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Abstract; [ Purpose ] To evaluate the diagnostic value of Ventana-THC for ALK+ non-small cell
lung cancer (NSCLC) by Meta-analysis. [Methods] All required English and Chinese litera-
tures in Pubmed, Embase, Cochrane Library,Chinese Biological Medical Literature Database,
China National Knowledge Infrastructure, Wanfang and VIP database were searched. Then fur-
ther screening based on the inclusion and exclusion criteria. Meta-analysis of diagnostic test
was applied to analyze the sensitivity and specificity of Ventana-IHC for the detection of
ALK+ NSCLC. [Results] Nine articles were included in the Meta-analysis,which included
2041 samples. The sensitivity, specificity , positive likelihood ratio(PLR), negative likelihood ra-
tio(NLR) and diagnostic odds ratio (DOR) of Ventana-IHC in the diagnosis of ALK+ NSCLC
were 0.94 (95%CI1.:0.90~0.97),1.00 (95%CI:0.99~1.00),75.99 (95%(CI1:42.91~134.56),0.10
(95% CI1:0.04 ~0.22),950.48 (95% C1:399.11 ~2263.54),respectively. The area under curve
(AUC) of summary receiver operating characteristic(SROC) was 0.9962(SEAUC 0.0041). The
Q* value was 0.9766(SEQ* 0.0149). [ Conclusion ] The specificity and sensitivity of Ventana-
IHC were relatively high. In a certain degree, Ventana-IHC could be substituted for FISH to
be used in the diagnosis of ALK+NSCLC with clinical practical value.

Key words : immunohistochemistry ; echinoderm microtubule associated protein-like 4-anaplas-
tic lymphoma kinase ;non-small cell lung cancer; Meta-analysis

AE/INH 9 (non-small cell lung cancer,NSCLC) () 5% 2l EA Rz Bl W O A S B L 4—[R) AR 1 Ak

983 4 (echinoderm microtubule associated protein-

WA B 2 :2016-02-15; 15 [ B 1 :2016-04-08 . . _ -
BIAEE 8, E-mail :hanshuhua0922@126.com like 4-anaplastic lymphoma kinase , EMI4-ALK) fli6

4’ ® ﬁ 2017 jf‘ g 26 )& % 1 # China Cancer,2017,Vol.26,No.1 % %




FED & BT 2007 4 H Soda AELNY, BAEH 2 54
RS 1 RS 57, B inv (2) (p21p23) , F3
EMIL4 (2p21) 5 ALK (2p23) fil & & B, M\ 1 i 16
ALK B 45 2236 A6, WO T W0 S W %, K
NSCLC 4 A iy JC PRl 4 58 , iX & ALK BH % (ALK+)
(1) 5 E T NSCLC i 7 5% 24 He i), 2 e
—SRARER W B AN WA FE SIS A Sy AR ) £
NSCLC &% 2% H# 5% & 4 Kl Z K (epider-
mal growth factor receptor, EGFR)fll KRAS % 275
Ei|

BEXE EMLA-ALK il 45 2 D8 5 1 /N 73 5 300 il
) v e JE AR 22 Tl PR AT 5T Hh ik S AT AL A Y
T CR o 1IN R AF 5% 7 (PROFILE 1001,
ClinicalTrials.gov,NCT00585195 ) 5t A& £ v e s Je
LU ) S GRAR  (57% , A 45 1 1) 52 22 2% i ) R0 G ik
A (progression free survival ,PFS,9.7months,
95%Cl1:7.7~12.8months) . Il 1l IR 58 ¢ (PRO-
FILE 1014 ClinicalTrials.gov,NCT01154140) ", —4&
T FR o3 B b v e SAL GEARIT AR L, R B
o e e B B WAL (PFS 10.9 vs. 7.0 months,
HR=0.45;95%C1.0.35~0.60; P<0.001) , %% [¥ 37 25
B EAE M 45 NSCLC Il R 52 e 45 w7/ rp WAl 435 1, %)
TURAE MR BEAT AE ALK 2 N il 45 72 5 1) NSCLC
# N PEAT ALK Rl RE PRSI 5 2R ALK+, 3697 1
e e S

H AT &F X5 ALK filt & 25 DA A I 7 ik 2R
FISH (fluorescent in situ hybridization , FISH) |, %t 2 41
AUk 27 (immunohistochemistry , THC ) Fl1 38 T R 4 il
B JZ i (polymerase chain reaction, PCR)3 Fh 777k , K
R4 vE M JE TR YT ALK+NSCLC 1 I PR 7 34 J2
T FISH WJi2 Wi, L, FISH 32 8 & ALK Rl
P 2 bR ik ™, THC F 2 AL % ML THC A1
Ventana-THC , % #8 THC PR Bt F BT 44 A6 Iy 26 A A
BEbRE b X A REAF AE AN [R] 45 21 22 S 80K, T Ven-
tana-THC 7 H AL AXAR FAg A, mI RS ) gt A2 AN 45
ARG UAFR HEAL  AH L T3 M THC S B AL 3,
7 PCR Al | wy J7 ¥ F % 4 4% qRT-PCR,
RACE-PCR Ik & I J7 F1 5| 4 4§ 52 1 19 RT-PCR Hk
I A (B PR S e B A SR A L BT Y
RNA K5 03 Bl A — 2 B Jag BRAPE DO Il R 52 v, 3
5 45 AR R, FHOR SR DR AT R

