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NSCLC I EGFR WREL 4 AZ KRAS REE
1 BIMREHMES]

BEF RN HE R LR AL
(Lo &K 2% = ERABEA, Fd 2500312, F B £4 E RS Fd 250031)

[(FE] HB ®iTE D@ ENSCLO ¥ A K A KR F 24 (EGFR) A B F LR K X 5% #) 69 I K 5
BEHMLREFEL, Fk 14 EGFR A B £ LK %, 5 &% 8 B R 8 8% B ¥ 4] #) (TKD B 4 &
KRAS A B % % 849 i A% % 9% 6 3t 47 @, B B 3t 4748 % Lk 2 T, A B4 a4 5 2 A ARMS-PCR, =4 2l 5
(NGS) % Sanger M Fik, R BHRALIF LA EEMF LBFHROCRIANAKXL . FHELTEHES R
B EERAM, FB AN LA ES I, FH NGS %0l & EGFR L858R & KRAS G12D & % ;3 3 k&
M40 2R 4T Sanger M 5 A I EGFR A F ¥ %4 L858R 4 JF R776H ¥ %, i EGFR 1L858R & Jf R776H ¥
TAZERLREE 3o T /e kAR KRASAR R T A XREF VI,
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Acquired KRAS mutation after rare double mutation of EGFR in

NSCLC:1 case report and literature review
FANG Aiju' ZWAN Yugang®,DAI Zongyan' ,\CHENG Fengfeng' \YANG Xiangshan'®
(1. Department of Pathology ,Shandong Provincial Third Hospital , ] inan ,Shandong 250031 ,China ;
2. Department of Surgery ,CNHTC Hospital ,Jinan ,Shandong 250031 ,China)

[Abstract] Objective To investigate the clinicopathological features and therapeutic significance of rare
double mutations of epidermal growth factor receptor (EGFR) gene in non-small cell lung cancer (NSCLC).
Methods A rare case of double mutation of EGFR in lung adenocarcinoma was retrospectively analyzed whose
KRAS gene mutation was acquired after using tyrosine kinase inhibitor (TKI). The related literatures were
reviewed. The gene mutations were detected using ARMS-PCR, next generation sequencing (NGS) and Sanger
sequencing respectively. Results A 68-year-old female presented with multiple masses of head, right shoul-
der,right quarte rib and left hip for 3 months. Puncture biopsy showed metastatic adenocarcinoma from the
lung. One year later,new metastases were found in the left forearm, EGFR L858R and KRAS G12D mutations
were detected by using NGS from biopsy samples. At last,all the three biopsies were tested by Sanger sequen-
cing,it was confirmed that .L858R and R776H double mutations of EGFR gene were found in all of three sam-
ples. Conclusion EGFR L858R combined with R776 H mutation is a rare double mutation in lung adenocarci-
noma,also acquired mutation of KRAS gene after targeted therapy is rarely reported.

[Key words] carcinoma,non-small-cell lung;receptor,epidermal growth factor;double mutation; R776 H

mutation; K-ras acquired mutation
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80% LA |, ¥ NSCLC 835 3R J 4 K K 32 4K Cepi-
dermal growth factor receptor, EGFR) Z& 48 & H: K ik
50%~60%", EEAERLE 18~21 ShE Frp, Hid 19
MR FERICAN 21 AN B T RA R WL, 4 EG-
FR M5 90% . % T EGFR 8URS 2819 [ a #9 K&
DAL 0 BB R A A 2 R UK 0 4 A Ctyrosine
kinase inhibitor, TKD &7 . {HEfE & #F 55 B9 KA
EGFR X A 98 45 1,75 A R SCHk 4 38, {7y F XL 28 AR
() % HE R AR FEAS /N EGFR XUZE 748 B 19 I R
AR 4 EGFR-TKIs 36 97 A9 8UBE AT oK 56 4 W 1 .
ARBEFERT 128 0L EGFR RSS2 95 161] ) 1 R o 34 4%
TEDE AT 45 I e AT AR L ) SCRk &2 2] L BRRGE AR .

