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Comparison of epidermal growth factor receptor genetic mutation in primary tumor and metastatic
lymph nodes acquired by endobronchial ultrasound-guided transbronchial needle aspiration of non-
small cell lung cancer

LI Xiao,MA Li-jun,ZHANG Xiao-ju,MA Yun,ZHANG Qian-gian,PAN Jin-bing

( Department of Respiratory and Critical Care Medicine, the People's Hospital of Zhengzhou University , Zhengzhou 450003,
Henan Province ,China)

Abstract: Objective To compare epidermal growth factor receptor genetic mutation in primary tumor and metastatic
lymph nodes acquired via endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) in non-squamous,
non-small cell lung cancer (NSCLC) ,in order to evaluated the efficacy of using EBUS-TBNA to obtain the samples in detec-
ting epidermal growth factor receptor( EGFR) genetic mutation. Methods Seventy-two treatment-naive, advanced , non-squa-
mous NSCLC patients (stage Il and IV) with matched lymph node (LN) specimens obtained by EBUS-TBNA and primary
tumor( PT) specimens from January 2014 to January 2016 in the People’s Hospital of Zhengzhou University were selected.
EGFR genetic mutations were detected in patients with paired specimens through amplification refractory mutation system
(ARMS) . The concordance rate of EGFR genetic mutations between LN and PT specimens were compared, and the disease
control rate between patients with different EGFR genetic mutations was evaluated. Results ~ Of the 72 patients, at least one
EGFR mutation was detected in 34 cases (47.2% ) ,which included PT(n =33) and LN (n =30) specimens. Major mutations
included exon 19 deletion and exon 21 L858 R mutation. The concordance rate of EGFR mutations between matched PT and LN
specimens was 88.9% (64/72). T790M was detected in LN specimen only in one case with L858R in LN and PT. Moreover,
28 patients with any mutation were treated with EGFR TKI. The disease control rate was 71.4% (20/28,16 patients with par-
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tial response and 4 patients with stable disease). There was no significant difference in the disease control rate between the

concordant mutation patients and the discordant mutation patients (y* =0.07,P >0.05). Conclusion A high concordance
rate of EGFR mutations of PT and matched LN specimens offered by EBUS-TBNA is observed, it demonstrates that LN samples
obtained by EBUS-TBNA from advanced non-squamous NSCLC patients can be effectively used for EGFR mutation testing.
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Fe A K 1 324K (epidermal growth factor re-
ceptor , EGFR) Ji& 2 i 1 e 1171 1) 77 ( tyrosine kinase in-
hibitor , TKT) Sk 5 722 1) 6 I 7 15 191 3 /) 240 i )il 6
(non-small cell lung cancer, NSCLC) B8 )7 A H
B AE TER] . KA FEIED] , EGFR-TKI Xf EGFR
FEIH 2875 B FB B IR T A AR A O 75% o il
F2 I S EGFR K& P 58 48 K6r Il 1) T B34 15 & AR 2
gt () 4 21, 7E il g 8, 5Lk kb ( primary
tumor , PT) B BWRAA 22 5 445 , i Fh e 01 2k 25
ARBL2s B il 96 8, it S XE LA AR AS PT i Jiv g 2H 21
FHARA AN, B SR R A B A E ELIR IR
FAPRA o R T ISR, SNBSS 45
S %1 28 ) ( endobronchial ultrasound-guided trans-
bronchial needle aspiration, EBUS-TBNA ) 3% B 2H 21
AT Ny EGFR KL PRAG ) 1) 0 9K e #55. NAVANI
S GE T Y il EBUS-TBNA 3K R A i
EGFR JEH AL 704, K BUH 24 90% 1) /B3 A7
TERAE o SR, 1T USSR TN M 73 IR S i 22
5, MR PT 556 RE I EL 45 (lymph node, LN) Z [ 4
BER RS RAFAE 22 5 o Meta 347 278, NSCLC J5
KR B AL EGFR JE P A — $0R ik 84% 1, H
i, REBOTFEE T ARDIERAY PT IS LN frA
KA EGFR JEPR SRR o Xt T HaIbI A fE
FARK il 8 2 75 REV ] EBUS-TBNA £ AR X e
% LN gE474 80 EGFR 3[R 2825 46 18 AS B 60,
— U IMEADESE HAL T 42 EBUS-TBNA RIS 5% %
LN AP ARIERAY PT 541 EGFR & [A AR
&, R PT FIEE R LN ARAf) EGFR 72 35351
28.6% F121.4% , F% EGFR 3R RAF A —F R
Jo 719 5o P, AR BT HL BT e 0 R
NSCLC 3 EBUS-TBNA RELHI4EFS LN fr4s 5 PT
FrAs EGFR 4k 5 5 48 R 2%, ¥4k i EBUS-TBNA
R RS LN ARAKE I EGFR JE R 2848 (A {H
1 #REHE
1.1 —f&aER ®E 2014 4E1 HE 2016 41 A
MO 2 A B B G G 72 690 3 A B
NSCLC £ (M AV ) i PT ¥4~ 5 EBUS-TB-