] 7

1 #ABERE

1.1 X#EEER

Ki % Pubmed .Embase .Cochrane Library /1 [# 4=
Wy 2 SCER B o RN ) B P A v SR
T 4 SCRCHE PR (4858000 P78 ), W 2007~2015
A6 A Z I A JF K& F % T FISH IHC #1/3% PCR
X ALK+NSCLC 2 Wi e i b 3 SCSciik . (1 946
R 1] £ #5§ non-small cell lung cancer (NSCLC) , can-
cer, tumor, anaplastic lymphoma kinase (ALK ) , fluores-
cent in situ hybridization (FISH) ,immunohistochem-
istry (IHC) , polymerase chain reaction (PCR) ; JE /) 4/
NN TR N I ) R DA S N LS
2 R A WEEE R
1.2 RN SHERR R A

My A7 DBFSE 2007~2015 4E 6 H 1], &%t
NSCLC ALK A8 ) ity iy s 1 w8 [l o5t v 3 3 ; OB 52
X NSCLC F-ARYVIBRARA &Pl iR 42 2RAT 04 /)N A 4
ZUbRAS B0 M 22 br AR (B W W 7K ) T . ALK 46
W @M T U SR SR TE 19 95% CT R BR
L 0.9, F IR AS 020 =35 10 (DWF 5T 45 Fh g
X RlG A R IE M THC (AL46 % AL THC F1 Ventana-
IHC) F1 45 i 3L T PCR 971y JE 4l B AYHOAR (f245 RT-
PCR .qRT-PCR Hl RACE-PCR % ) ] #% 4 51 ¥ Ay
THC ZH#1 PCR HAA ; OBF5EH 2= /4 FISH IHC
g PCR R PO, HEJE 3 ix) [F]— NSCLC
ALK (30 5 @ LA FISH 45 5 Sy 4 b o ; @ 3C ik B2 it
JE I S | T 4 BT 4 B O A R A4 P
L (ture positive, TP)  fi& FH P4 %4 (false positive,FP) |
BB 2L (false negative , FN) 1 E B PE 4L (ture nega-
tive, TN )% .

Hete#7 o . OBFFEF R NSCLC ALK Al i1 23
W E AR HGE LR A0 s SR oE ;@
AR5 B X HL Al i3 J2 B ALK RG ; OAFF 52 1 % H
b b A< (ARG 2 o g6 40 L 55 ) JE TR 1) ALK A6 5 (DA
¢ HA FISH IHC 5 PCR #i— X NSCLC ALK f#
R W 7% 3 T H A JF IR B9 8 ik 5 FISH
THC 8¢ PCR "L R AL — 3% NSCLC ALK #Y A6 Il Xof
L s ©SCHR AT B2 MR A 15 AN 4 28Tk R AR AL B
TIPS TR AR 0 5 DIR] — A7 7 0 % 26 1) 3 42 Sk

% @R 2017 %% 26 A% 1 8 China Cancer,2017,Vol.26,No.1



1.3 R0 % A0 3T BHR B

Hi 2 44 PP G N7 4 BR 5G9 98 A FHEBR
PRUEZEAT SCHR O 1 , $2 3R M5 RO 2E47 52 XA, 78 I
AN — Ol IR e, BRI B 45 SO A Ak
A5 B TP FP FN 1 TN %
14 WANXHEBREFTMN

2 B2 Wt 9T 09 BT 12 1PAE Quality Assessment
of Diagnostic Accuracy Studies-2(QUADAS-2)PF- /1 #5
AT SCHR BRI B0 D fay XU A PR
PEPIAS T3 T VA, i 130 XURS: 1Aty A 2 b oo ) i
CE S L N ol T 1RV T 1 B TR B
PRI 2N, i PRI DAL A 2 00 Hy L B 4513t
PRI HAl 3 A B3 2H A, AR A A8 70 A A AH S
B R P TR ] 25 2 R R TR T i
FRE AR, A5 R AN R BRI N A
PASCHR H T 245 B 2 6% B PEAN AR S o X hi XU 45 2
FRE J AR BN E
1.5 SGitFabE
151 F ot

R T4 U BERE, ] Meta-Dise 1.4 F1S3E
F15307 o R T Q a3 43 BT 9 AW I8 2Z ] J2: 5 4716 5+
JrE, LA PASTE A S B R RV, n P>0.05,
P<509%M Tt 5 B P | SR H I8 o ROW A | e Z A7 7E
S, TSR FH BEATL AN A B X B P 4 AR 2R AT I
SR
1.5.2 Meta 5 #7