1 #ER5HZE

1.1 — &%

BHE .68 % 3 4N H HT A B WS L A7 J8
FHEMX 2B AT 2016 4F 12 H 14 H ABE.
LR A SR TS A7 AT X AR, 1~
3 em ANEE TC R MOt JE L R IR TS0, CT 71 s
XUl 22 A 28515 5t s A7 T 455 Je KR 29 50 mm X 47
s A 00 6 RV YR ek R s A A A T S A R
B (CEA) 147. 13 ng/mL.CA199 956. 00 U/mL.
CA125 67.43 U/mL.CA153 46.55 U/mL, k¥ fH
TG R BS W R e R (i I, B IECR A, 5 1 K
TR FE M 0.8 g 5 2~4 K41 40 mg,4
JA. 2017 4F 2 H 3 H & A il M b & Y BoR
CEA 122. 85 ng/mL.,CA199 781. 22 U/mL,CA125
73.49 U/mL.CA153 35.49 U/mL, &AL I7 i A Fr
% A0 CT KA B il kbt e K AIRTZY 70 mm X 50
mm , FZ AR kR R e s . 2017 4 3 H
24 HHEFEITHIRH EGFR-TKI 550 EH 1 .2 4
HJa47 CT K4 7n A Jili 5 &k d5c R80T 32 mm X 39
mm, BRI AR/, 2018 4 6 F 21 H P& A A IfiL
Wb FRE Y CEA 40. 33 ng/mL, {H 5 %% 72 7 B
ALY, Y 3 cm X2 cm, HAFA R W H B 55,
BATFARNG YT 5 V) Bk, 5 3R 76 B M IR0 . % 8
K AW, [ A A O s BV R ] R 2L 4 T 2R
ik 2 5 4 T R S AL N R SR BE R T M
VEVEIRYT 3 UK M s RO 2 i 0 I AR E . 2018 4F 8
H 27 H.2018 4 12 H 16 H.2019 4F 2 H 26 HZ K
1 CT K m A il &t JC B A8 fk . 2019 4F 2 7 25
H Il % B 58 45 &% % CEA 46. 84 ng/mL. CA199
241.60 U/mL,CA125 5. 96 U/mL,CA153 116.74
U/mL, B 1E T8 7 H A A oK UL I i 5% B8 N H:
bR 25 55 T B, TC W S g R AR . AR R R TE A
H Frg L TE A 8 3 47 22 f# (partial response, PR) ., JE
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H bR ST N 5 2 A2 (stable disease,SD) .
1.2 Fi&k
1.2.1 —&mREHSE

PRAZE 10 26 P 22 A ZR AR I8 G2 24 h, B FLIK
MK A, 3 pm )R AT IR R R AL (HE) 3¢
5 WA T WSS e A 2k g el 4 A 3h e
A AL # Y L (Roche Benchmark XT, %+ & (K28
A B TTF-1, NapsinA ,ER,CK20,CDX2 Fl 4 %% 41
k2257 & Ultra View Universal DAB Detection Kit
(Ventana) %) H & 2 W= i B A BR 2 H]
1.2.2 oFREFHN

DNA 2 i F 48 E B A A F B9 QlAamp DNA
FFPE Tissue 17 & , #1050 & Ui W48 /E . EGFR &
PRI I 3 7] 6 ARMS-PCR ik [ 5 1] 3 18 A ) A B
o], E AR AR R & Ul W, AL g o IR
LightCycler480 Il 3£ B} 2¢ 3¢ & & PCR {¥; Sanger il
40 FH 25 ABI 24\ 3500Dx M 74X, 514 i b 5t
PG ) B A IR\ A R, W B R
Thermo Fisher Scientific Batica UAB, #4357 b A
S [ s I F (next generation sequen-
cing s NGS) i %2 I e R B AT BR 28 7] 58 1 .

2.1 JREY W LR

2016 4F 12 1 7 H 58 B U1 B Sk M e, HE 3+ 8
S IUBE N AT D £ 4 45 4 4120 B R R B ) R A R 45
A o S5 JTORE I T 1 A K, 4 i S 760 B S, O A A R
NNl IRTE NI IR RS S A S DA
Z RN s R A 4422 B8 TTF-1 #1 NapsinA
PRI PRE L AF S R R . AR AR A A 2
o A e ) I 9 3 PRI 5 Sk 3 6 B A AL L 5 SR R B B
B g 45 At % 4 24k 2= 45 S TTF-1 A1 NapsinA
Y BH M 5 A il B 9 T 7% 5 2018 4E 7 R E IR 5 i
W16 NHEERATE R EHR, 23 cm X2 cm X2
cm, VI B J5 A7 95 BRAG A 7 5% B M R R L 45 5 e i Je A
PELH AL 45 TTF-1 Al NapsinA 35 BV % 1& S il
e e B, UL 1,
2.2 AREMNER

