclear Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Wan et al. 2008 Yes Unclear Yes Yes Yes Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
Guo et al. 2006" No No Yes Yes Unclear Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes
He et al. 2006 No No Yes Yes Yes Yes Yes Yes Unclear Unclear Yes Yes Yes Yes
3 Wt # i AT DRI A A 1 35 55 0 B A Py 5
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Figure 2 The meta-analysis forest map of sensitivity of
urine-based survivin mRNA test using

RT-PCR for bladder cancer

3 RT-PCR AR MR P survivin mRNA 2§
BBt R R E Meta 5> HTER K E

Figure 3 The meta-analysis forest map of specificity of

urine-based survivin mRNA test using

RT-PCR for bladder cancer
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Figure 4 The SROC curve of urine-based survivin mRNA
test using RT-PCR for bladder cancer
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