Xt TP FP TN H1 FN gE 4788 &, AR A D A A
(2L ) 1155 Ventana-THC 1 PCR {1y

X ALK+ NSCLC 2 Wi s % . 1155 TP Fil FP 11
Spearman HRRE, A2 S AATE AR . DA
Meta [l 5 (REML 7% ) 73+ B Ventana-THC 5% it 14 1 7]
RERUE . LU A rb S 5 S5 o A0 A 2 1Y) SC iR
J& EH AT Meta 5381, HCECHT I A I 800 814 TG
2R 25 AT USE AT, PR AR AT AR e
PEM) iz ] Stata 14 84, L DOR By X144 (InDOR)
55 ROREAS B 1 T 5 BB (1/ESS1/2) 47 4
[\, 224 Deeek U 3} FIPEM 90 A B BF T 2 15 A7 AF
KM, P<0.05 WESFSIHE X,

2 & R

21 KWERLERRMHNIEHERFEMRETMN
I BOE MR R A TR b R R SRR F 282
SCHR ., RAnE S SCHR 73 R, D SCBURMR ZEHERR 125
Tt WA A TR 84 F o 1E— 2D 1132 42 3, HERR 2107
B E B LRI A 29 G AR IR BN AFRAE R SCRR
6 5, AFEIERE X I Ventana-THC 19 3CHR 40 7 , 5%
LAY 9 THHFST  SCRRAN AT FRTE ULIE 1 (Figure 1),
AN 9 WY, SRR A 2041 B,
FWETE B FE AR AE 3 W3 1 (Table 1), Kl 2(Figure
2) RGN SCHR B 5 PEAG S50 1 A RURS: DA 95
191 1 #5870 < I " BIAF A RN 55.56% ,3 TR TE 2
HB A B RE S 910 RRBIEFE BT, I AR 1) e 2 B
B ALK 55 50 0% B8 8 21, 1 0 A0F 5% 10K RE skt f AN 1
MEHERR, Frai ARGt EGFR F1 KRAS #F1E

I URE | RS Y
B3 4 8L 48 EE (postive/nega-

’ 282 articles identified in the search ‘

tive lik elihood ration,PLR/
NLR) ., & Wi tbAH tb (diag-

73 articles by the same authors and institutions

nositic odd ratio, DOR) M

125 articles excluded on the title and abstracts

95%Cl, * H Mose’s con-

‘ 84 articles selected for detailed full-text review ‘

stant L PRI & 22 1
T AE F# 1E M 48 (summary

29 articles were meeting abstracts, case reports or reviews

6 articles not meet the inclusion criteria

receiver operating charac-

teristic, SROC), Ll DOR,

40 articles not Ventana-IHC

#h 28 F 1H B (aera under

9 articles included

curve , AUC) il Q* &t it &
PEHY Ventana-IHC 1 PCR

Figure 1 Study identification,inclusion and exclusion for Meta-analysis
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Table 1 General characteristics of included studies

Consecutive or Ventana-IHC

First author Count Study type Blinded design Cases
Y v P B random TP FP FN TN
Guo?” China Retrospective Yes Random 404 29 0 0 375
Hutarew®! Austria Retrospective Yes Random 303 14 0 0 289
Tliel! France Prospective Yes Consecutive 176 21 2 5 148
Liang®! China Retrospective Yes Random 65 3 0 2 60
Wang?! China Retrospective No Random 58 6 0 0 52
Ying™! China Retrospective Yes Consecutive 196 63 2 0 131
Al Ttaly Retrospective Yes Random 523 18 0 2 503
Gruber™ Germany Retrospective Yes Consecutive 218 19 0 1 198
Wynes?! America Retrospective Yes Consecutive 98 39 2 4 53
Flow and timing OLow OHighO Unclear

£
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<

N

Z

a Index test |

=
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Patient selection
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Proportion of studies with low,high or unclear Proportion of studies with low,high or unclear
risk of bias concerns regarding applicability
Figure 2 Risk assessment of included studies
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Figure 3 Forest plots of sensitivity and specificity of Ventana-IHC
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Table 2 Possible sources of heterogeneity of Meta-analysis

Ventana-IHC

ltem

Coefficient P RDOR 95%CI
Country 0.424 0.8023 1.53 0.00~913.90
Study type -0.292 0.8655 0.75 0.00~116.13
Blinded design 1.236 0.6074 3.44 0.01~1637.61
Consecutive or random -1.072 0.4534 0.34 0.01~10.17
Cases 3.487 0.0108 32.68 3.15~339.28

Table 3 The influence of the Liang’s trial for the outcome of the Meta-analysis
Ttem Pooled sensitivity Pooled specificity Pooled PLR Pooled NLR Pooled DOR
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI)

Before 0.94(0.90~0.97) 1.00(0.99~1.00)  75.99(42.91~134.56)  0.10(0.04~0.22)  950.48(399.11~2263.54)
After 0.94(0.90~0.97) 1.00(0.99~1.00)  76.09(42.60~135.91)  0.08(0.04~0.17) 1043.8(417.45~2609.90)
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Figure 5 Deek’s funnel graph for Ventana-IHC
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