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(8 E] BaY:Eaksr 2 394 61 i 5o 2 2 A K 7324 (epidermal growth factor receptor, EGFR ) Az [] 48 P bk EL 983 84
fiti (anaplastic lymphoma kinase , ALK ) 3RS SEH , T fiftfili B s i3 ECFR B ALK BRSIFERFRE, 3% - I 2014 4F 1 A—2019
AE4 J1 2 394 10 5T ERF I — I E B2 14T EGFR K ALK A it i 2.3, /3 FEEGFR ALK BE Sl B PR 5, #53)
EGFR/ALKCIRZS 5 I g WV TR (AR e . 8558 159.7% (1 429/2 394 ) i s o A6 EGFR 2878 , 1 T4 R P44 7K - (51.8% ) |
REE W HIX (51.4%) ; o 90% LA b TLEE 7R , 211L.858R 5875 %4 (48.01% ) fie i , 19Del 2375 % (43.329% ) IR 5 29 10% M AL £
RAS AUHG 18G719X . 20ins M 211861045, ALK FHER £ N 4.4% AR T 2 FFEHKF(6.0%) , L EMLA-ALK @l A58 W, A
[FIZE B A EGFR 2878 46 22 7 SHEUbRAS I ~A A A M 1 i IR AR (1) EGFR 278 3453 114 60.60% .51.20% M 46.48% ; Ji e
JRR SN B 2E AT T ARYIBR e B2 il g il B 3 A B iR A 1 EGFR 8728 %853 311K 64.50% ,59.25% 1% 45.45%, EGFR 787255
5 F KA I RE IR 9 (79.7%) FLIAR BRI (74.9% ) T2 MR AR BRIEE (74.4% ) v, 5570 UL SRR (58.9% ) T 1210 1 26l v Ao
(28.9%) ; 5 HAWSEHIFH LY, , SAARARIE (8.6% ) B A2 PE BB (13.3% ) ALK EEHE R AR o 4518 : AFSE EGFR 2878 4%
151, 21L858R il 19Del St .. FARYIBRARA EGFR 878 % 5t w1 , H EGFR 2878 | ALK Rl 534 15 il B e 0 804 O o
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Analysis of EGFR and ALK oncogenic drivers in 2 394 patients with lung adenocarcinoma
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[Abstract] Objective: This study aims to analyze the characteristics of EGFR and ALK oncogenic drivers in 2 394 patients with
lung adenocarcinoma, improving clinicians’ understanding of the oncogenic drivers characteristics of patients with lung
adenocarcinoma in this study. Methods: From January 2014 to April 2019, 2 394 patients with lung adenocarcinoma diagnosed in our
hospital with concurrent EGFR and ALK detection were collected, the characteristics of EGFR and ALK oncogenic drivers were
analyzed , and the correlation between EGFR/ALK status and lung adenocarcinoma subtypes was discussed. Results: 59.7% (1 429/2
394) patients with lung adenocarcinoma had EGFR mutation, which was higher than the national average (51.8% )and southeast Asia
(51.4%). The mutation rate of 211.858R (48.01% ) was the highest, followed by the mutation rate of 19Del (43.32% ). About 10% had
rare mutations, including 18G719X, 20ins and 21L861Q. The incidence of ALK rearrangement was 4.4% , lower than the national
average (6.0% ) ,and EML4-ALK fusion was the most common. The EGFR mutation rates of different types of specimens were different.
The EGFR mutation rates of tissue specimens, cytology specimens and peripheral blood specimens were 60.60% ,51.20% and 46.48%,
respectively. Among the primary tissue specimens, the EGFR mutation rates of surgical excision specimens, percutaneous lung

puncture specimens and bronchoscopy specimens were 64.50% ,59.25% and 45.45% , respectively. EGFR mutations were more likely
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to be expressed in lepidic adenocarcinoma(79.7% ) , papillary adenocarcinoma(74.9% )and acinar adenocarcinoma(74.4%) , and were

less common in solid adenocarcinoma(58.9% ) and invasive mucinous adenocarcinoma(28.9% ). ALK rearrangement rates were higher

in solid adenocarcinoma(8.6% ) and invasive mucinous adenocarcinoma(13.3%) than in other subtypes. Conclusion: EGFR mutation

rate was higher in this study,21L858R and 19Del were the most common. The highest rate of EGFR mutation was found in the surgical

excision specimens , and both EGFR mutation and ALK fusion were associated with lung adenocarcinoma subtypes.

