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[ Abstract ] Background and objective It has been proven that epidermal growth factor receptor (EGFR) mutation
is the most important predictive factor for determining the effect of EGFR tyrosine kinase inhibitors (TKIs) applied to non-
small cell lung cancer (NSCLC) patients. The patients with EGFR mutations response better to TKIs. To detect EGFR muta-
tion has been particularly essential to select first-line treatment for lung cancer patients. To research and analyze the sensitivity
and specificity of immunohistochemistry (IHC) using mutation specific antibodies in detecting EGFR mutations compared
with DNA sequencing, and further evaluate the accuracy and clinical application value of IHC. Methods All required articles
in Pubmed database were searched. The deadline of retrieval was March 26, 2013. Then further screening the articles based
on the inclusion and exclusion criteria. Meta analysis of diagnostic test was applied to analyze the sensitivity and specificity of
THC compared with DNA sequencing for the detection of EGFR mutations. Results Ten articles were included in the meta
analysis, there were 1,679 samples in L858R group and 1,041 samples in E746-A750del group. The DOR were 225.17 (95%CI:
55.67-910.69) and 267.16 (95%CI: 132.45-538.88) respectively; the AUC of SROC were 0.948,4 (SEAUC=0.014,4) and
0.981,3 (SEAUC=0.009,9) respectively; the Q values were 0.888,3 (SEQ*=0.019,2) and 0.939,7 (SEQ*=0.019,1) respectively.
Conclusion The specificity and sensitivity of IHC method using these two mutation-specific antibodies were relatively high.

As a screening method for EGFR mutations, the IHC with mutation specific antibodies is of clinical value.
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PR A KT 324K (epidermal growth factor receptor,
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( non-small cell lung cancer, NSCLC ) fEHEE£KL, S
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B, EGFRILIA AR IE PR E EGFR 2 R I i 51

( tyrosine kinase inhibitor, TKI ) 7 %4 5 55 2 {8 50 Rl
HHT, O Z4RH Y EGFRIEH 2 A8 KRR 44 6050, 1
TEOMNE T 19MIBRG  HME T 18 FN21 A BAZ IR ) 5 4 %
AR Je 208N T ISR AE , Heh Sh 21 L8SSRAI S i
F oM 58 5 SR 2 K2 KL, TIIA89%LA .

5 [H [FE 7 25 B E M 4% ( National Comprehensive
Cancer Network, NCCN ) NSCLCH5Fg P EH#fIE H, XTIV
WAEBENSCLCE T, NS TEGFRELAI G AZ KGN, An kAT
TEEGFREENGAZ , 16T FARJEHEAFEGFR-TKI,

H BTEGFRIZSBSHG I 5 A% . A I PRI T 5 v
o, BRI FIARMSTE I FH#L . DNAFH:Pk,
YE A EGFRISSR M (G, P LA BT 1 98 28 3 #r
X, R BUERAR, FAZORE, HEE & kT
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L T AR K B AR G | A I A 3 2H 2Rt i 2 2 AL

( immunohistochemistry, THC ) #:il . THCAE Jy & B HE
Kty T-Be, HARAIR I g P, Mk (e,
AT ATE NG SRR AT o JAF SR 2 T R ik S A 5 e )
o FHAE MDA MINS CLC £ % EGFRZSAS A6 N 5 B #2200
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1 MRS TE
L1 KRN LK RPubmed | shRBE A GRS