NA RN LN fRAR 247 EGFR 2 P AR KGN
Forp 5 41 ], e 31 4915 A W s 30 i) ZH A2k
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B i 70 ), R A B iR 2 49105 g o 4 LA 49
17 i), B ] 15 5], IV 3] 40 fil; ££ PT A i 1t
SCOUE N CRE B A LR AR A 24 B
(33.3%) , 28 i I 25 R 35 20 2K & 4R 1% 15 4
(20. 1% ) , il FARFKAT 33 4] (45.8% ) o PT HRA
FHeRZ LN ARAA T EGFR e PRSI (14 18] B sf 18] /)
24 Ho FrA B3 12 W 2 ULTE 4 U0 BEAG A

S
1.2 Fix
1.2.1 % EBUS-TBNA 3 EX#RZ  {di Ji| BF-

UC260FOL8 #7557 < % 4% . EU-C2000 #8745 kb 2 28
F21G BT ( HASBEARE 22 7)) 17 EBUS-TBNA %
JITAT SR it TR0 % 10% I T Y v 1 7
EL g anLi

1.2.2 EGFR ERERETWEM R Y1 FHH 548
Z 45 (amplification refractory mutation system, ARMS)
PRI EGFR J PR 9 281 L, 4491 2H 23 A Wt f R AR
A P R EC DNA, —20 COKARIRAFE A . e
EGFR K A 5 A2 46 I 120 & 5 B 6 (S 1] SEA8 AR )
BE B FRA R #7484, 15) 15 L £330 DNA |
FRAPE s it ALK R 20 A 1.5 pl Tq i, 7275
JiEas IR ATES L RHIR AT DNA | FHM: 4 it R 4l
IKURIBCS WL A SR B BE S L 8 IR SOl
B R A S 5O e e R il S iy A (7 ]
Stratagene 23 7] ) #EA 79714 K DNA SEAEAG I .
1.2.3 EGFR-TKI i&fF #:% EGFR-TKI 157 1Y)
BE A MRS AREJE 250 mg BJE K2 150 mg,
VAL TRKIIRYT 3 DA G BRI 3

1.2.4  WaARFTROTM RIS SR B0 RO M be
UEMEATPEAS , 58 2 2% f#% ( complete remission, CR) ; fiIf
AR, TR AL B, H CEA (CA125 2§ i
AR EYIKE B, B0k 4 J ;55 22 (par-
tial remission, PR) : ¥ kb B KA 2 Rl =30%
Z/04iHr 4 [ %A 5E (stable disease, SD) : #lj5
K HARZ 46/ <30% , 83 KRk <20% ;9%
Jp5 13k Ji& ( progressive disease ,PD) HUjgklIix K HAZZ
FEE N = 20% , B8 3w kho B e A il R =
(CR +PR +SD)/ 2% x100% .

1.3 ZEit#4b38 W SPSS 16. 0 i k47 8
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sy, THECPORER T X KSR Fisher K RZ SR, P <
0.05 225 Giit=A 1 o