[Key words | lung adenocarcinoma ; NSCLC; oncogenic drivers ; EGFR ; ALK ; adenocarcinoma subtypes

i 9 2 T ] 2 9 25 R B8 2% e v 1) A P i g
Z—, HA B/ N Al (non-small cell lung cancer,
NSCLC) 5 i 8 B8 80% ~85% , — ¢ L | 1
NSCLC At fiRsE" o Miia i) S - AR AF AN 209%™,
Bt FL IR A 2 AL, B X 0K 5 355 (R B 3R [ 967 2
FW3E T NSCLC & 1y Jo it g 47 B (progression-
free survival, PFS) "' EGFR Fll ALK 2 fifi J& % UL g
PRSI, KZEEGFR 2878 8 ALK FHEH
XS AF I ) T 2, R 5 400 i) 351 (tyrosine kinase inhibi-
tor, TKD) R R 4F. LU HER B R e ik
Je FimE R e A5 A QSR A 17 EGFR 3 ALK 19 TKI
251 C et v T NSCLC WP AT U= EGFR 2878
s ALK EHER A I —Z3897 . A, RSN
i EGFR 275 5 ALK HHEJZ B % 1Y, Bl 2 A A
T &R, Bk 22 i EGFR/ALK X5 255 151 )k
A, AT A0 W], 451 1 DX iz R 2 R AR
KA R HE R 5 BRI AHF] . AR ANA
TR R R RS — B R e AR B R 2 394 64 LA
G DU £ s B g R, 43 BT EGFR (ALK 3K 51 35 [ )
FEIE ¥R 1T EGFR/ALK R ZS 5 A WA AR S

1 X&MFE

1.1 %

20144F 1 H—20194F4 J1 , B s R RF R 224 —
W I 2 B A2 947 EGFR Bz ALK G 14 2 394 451 fi
g g, Hod, BB 1 196 ], 4 1 198 il ; 4 <65 %
161261, 4E 44 > 65 % 782 51 s AWK 1 778 451, Wi 4K
616 1 ; ied 43301 . T W1 617 491, 1T 359 206 41 , T 19
363 4, IV 1511 109 ], 43 A 1 99 1] 5 ZH 2L 2z A
2 198 14l , €145 2 040 151 (85.21% ) il J5 - kb AR (F
ARUIGR 1 141 4] 28 5z fili 2 ] 800 i) e 32 A itk
994 , 158 151 (6.60% ) & #& kbR A (bR LU 25 B A
A AMEAREAR 125 1] (5.2% , A0 35 g K O R
W SR RS 20 L PR A R IR AR 71 451
(3.0%) o AMFFTLBEACHIZ B3 SIHE IR TR

[J Nanjing Med Univ,2020,40(05) :675-680,719]

1.2 7k

SR RN SR VD S A W& S e b
Kl R GERE AL H5 P AR AR S CEGFR (ALK
YR hFE AL b TARVIBR IR U R 5

i R 732 2% [ B4 88 16k B 93 (Union for In-
ternational Cancer Control , UICC ) A5 A [ 275 8 fi fili Ji
TNM G- FRIE 2565 T N M BTG R 3

EGFR 578 1 it 9 1 BH filf 5 72 22 5t v (amplifi-
cation refractory mutation system , ARMS) 2 — {7
% (next generation sequencing, NGS) #6:1] ; ALK fil &
i 33 Ventana %32 241 6 (THC) | 28 6 IR A7 2% A8 H7 R
(fluorescence in situ hybridization, FISH) | 3% % 5% &
& T 5% IV (reverse - transcription polymerase chain
reaction, RT-PCR ) 5% NGS il
13 %itds ik

A58 K FH SPSS 25.0 Gt i 2% 3K A b 3 A
PRI A 732 EGFR 2848 & ALK HHE DL AL
BORER A GE i J7 3%, FBUEER 7 70 He
7 s EGFR RAZ L ALK HEHER AR R 51 RRHIE ARAR
SR AN T 1k K e U B A AR S S A R R O
5 5 Fisher A BE R 1% s EGFR %8742 5 ALK HHlF
FRAH DGR BE B I R BRSBTS 36 449 5k H
XSS, P < 0.05 W22 A S8 3