LA SO EE (CNKL) | e AR 4 B 2 Scmk g g
( CBM disc ) T H 46, K amta]. 200941 -2013
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A AT EGFRIS BB 1Y SCEE o Hh SO i) Ry 46 1
AR 2R | L8S8REZRAE . Hiifk. E746-A750
BRI AU R AR o B SCRG
il epidermal growth factor receptor, EGFR, non-small
cell lung cancer, NSCLC, E746-A750 deletion mutantion
immunohistochemical method, L858R point mutation,,
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PUALSSSR S E746-750del Kl S i 721 e Sh I F- 195 4%
T OL [ 7 FH A 00 46 B JE DNA B 3 00 o 12 L 45 HL A
SRR S B R SRR ABRUE . DBIFFE AL N % A EGFR
RAFNE TP BT IR LS S8R K E746-A750del Kl % NSCLC
& EGFRISAL A M AN A 1 17 P s I BRI 9% s QRS
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AT, O SCE AR T AR T A S i 2H A T
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55 @R BIEIY>205 ©3CHR T EGFRIEAZ KR H
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HEBR v : OTHC S HABAG N Jr ik (AARMSE )
P, T T I P 0 BRSOk, R D ARMS 2
R PG RAS AR 7 vk, USRS B R B RE A 2
TNZRAR , X FTHCE: B TIMIE ( positive predictive value,
PPV ) FIBAPETIME ( negative predictive value, NPV ) 41t
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characteristic curve, ROC ) HH £~ -1 T T b ) % J2: 75 5
T R AR A3 A HEA T8 AR5 ] FR (00 5 | AR 1 S o
5347 Fﬁq%jgﬁ (inverse variance chi-squared test ) #JF{7
SERUTERS S, WERFE TSR (P20.08, <25% ) , SR
W] 7 30 AR R A 5 R 5 0 s A AR BLPE (P<0.0S,
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PEHRZOT R . XIS B JsUR BE ( TTRRE
R . BBV S B BAPER %50 ) B8 E, rnilitE
L8S8RJZE746-A750delk 57 1 47T 1A fo 2 41 1) - 147 A
FE L FESREE L OB L & A A995% T 5 X [H] ( confidence
interval, CI ) . %JfIMose’s constantZk {445 B4 SROCHH
28, LIiZWrtbfE kb ( diagnositic odds ratio, DOR) | HH4E
FTE A (aera under curve, AUC ) QG iF fsE 4k
XINSCLCHE # EGFREBIZWT I ERIE . LAGN Ameta’y
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Bl g Scik2gs , A ASCERIE105S , R TR,
H2 R LS I L8SSRYLIA, A K E746-A750delHL{A 1 %
REAAL
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a9 1,04141, 5T e AL . BB SRR
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2.3 PAWFFE e B v, SR ILE2,
2.4 Meta/} e
2.4.1 SRS IDORVE AR &, 435173 HrL8S8R |
E746-A750del Sz 4l Ak 5 B 3 1 S o, QR R
Cochran-Q43 %] 2520.31F15.64, P<0.05, P>0.05, 433K
65.5%7F10%, L8SSRILIA AL L AL Al A7 7E S0, ik
DU 43 b FREH LA AR . E746-A750del G 24H AL R
[P 7 AR AR
2.4.2 Meta/pHr BEMLAN BB meta s A 45 5 B . N H
RS PR A 7 A R U L RS B
HAISR EL ( positive likelihood ratio, PLR ) | FAM:ALISK E
( negative likelihood ratio, NLR ) FIDORFEL 4351 anf&l2- %6
Fl7R o

K20 78 NE746-A750del FIL8 S8R XFNSCLC2 Wi i Jak
BERI R E . E746-A750del % HIINSCLC 2 % EGFRZE AR 1)
SRR 2/0.90 (95%Cl: 0.84-0.94, P=0.656,5 ) , L8S8R
M-8 240.65 (95%CT: 0.59-0.70, P<0.001 )

&3t 71} E746-A750del FIIL8S8R ¥ EGFRZE AF 14 Wi s
S ARARIE . E746-A750del % 5| EGFRFE L (Y F- 144 57
Ji5410.95 (95%Cl: 0.93-0.97, P<0.001 ) , L858R[#¥ P-4k F
JE 470.99 ( 95%CI: 0.98-0.99, P=0.001,6 ) .,

&l 4fif 75 WE746-A750del FIL8 S8RIZ W EGFRZE 7AE 1)
PLRZ}1425.23 (95%Cl: 6.74-94.44, P<0.001 ) F144.69
(95%CI: 19.57-102.06, P=0.011,2 )

&5 Ir 7 HE746-A750del F1L858RiZ W EGFRSE 48

breelavant {ir=dd)
» -Riview papers (i=17)
L aaeE n;-pﬁl‘l 1r.l-1}

;.

2 records eoclided b Hithe and abstract lovel
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i =24
[F 1= hemed b Jem i D
(=T}
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Fig 1 Flow chart for study selection
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BYNLR4>51°470.13 (95%CI: 0.09-0.20, P=0.770,5 ) £10.21

(95%CI: 0.12-0.39, P<0.001 ) .