2 #R

2.1 EGFR EERERFR 72 HilbpA 34 i
(47.2% ) Bn /0 1 /> EGFR BEH 542, (04 33 14
PT A1 30 Bl LN drAs . Hoh E2URANE 1 19 it
RASNE T 21 L8S8R AT, A LN hpA A7 1
19-DEL 2 7¢ 14 ], L858R % 7% 11 4], 19-DEL,
L858R [l I} 5 42 3 {3, B H: 7Y 18 f4i], L8S8R & Jf:
T790M 275 1 5], K714N 275 1 {4,
2.2 PT 5%7% LN #5Ad EGFR EFRLER
8 i PT ARA S ICECHIFE RS LN drAs g EG-
FR ZEHRAEA—E, WAk 1o Horp, 4 Bl PT Fr
A KB EGFR 2848, 56 7% LN R B AR5 1 (5 s
Fets LN dpA i Bl EGFR %48, PT ARAS i /s B
B P8 PT FIAERS LN AR i EGFR A2 2
RO T 19 B, [A) IR PT AR A o A 0 5
G719S 7% 1 il 3% PT MR LN b A v 2447
L858R AL, MALAERE # LN HRA Azl 21 T790M
KA, PT MG H LN ARA EGFR JE R R AR 1) — 2R
h 88.9% (64/72) ., FH4b,29 5] PT %438 LN 4«
FAAE—FiAHTR] EGFR &[N A4S ) 5,2 9] PT o
TeAr Hofth EGFR £ K 28 4% (19-DEL % 7%, G719S %%
AZ) MRS LN bR A7 AE 5 1 Bl LN drfs e
KBAFAE TSN EGFR FE 272 (T790M) , PT Hr )
KK
#&1 JE8K NSCLC £#& EBUS-TBNA FREVEIH LN 4R
&5 PT #x4+ EGFR EFERTER
Tab.1 Distinction of EGFR genetic mutation between PT
samples and LN samples obtained by EBUS-TBNA in non-
squamous NSCLC patients

B EGFR J&:[H 248

¥ PT A % LN fpAg

1 19-DEL %75 LiSgactis

2 L858R 275 B T

3 Ligacplt 19-DEL 5875

4 19-DEL %875 ; L858R 2875 L858R Z875

5 1.858R 2245 1.858R 545 ; T790M
6 19-DEL %845 ; G719S 23745 19-DEL 2&75

7 19-DEL %75 LiSgactis

8 L858R Ze75 [i5gapit]

2.3 PT f1%# LN fi A A [E EGFR EFE R
# TKI T RmiE sl R LB 72 il &, 34 4
FE7E EGFR %872 28 fil#%:52 EGFR-TKI J& 47 , i 15
%k 71.4% (20728 ,PR 16 4 ,SD4 i) . PT Fni%
% LN trArf EGFR BE R 2848 — 808 A — B 5
e 51 70. 0% (1420, PR 12 4], SD 2 f4i])

F175.0% (6/8,PR 4 f],SD 2 fi]) , PT 5%:% LN
FrA EGFR 58 48 AN 58 4 — B34 529 5 1 B Ry
66.7% (2/3,PR 1 fi,SD 1 fi]) , PT #57<rh EGFR
FER AR A6 H% LN B by B A 1 1) 28 25 5 i 44
R T5.0% (3/4,PR 2 45],SD 1 i) . 35k, F 8 f
PT 5685 LN B2 B A= BB EH AR 48 TR AbiR97
#5F EGFR-TKI J& 77, B #5 h8 h 12. 5% (1/8,
PR 1 f4i]) . PT FI%Hs LN #rA<H EGFR &P 5848 —
HE TR P R 5 R AR — 808 i 2 5
TG FE X ( =0.07,P>0.05) ,

16 PT M55 H LN R4 EGFR B K 2818 R 58 4
— 3 3 I, PT R4 19-DEL 28745 [ 1858R %8
ARTEE % LN brAs L858R 2 A8 1 F 34 X TKI 1) S5 i
k1 PR;PT 454 19-DEL 2848  G719S 2848 i #4#% LN
FrA% 19-DEL 58745 ) /i %F TKI # 5 A PR PT #
A 1858R 2248 T %% LN FrA< L858R 2748 ' T790M
S8 1) fB 6 TKIT [ [ PD