2 # R

2.1 EGFRARREHFIL
2.1.1 EGFRARR T XA
2 394 {51, 1 429 15 EGFR 2878 [ , b 58 7ds
4959.7% (1 429/2 394) . 90% L) I EGFR %78 A
19Del F1211.858R, 124 {41](8.7% ) # ik EGFR £ 4l
A% A H5 18G719X . 20ins M 211.861Q %5, X #qfE 25
B G AR AT DL B AE B At 26 /AR 28 M5 7R [
IR (B2 RA8 ) (R 1),
2.1.2 EGFRIFZ R K A B 09 ls RAFIE
MR EGFR 2848 257 K 124 il /#4044,
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®1 2394 %IfHRREEE EGFREERETHER
Table 1 Mutations of EGFR gene in 2 394 patients with

lung adenocarcinoma

R oA ]

EGFRZAE AR A il

FeBil(%) il (%)
[ — 965 403 -
FHE — 1429 597 -
L MG 19Del 619  25.85 43.32%
21L858R 686  28.64 48.01%
e 18G719X 28 1.17 1.96%
20ins 28 1.17 1.96%
21L8610Q 15 0.63 1.05%
20T790M 13 0.54 0.97%
2057681 1 0.04 0.07%
ARG XLGEAR 39 1.63 2.73%

28 17 18GT19X 28745, 15 ] 211.861Q 5874 , 42 il {74
HoAth HE 28 #2258 A8 (4L 4§ 20ins, 20T790M
20S7681) ,39 B fFAERLGEAS 453041 3 I AR
fETCH 22 5% (P4 > 0.05,%2)

K2 1240 EGFR IE£ 85y W S 2 Aifi A fee 8.3 Y s R4 AE
Table 2 Clinical features of 124 patients with nonclassical

or double mutation of EGFR in lung adenocarci-

noma (n)
Il RARAE 18G719X 211.861Q AR wok P1E
: A Ap
531 0.539
% 11 8 19 22
e 17 7 23 17
AF 0.149
<65% 19 14 32 25
> 65 % 9 1 10 14
M2 S s 0.944
T 20 10 30 29
H 8 5 12 10
Il R4 0.182
[A~TMAY 15 8 15 23
B~V 13 7 27 16

2.1.3 RREEAAFAMECFR £ T &

2 394 ffilH, 2 198 B ZH L1 F bR A ) EGFR 5848
R H 60.60% , # T 41 M 2% bk A (60.60% wvs.
51.20% ; x*=4.358, P=0.037) K ¥} J& Ifil # 74 (60.60%
vs. 46.48% ; }’=5.723, P=0.017) , 4l il 2F b AL 55 41 &
MFRAS ) EGFR 28748 %8 22 S T4t i1 12 X (51.20%
vs. 46.48% 5 '=0.404, P=0.525) , HLFFpAdr, J5
RAIEFR A EGFR 28 48 3 5 T # #5 kt (61.52% ws.

48.73% ; x’=10.040, P=0.002) . g Jii & kb2 4127
FRA R, 528 iz Il 28 i (59.25% ) Je S S B s b
A (45.45% ) M I, T R FR A EGFR 58 48 38 i 5
(64.50%,P <0.05,%3.4),

*®3 A EHRAEGFRREIER
Table 3 EGFR mutation rates in different types of speci-

mens

BRI - EGFR% EGFRYEF ZeiE%
Z§ ARV I

RN (n) AR(n) (%)

ML pRA 2198 1332 866 60.60
Akt 2040 1255 785 61.52
FARDIER 1141 736 405 64.50

25 F i 2 ] 800 474 326 59.25
TRERER 99 45 54 45.45
R 158 77 81 48.73
Al AR A 125 64 61 51.20
A bR A 71 33 38 46.48

R4 TELBIFAEGFR REZLE
Table 4 Comparison of EGFR mutation rates between

different samples

FEARZEAY X1E P{H
N BUERRA S A 2= bR A 4.358 0.037
N BUERRA S A1 bR A 5.723 0.017
2R A 5 AN A AR AR 0.404 0.525
JRESARA G R AR A 10.040 0.002