K6 7% H E746-A750del FIL8S8RIZ W EGFRZE A5 1y
DOR%M28225.17 (95%CI: 55.67-910.69, P=0.004,9 ) Fl
267.16 (95%CI: 132.45-538.88, P=0.775,6 ) -

2.4.3 SROCHIZk Hi1E746-A750delf1L8S8RXISROCHH 4L,

A REEXNEE (1R ) XU Spearmantf] e 2%

p, E746-A750delFIL8SSRIHP{H 437! A-0.500710.382, P
>0.0S, FERANFAAEBERLN . SROC AUCH FES 35 5 1%
Ir51oh94.84%41198.13%, QfE40.888,3. 0.939,7 ([K7) .
PRI Z —HEBR R A TR 23 A, S5 R sl B R
RS VR S ] s, AR R meta 4y BT 25 R RS E 1
Bt

25 FRrR, E746-A750del FIL8SS RS SEMEH (A o yie 2H

Sensltivity (35% CI}

—i— | Bravat 0Td  (0.55-0088)

— & Hatman 030 (058. 0000
— | Kats 0AZ (0,48 -0.987
. Kitamura G70: (045 - 085
L i 088 (070- 098!
& | W S (0TS - 00
i | Auule CEY (DB~ 1.00]
-8 Koy Q4 (035055
o ] Q6E (049 - 085
] : & Makanra VDD i029- 1000
+ Fobled Seritrity = 0,65 (08540 0. 70)

I'Iu-:}qluull = 5000 df = A (p =0 000G

0z oA 0B o8

inconsintency (Lspuare) = 850 %

Sensitlviy

[ 2 E746-A750del (A) 7AL858R (B) IRk E xR E

Fig 2 The forest plots of E746-A750del (A) and L858R (B) sensitivity

R 2 WAMRNFAEZREITEN

Tab 2 Methodological quality assessment of included studies
Included studies 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Brevet 20101 Unclear Yes Yes Yes Yes No Yes Yes Yes Yes Yes Unclear No No
Kato 2010 Yes Yes  Yes Yes No Yes Yes Yes Yes Yes Yes Yes No Yes
Kitamura 2010%® Yes Yes  Yes No Yes Yes Yes Yes Yes Yes Yes Unclear No Yes
Yu 200951 Yes Yes  Yes Yes No No Yes Yes Yes Yes Yes Yes No No
Wu 2011%1 Yes Yes  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
Angulo 201209 Yes Yes  Yes Yes No Yes Yes Yes No Yes Yes Unclear No No
Simonetti 20101 Yes Yes  Yes Yes Yes Yes Yes Yes Yes Yes Yes Unclear No No
Nakamura 201012 Yes Yes  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
Hofman 2012031 Unclear Yes Yes Yes No Yes Yes Yes Yes Yes Yes Unclear No No
Kozu 201104 Unclear Yes  Yes Yes No Yes Yes Yes Yes Yes Yes Unclear No No

1: Was the spectrum of patients representative of the patients who will receive the test in practice? 2: Were objectives pre-specified?

3:Is the reference standard likely to correctly classify the target condition? 4: Is the time period between reference standard and index

test short enough to be reasonably sure that the target condition did not change between the two tests? 5: Did the whole sample or a

random selection of the sample receive verification using a reference standard of diagnosis? 6: Did patients receive the same reference

standard regardless of the index test result? 7: Was the reference standard independent of the index test (i.e. the index test did not

form part of the reference standard)? 8: Was the experiment of index test clearly described and repeatable? 9: Was the experiment of

reference standard clearly described and repeatable? 10: Were the index test results interpreted without knowledge of the results of

the reference standard? 11: Were the reference standard results interpreted without knowledge of the results of the index test? 12: Were

the same clinical data available when test results were interpreted as would be available when the test is used in practice? 13: Were

uninterpretable/ intermediate test results reported? 14: Were withdrawals from the study explained?
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Fig 5 The forest plot of E746-A750del
(A) and L858R (B) NLP. NLR: negative
likelihood ratio.
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Fig 6 The forest plot of E746-
A750del (A) and L858R (B) DOR. DOR:
diagnostic odds ratio.
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Fig 7 The SROC curve of E746-A750del (A) and L858R (B)
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