3 iFig

AWFFEIE T EBUS-TNBA $7 A 35 i 1A R gtk
NSCLC 35 M % % LN br A, &k 30 0 B9 JE % IR
NSCLC i #i# 1 EBUS-TBNA FEEUA#EF LN FRA
1 PT F5AC EGFR 3L H 5748 1y — 5 2%y 88. 9% (64/
72) o P EGFR PR 28748 1 /5 — SR R WIS T
B AE®RIR NSCLC £ 35 i+ EBUS-TBNA 3R ) %
% LN fAa] DU F A EGFR J& K 58 4% , M
—EPRRIT TR

i3 EBUS-TBNA #5753 (%65 LN $7A7E EGFR
S H g O B R 28R AR IUAR A AR B, AR 984T
EBUS-TBNA BJ i () 21G %F, 1fii 21G % 2 9 3iE 52
AR AR 46 . A58 /R , EBUS-TBNA
PASHIFRAIE H T EGFR LD 52846007, [
B, EBUS-TBNA 28 il Yk H5th 25 52 i g AR FH, 1
HR A8 SCHR [ 8 1 /77 24t ] EBUS-TBNA Xf &4~ 5%
LN #1773 W], 45 R Bon, PT FfE R LN frA
EGFR J& R 284847 18 7 — B0% , 2 WA (i /1 EBUS-TB-
NA BEAERIUL % LN F 44T EGFR JE P 58 A8 £
A B0 o

EGFR B [H A8 ) 22 5 vl g 5 EGFR £  J7 %
HHo ARMS L H AR &R, OB EMR
B R H S, %07 B AE T4l EBUS-TBNA
RIS ATE EGFR 2848 A5 I i () A 85 HEATy s 5
AASIN 7 V5 A 7% EUAIFS o

PT Fl6H5 LN frAc EGFR 3 [ 5 A8 K A7 7F 2
S0 g — VA i DR e S B e, B e A g 2
JREFAEAE T 2 AN B AL 2 g WAL s 710
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—BBTIFSE L ZRAF B, 1 ] — iR A [ 38 32 ) EGFR
S RASRASAEAE . BALZEY 2347 T 79 4
NSCLC ##% F A M A R #0719 EGFR 3 4 %738
KIN 38% ) B FHAE EGFR JE R 5848 hAF 7 S o e o
WEL 2V BF 5 % B, 76 PT A S [a) 3 430 4 00 3 1
EGFR JE[H %48 w5 i — 3%, M4 # LN o EGFR %4
RAFRALT PT, X R RIALA —EfF1ES PT
FFRIY EGFR 2 %875, 5 PARK 2™ pyfF 5% 4%
SAARL, AW 45 R R TE PT bR AR il g &
KM L2 RAs, FET, WA UFR 2R PT fi
% LN fpA Z 8] EGFR &R A A —3 A 2 K
T E 15 PR P S5 MR R S P S R O B R A 6, 5
T — B BIBFST

SHIMIZU %' J& T 70 4538 % FARbRA ) PT
FI#:# LN i EGFR JEH 50 R 2, B 11 f9i 48
# PT MRS LN FRA P 2038 — 5%, 10 il s 1A
PT AR AAFAEGEAS 1 H 5848 — SO 1y i 725 i 22 L
U PT GAR 5 (P =0.06) . Uil PT f%EF% LN
f¥) EGFR JE R 28 48 4R 45 19 — 41 5 48 % % EGFR-
TKI SR AH 5 . ABFFE & B, EGFR S8 5e 7 i 3%
KA EGFR-TKI & 7 19 %505 15 i 2% (71. 4% ) , H.
EGFR 2K %74 — 5 % 5 AR —5 % %I EGFR-TKI 4
I7 B R R L 24 B RS 3 . AP
WLEEE] PD JIRY | E 17AE TT90M 2875 X il fig 5
EGFR-TKI i 2540 5¢ . 4 WF5E AN, e 88 1534 7 1
EGFR R4 {[6H4 D1 T790M 2875 , ifi 4E#8 [A134 7 J5 PR 34
Rede e 03 ABFFESE S B, PT fERS LN
PRACH EGFR 3[R %8 45 1) 2% 57+ 5 i % %) EGFR-TKI
PITRTT RN 26 TG i 35 ], (HJ2 PT FlEEHS LN frAc
H EGFR JE R 2848 4 I AT DA B8 3 5 B3GR 7 PR AL
.

ARG S —TF/INEEAS 19 [ AR 5T, A — 5 R
Bk, 340, ASRIFSE A R — o 1) AT J5E 0 0 kb s
Rk s S RGN , TT BBt 22 R . PRI, 7
B KR Z L I T IEE IR SRt — R K
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