FARYIBRARA G 22 17 il 28 AR A 5.531 0.019
FARYIBRRAS LA B KrAR 14180  <0.001
2 7 Bl st BR A S LA BRI KARAY 6.871 0.009

2.2 104 %) MBS B ALK Bt oL

ALK T HE % 4= %k 4.34% (104/2 394) , 104 14
ALK FHEBH M S, 19 ) ALK gl & 2SR BH A,
F S A A E R 11 4 (EMLA) -ALK Bl &5 2835 iy
1 (5) 0 AFZRBIARA Y ALK FHEBHPE R TCH B
25 (P>0.05) o ALK fil & 45 5 5 FH 8 7 1k
THC (70.8% ) , L Ath & I 75 1% 16 42 4% RT-PCR 7%
(14.8% ) .FISH(1.2% ) HINGS(16.0% ), H, 124
H8 3[R AT FISH AL THC AS I, 4 1) 46 0 2485 S — 3
(THC . ALK A6 3 34 47 BHE ) |, 8 91 A6 0] &5 S5 AN — 2
(34 2k THC A6 I 248 552 54 BE 1, FISH A6 0 45 21 Sk B
P ) 5 28 1] [F] A 45 RT-PCR 5 A1 THC RG] | HAG I 2%
R—F 2 BB, 26 BIBATE) 5 7 4] [F]BEH 1T NGS F11
THC A, 1 (4500 285 S AN — 25 (THC Al BHE , NGS
G IS ), JH A A N 45 SR — 5 (1 B BE L 5 B
).
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RS5 104 GIfHARE ALK B & B E 5
Table 5 ALK fusion gene in 104 patients with lung adeno-

carcinoma

ALK @& W AR (%)
EML4-ALK 16 15.38
LANCLI-ALK(L6:A20) 1 0.96
EML4-ALK+PRIM2-ALK 1 0.96
EML4-ALK+intergenic-ALK 1 0.96
Al LRSI 85 81.74

2.3 79348 F RInthe iR % 40 47 B A) 5 EGFR/ALK
1 141 B FAREIBRIRA H 4 793 B ZH 201 AL
By, A3 A FL AR R SRS L 1 6 R . EGFR %
7 S5 RE DR A IR ELIR B L Sk bR B L SR
Jiges B P 2R e S A 2 (P34 < 0.05) ; ALK
B 5 BRFRE DR g IR0 tR g L S AR iR AR S i
TR I AR DG (P4 < 0.05,3%6)
2.4 EGFR #= ALK 72 B i 5% % % v & ik /K 69 48
* AT

BHME , WU AR %k 0.28% (4/1429) . 965 4] EGFR
AR T ALK @il FHME 2R 158 10.36% (100/
965). AHFFE2 3944, 4 I EGFR %78 5 ALK Ak
FEE IR, 3 B AAAHOE (r=—0.243) , 2 7050
P2FE (P <0.001,27),
2.5 4% EGFR/ALK SR % & 4 o6 JRAFAE

2 39451 4 45 FR 3 & A EGFR/ALK WUZEAR 58
ARER ) 0.28%(4/2 394) . Horpr 1451 A& A= 19del 575+
ALK FHE, 2161 % 41 211.858R 2875+ ALK FHE, 1 141 %
A= 20ins RAF+ALK HHE . B I 3:1, W
AN LB 1:3(3R8)

303 i

EGFR J2& — Fift i 2 FR I il 2 A4, o 3 4> IX 2l
i A B B A2 2 DX IS DX % i P B e i
MRIAMEIX . EGF KWl iR 52 R4 5 Jm , V55 EG-
PRI ) PR S P — SR A, f i o B e s
MRIRFEWEIRAL , S5 — BB E S HEE & s T
Wef o i, e A M A A3 A AR R EG-

1 429 5] EGFR 278 f8 35, 4 ) ALK J& A @&

6 793G AREARNTE S EGFRALKIRESX R
Table 6 Relationship between subtypes of lung adenocarcinoma and EGFR/ALK status in 793 patients

(n)

o EGFR ALK @&
RN AL Y A 7R SRR P1H R PH A P

A M R R AR i 246 547 1.000 765 28 1.000
bt 0 0 0 0

JE Az e w5 243 545 0.176 760 28 1.000
bt 3 2 5 0

(mecaliliedi i 243 542 0.709 757 28 1.000
i 3 5 8 0

REPREIR i 7w 189 323 <0.001 486 26 0.001
bt 57 224 279 2

PRIELAR B g 7 89 91 <0.001 167 13 0.002
bt 157 456 598 15

LR 7 179 347 0.01 503 23 0.071
s 67 200 262 5

(& PRNI] 75 199 444 0.927 623 20 0.184
P 47 103 142 8

SEARIR R w 170 438 0.001 596 12 <0.001
bt 76 109 169 16

R M b R B w 214 534 <0.001 726 22 0.003
= 32 13 39 6

LI Mg = 245 547 0.310 764 28 1.000
2= 1 0 1 0

Jo L g 7 246 547 1.000 765 28 1.000
= 0 0 0 0
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Table 7 Correlation analysis between EGFR mutation

and ALK rearrangement (n)
EGFR 2878
ALK FHHE - _ r{ P14
+ 4 100 -0.243 <0.001
- 1425 865

FR 5% RIR 85 3Rk ¥ 530 DNA 58 & i Fi 2
Wit B oy 5 R A R E R E R k. &
30% SEARE (AL G LR 245 L s BRI |
TR Sk S0 AR R AR ) ZH AU R AR AE EGFR 3
JE SR Bl 28, HOGT P ggs 20 B A K45 LA
B TR E T ER

EGFR 287845 Al il i 3 22 5 |, Shi 25 ¥ 97 %

%8 4| EGFR/ALK W33 B & WG FREFAE
Table 8 Clinical features of 4 patients with double mutation of EGFR/ALK

W EGFR ALK 53] IR (%) UZHES TNM 73
1 19DEL FHM: © 65 TCIR A T2N2MO
2 211L858R FHM: B 52 TCIR A T2NIMO
3 20ins PR 3 51 304E(103%/H) T4N2M1
4 21L858R FH M 3 59 T AR S TIN2MO

W, 2K M B g AR, BB AR R R R R IR
(22.22%) , iR H A 5278 B h e (64.2% ) , HA EI 5K
HBFRASRIE 47 29~62.1%, H FEAR R X ALAEAE
EGFREAEZS ] ViHLIX AU EGFR %A% A 41.8%",
T H Xl 9o 6 EGFR 2878 ok 43.99%
ARG Il e B EGFR 28728 R K 59.7% , i T3k
=] fili i B 1 EGFR 2828 #6.(59.7% vs. 50.2% 5 x'=
19.009, P < 0.001) , 3 /55 T~ A< Fig 0 g 5 #F (59.7%
vs. 51.4% ; x’=24.974,P <0.001)"* . Hi 3 jx — 45 7
AT RE SRR < AR B AT B S R Y 3 i
DL HRCT W) 3z W, 2 R o ey, G
SHRBETRIGYETARIGIT . BRI aE | Je 3R
EHETERARASHE LU, T AR U)BRBRAS BOM AH X 58 %
i e R ARG T e 240 it %) 5 AR B IR, AR R 1y
(64.50%) , AHFFE 47 79%h5 A I8 T F R UI %,
PR A 5T EGIFR B ) 35 PRI H SR B i

EGFR JE N 287458 =2 & A7 18~21 A+, il
EGFR ZRAE RN A= 38, Al HA R2E: D%
L2875 . 19Del (45% ) . 21L858R (40% ) ; @k 25 g
A% 2 20ins (4% ) . 18G719X (3% ) . 211.861X (2% ) .
20T790M (1% ) .20V765A( < 1%) .20T783A( < 1%) .
20V774A( < 1%) 20S784P( < 1%) . 19L747S( < 1%)
19D761Y ( <1%) 5" . AHFIE H , ifi g 9 28
211.858R 875 (48.01% ) F1 19Del 2875 (43.32% ) fic &
N (S35 R TN R A | N N 1
9% A A7 W il i e BB R R AE £ B EGFR 2842, LA
18G719X J% 20ins fie & UL , FLAh IR 28 Lo AR e/
AT HE D AR - ARMS V2 B4 7 5, RERE S 1 DNA J5

SRR B R AR, BERTI AR A 19% LA T 128748,
PR AS IS 1 83.799% (2 006/2 394 ) H2 4T ARMS 6
. 8 HRTH A ARMS 350 & HAER I H WL 2
THIZR AR IS | Xof T 0 % I, ol R S 2 28 1T i+ BRI
FIEZE SR

ALK FER AT AN 2 S YL AR B p23 745 , 2
% ALK 32 1R i 2 1R 3 ¥ (receptor tyrosine kinase,
RTK) . RTK /& TR 2R , i 12
FRLAN DI, 14> BRL3E T B AE XK, LA R 20 M PN R 2
P33 FR A n . ALK HHE S 305 HAb S R R A
i A BERR AL IS T ERY JAK/STAT3 \RAS/MARK .
PI3K/Akt J PLCy %5 {55 5 3 %, A F I8 240 i 1)
o HETH , FE S PE AR Mk CE iR L. AR
FW], ALK S HEE ) R A FEAR 5046 NSCLC B
ALK T HE FH P — 5 o ) PR R BE AR O, T G
BB SR MG RS KOk i B NSCLC
FBH Y ALK fl & &N 3%~T%" , EMLA-ALK
R UL A 2SR A il 3 R AL 4 TPR
CRIM1. STRN. TFG . HIP1., PTPN3 . KIF5B. KLC1 .
CLTC %% . ARWF5% B ALK 3K @l A& B % R
4.4% A% T 2 EF 2K (4.4% vs. 6.0% , x°=9.707,
P=0.002)"", FIHEJH A : WTang %' T 8 405
il i S i) ALK FHFIE O, 3 78248 1T~ 11~ 1 A S
FBE 4 623 6 T B~ IV 5 1) ALK FHE & A %0
K 3.4%H16.1% , T B~V 1 H 3 1 ALK B HEA 4=
FIE T ~MAMEEM2F5(P<0.001), ARHFFTEH
AW TR F 2 (34.4% ) , HHER A R HBAK
QM TR HZUN ALK 3 (I R A0
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AN THC A7 TR AR B B9 AT 68 5 T FISH 25 22 A5l
ALK FHFR S AR E, v FH T THC 450 ] B¢ PH AR
ENIOL AT

AR AR 9 40 e ) A T 5K, 2015 Bk WHO Jili ik 2
22 4 2O Ml AR 43 R R R AR (S
TR IR R A R T MR ) SR T i R T
JigeE (45 BRHRE RS i spn 0 LSk R0 Bl Sk sk
R DL KR R R IR R RS G LY AR
i) o AWM T 793 B FAR VI BRAR A i g AN
[ 21 217 % EGFR Y RAE1E L, & B EGFR R 48
S FERAEFLRIR N (74.9% ) (i BEAR BRIRE (79.7% )
SRR AR B (74.4% ) 8880 UL T SAIR (58.9% )
BRI (28.9%) o YuZE 434 T 2 299 4]
T ARYIBRI BRI FRAS 59 ALKCIRZ , & B [ il g
RS ALK Bl AR AR 25 5 IR TR (14.8% ),
S R (10.3 % ) AL S BUBRIE (7.6 % ) 1Y ALK
HER 2 = T HAM R . Zhao 25t % ¥ ALK
HE BEPE B L A 7 o 2EL 20 S0 AR R T e 2 A
FSCARYE B . ASBESE T, 5 A AR H , ALK
o HETE SRR R R (8.6% ) Fe i2 i M B R g
(13.3%) " UL, 5 HA0 M. Bk, il g 98
EGFR 748 I ALK il 5 Bt 2R AH OC , B 98 7. 54
AIREA B T2 B IRl B R Y fR

EGFR JE PR F ALK 2 K] & NSCLC iz 5 % 1)
AR HFE I BEAEAF IS A 3 R B HE R . A
WF5EXF EGFR 2875 5 ALK  HEFEA 74 608, &
B F 2 A R ARG . (HATAER , MOk 22 i X2
AN B ARGE o T XSRAS A YA AL, H TR
PRI UL : OB 22 8] A7 A 5 ST ] — 3B 1 firh
JE L Al R [R]HAEFE S Y ALK HHEEL EGFR %8
7L 18 T ek A L, R 22 A A VR 5 (i g 40 i )
A 47 ALK Fl EGFR 3K 86 56 A, L FR 0 PR v B Al
U8 . EGFR/ALK UK KA FRL R 1%, 2 0T &K
WP AN IV A B R ARBETE R 4
1 58 K HE EGFR/ALK RUGEAE | 5878 %k 0.17% (4/
2394), I B AL FREAMIITCLE SR . nTRE I RZ I R 22
A4 - ORINT , 5 R4 AR LY, 7 B T = 2.
B DRG] R 2 B AR OBL 2 A8 A6 6 s A O v
Won 554387 T 1 445 {55 [ NSCLC f8. 34 1 4K 2 5
, K FISH 2R L0076 0 ALK FEHEFT EG-
FR 2875 , %% B EGFR/ALK R85 %0 0.3% , Fifi 5 H:
XF ALK HHEBH PR B R A T A SE R ), SR 3 10
i J 35 [ AEAE EGFR 28748 , S AR AN 58 1%
H R R L, 4 5 R4 300 e ) o 4 TR o, (HL TR

Yo & 5t BRI T AR I PR 9 52 A 5 ARMS F1 Ven-
tana THC 7£ EGFR F1 ALK A I (1Y 17 FH 2R 58 55
ALK 5 EGFRA LRI {550 %, ALK fil 5 AT g3
EGFR 2875 %% EGFR-TKIs if 25>, EGFR 28748 ]
AE5 ALK @l 5 NSCLC H 1) ALK 317 il 5] /) i 245 A
Ko L, A 2E3 000 AR R B ALK /il A
FIEGFR 2875 , Bl { Fl ALK FI1 EGFR 1l il 771 24 2>
Ay, B LA, X R AR EGFR/ALK WU AR 1) £
ALK 350156 4 EGFR 10 300 5l 2 —Fh A 2%
RTT TB

ARG 53 HT T 2 394 1] ili B 96 28 EGFR K&
ALK BREN LN, & B EGFR 2878 %8 59.7% , & T4
- 21K - (51.8% ) , AT BES A ST 47. 7% E AN T
RUIBRARAS , PO AT 5838 46 20 5 ¢ ALK
Al PR T 2 E K (4.4%)  WTRES A
() S B BB B R 2 e AN ZEHIBRAR I EG-
FR AR 22 5, 5 AN M F bR AR B AME i by A< 41
L, HEWRA EGFR 28748 i 151 (60.60% , P < 0.05) 5
Ji kA AR AT, FARVIBRPRAS EGFR 28748 345
T2 e il 2 ) B S R BRI R bR AR o AR EGFR
AR i ALK FilAr 5 IR WV AU A 56 , EGFR 2875 1 b
FERAEFL IR IRIEE (74.9% ) | FFHEEIR BRI (79.7% ) F
IR BRI (74.4% ) A2 rh | ALK FHETE SR i
9 (8.6% ) K= YE R IR (13.3% ) 4 I .
W, A7 56 DRUASE N 1% it B i RB 3, AS AN G T IR
IS5 0T FABRAS SRR R Ty ik B
IV U A 22 DR 206 IR s 3 DR ) R
(S Hk]

[1] SIEGEL R L,MILLER K D, JEMAL A. Cancer statistics ,
2016[J]. CA Cancer J Clin,2016,66(1):7-30

[2] CHEN Z, FILLMORE C M, HAMMERMAN P S, et al.
Non-small-cell lung cancers: a heterogeneous set of dis-
eases[ ] ]. Nat Rev Cancer,2014,14(8) :535-546

[3] KIURA K, IMAMURA F, KAGAMU H, et al. Phase 3
study of ceritinib vs chemotherapy in ALK - rearranged
NSCLC patients previously treated with chemotherapy
and crizotinib (ASCEND-5) : Japanese subset [1l. Jpn ]
Clin Oncol ,2018,48(4):367-375

(4] Armdl, b e, TR S PR R IR TR/
JpitiEE e 2 AR (2016 4R 1) [) ). Hh it 2%, 2016,
19(7) :489-494

[5] GOLDSTRAW P,CHANSKY K,CROWLEY J, et al. The
[ASLC lung cancer staging project: Proposals for revision

of the TNM stage groupings in the forthcoming (Eighth)
(F#% 719 )



405 5 e, BT, 2
20204F5 H

B4 RO IRI T A TE T R AR T R TR R R A (],
B R R AR (B SRR ) , 2020,40(5) : 713719

+ 719 -

[17]

(18]

[19]

[J]. BrJ Dermatol ,2012,166(3) :658-661

HELOU J,MAATOUK I, OBEID G, et al. Fractional laser
for vitiligo treated by 10600nm ablative fractional carbon
dioxide laser followed by sun exposure [J]. Lasers Surg
Med,2014,46(6) :443-448

KHULLAR G, KANWAR AJ, SINGH S, et al. Compari-
son of efficacy and safety profile of topical calcipotriol
ointment in combination with NB-UVB vs. NB-UVB alone
in the treatment of vitiligo: a 24-week prospective right-
left comparative clinical trial [J]. J Eur Acad Dermatol
Venereol ,2014,29(5),925-932

GONG Q, LI X,SUN J, et al. The effects of calcipotriol on
the dendritic morphology of human melanocytes under ox-

idative stress and a possible mechanism: is it a mitochon-

drial protector?[]]‘ J Dermatol Sci,2015,77:117-124

[20]

[21]

[22]

(23]

ALGHAMDI K M, KHURRAM H. Survey of dermatolo-
gists” phototherapy practices for vitiligo[ J]. Indian J Der-
matol Venereol Leprol, 2012,78(1):74-81

CHO S, ZHENG Z,PARK Y K, et al. The 308-nm ex-
eimer laser: a promising device for the treatment of child-
hood vitiligo[J ]. Photodermatol Photoimmunol Photomed ,
2011,27(1):24-29

CHIU Y J,PERNG C K, MA H. Fractional CO, laser con-
tributes to the treatment of non-segmental vitiligo as an
adjunct therapy: a systemic review and meta-analysis[J ].
Lasers Med Sci,2018,33(7):1549-1556

I FY UL RN DT, A B HUR BRBR Y ERX
64 RS RLT T AL I BPE AT () . o I B R 27 24K
2015,29(10):1029-1031

(A5 BHEI] 2019-12-13

D e S i e S e T s e e S S S S s a ST EE S

(L% 680 1)

(6]

(7]

(8]

9]

[10]

(11]

[12]

edition of the TNM classification for lung cancer [J]. J
Thorac Oncol ,2016,11(1):39-51

SHOSTAK K, CHARIOT A. EGFR and NF-kappaB: part-
ners in cancer|]]. Trends Mol Med, 2015,21(6) : 385-
393

PARK S E,NOH J M,KIM Y J, et al. EGFR mutation is
associated with short progression-free survival in patients
with stage Ill non-squamous cell lung cancer treated with
concurrent chemoradiotherapy [J]. Cancer Res Treat,
2019,51(2):493-501

SHI'Y,AU J S,THONGPRASERT 8, et al. A prospective,
molecular epidemiology study of EGFR mutations in
Asian patients with advanced non-small-cell lung cancer
of adenocarcinoma histology (PIONEER ) [J]. J Thorac
Oncol,2014,9(2) :154-162

WEI'W E,MAO N Q,NING S F, et al. An analysis of EG-
FR mutations among 1506 cases of non-small cell lung
cancer patients in Guangxi, China [J]. PLoS One, 2016,
11(12):e0168795

WRNEE 2 W0, ST, A WA /N s R
EGFR J X 5 EML4- ALK Fil 15 2% 5 5 728 s I K% il
IRAFAELT ). pg mtBERF R4 (AR L 2016, 36
(7):830-834

STEWART E L, TAN S Z, LIU G, et al. Known and puta-
tive mechanisms of resistance to EGFR targeted therapies
in NSCLC patients with EGFR mutations - a review [J].
Transl Lung Cancer Res,2015 ,4(1):67-81

w5, ABAL ). AR/ EGFR KRAS (ALK
P RAE S AR RS 4 B A A SCHERTFE e [T ). o
PRl 235, 2018 ,21(7) : 536-542

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

SOLOMON B. First-line treatment options for ALK-rear-
ranged lung cancer|J ]. Lancet,2017,389(10072) : 884—
886

ZHAO R, ZHANG J, HAN Y, et al. Clinicopathological
features of ALK Expression in 9889 cases of non-small -
cell lung cancer and genomic rearrangements identified
by capture-based next-generation sequencing: A Chinese
retrospective analysis [J]. Mol Diagn Ther,2019,23(3) :
395-405

TANG W,LEI' Y, SU J, et al. TNM stages inversely corre-
late with the age at diagnosis in ALK-positive lung cancer
[J]. Transl Lung Cancer Res, 2019, 8(2):144-154
TRAVIS W D, BRAMBILLA E, NICHOLSON A G, et al.
The 2015 World Health Organization classification of
lung tumors : impact of genetic, clinical and radiologic ad-
vances since the 2004 classification[J]. J Thorac Oncol,
2015,10(9):1243-1260

YU Y, DING Z,ZHU L, et al. Frequencies of ALK rear-
rangements in lung adenocarcinoma subtypes: a study of
2299 Chinese cases| ] ]. Springerplus,2016,5(1) : 894

2 RO, /AT EGFR A ALK S5
ARSI LT ] 2SR, 2018,21(9) :686-691
WON J K, KEAM B, KOH J, et al. Concomitant ALK
translocation and EGFR mutation in lung cancer: a com-
parison of direct sequencing and sensitive assays and the
impact on responsiveness to tyrosine kinase inhibitor[J].
Ann Oncol ,2015,26(2) : 348-354

ROTOW J,BIVONA T G. Understanding and targeting re-
sistance mechanisms in NSCLC [J]. Nat Rev Cancer,
2017,17(11) :637-658

(7= HEI] 2019-12-09