2016 4F 12 H 22 H HUL 5B He A i 42 34 20 213k
17 EGFR B H 92 K M, 25 2R @78 EGFR B 55 21
HhEF L858R 248, 2018 4F 7 H 6 H HUZZ A B L Bk
A1 A2 2R IR Bl O 1 34T EGFR & R 58 22 £
Wy, 25 3 5 x EGFR B2 21 A 7 L858R RAF,
2018 4F 9 H 18 H HUA: Hi i Ao H o it Ao 38 40 2R
NGS 17fififig 13 5K (4 F EGFR.KRAS,NRAS,
ALK.ROSI1.AKT1.BRAF .DDR2.FGFR1.HER2,
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L .

A:SkHB(HE, X 20);B: EF'i{S(HE X 20);C: EHU’E‘(HE X20);D:3kFCTTF-1,X20)E: 47 JH #B(TTF-1, X20);F: ZEFJIJ’E*(TTFI X20),

B 1 EELMB BB . LESHFERR

ACGTGTIGCCGCCIGCIGGG ITITTG GGCTGGCCcAA2L CCTACGCCACCAGCTCCAA

49 121

A

13. 85 97

2CG IGTGCJCCTGCIGGG I TTG GG JJJGGCCAAZ CCIACGCCAJJCAGC TCCAA

49 121

13 85 917

o o ol

Ak H EGFR 4 20 4h 7

T 45 55 B Jﬁsﬁﬁ% EGFR % 21 #b . 7 )%

g C. Jﬁmﬁ% KRAS % 2 4 i T3 25238 D 22 5B 40 3

EGFR % 20 M8 F I ¥ 85 5 E. AR A3 EGFR 25 21 /b TP 455 F. A2 B8 B KRAS 25 2 A& I 45 22 .
& 2 ERALANFER

MAP2K1.MET .RET) | . & 8 EGFR A L858R
578 KRAS 55 G12 %748, 2018 4F 10 J 8 H Xt
%%%iﬁ AE ARV AT 3 WE A, I X A I A 4
H T EGFR £H 18.19.20.21 4 i T K KRAS #
A 2.3.4 b F Sanger U FF A, & B3k 3 A B &R
K e w4 B ¥ fF fF EGFR % [H 45 20 4 B T
R776H F1 21 A4 F 1L858R XU AF . I 78 22 Wi i £ Bk
HROB R KRAS £ [K 2 4h i F G12D 2848, WL 2.

H I NSCLC WG YT C #F AN fE = 2= iR, )2
ANGS I R A 58 AN W Sk FORS 36 97 385 I AIG GIF B= 2% E
it . 15 NSCLC BT 1 3K 25 A HE S IS o iR 97 7 X
Hom A M, EGFR % K& H Ai oh 1k £ AR WA B
NSCLC £ fe 0L 0 38 2h 36 A, H 5 AR A 48
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£ 18.19.20.21 Ah &+, Horfr 19 Sb b Bk 2k 58 725 il
21 A LS8R 2748 Sy die WL A€ AL 4, 25 2%
) 90 % LA |, & X} EGFR JEH 28 48 (1) TKI & 4 K &
BN 3 AR BB WL 2 AR o5 i 25 ML A T IR A
A RF

20 M F IR A RAEE EGFR 2 R R AR i 4
1% ~ 4%, It K95 P 2 FEAE 5 248 Mt EGFR %€ 4% #H
. AR 20 Ah 0 R I A G R [ 4 o
41 Al AL T aC-18 i€ F% 520 R U Il 25 48 Sk )5 (AT767-
C775) FlHfi A aC-H2 i€ i (E762-M766) , Hii &% 4 EG-
FR-TKI fiif 25 58 7% , J5 % 5 EGFR-TKI & 5 45",
AT HRH R776 H 28 48 3 3 i AF aC-15E #4 42 348 53
EGFR 4, H R776 H 28 48 34 in % — AR £ F J7
M 4 5 aC-IR e # 2. & R77T6H A
NSCLC % % T EGFR-TKI 1 )i F J2 g% o 2 1t
2, H D K D ik = Rl . 2B R R COS-
MIC %4f P 2018. 3 WA 3£ [5] 3 AH ¢ SClk 7 7, JF
K% PubMed $Hfs 3046 & M OG0 61 12 27,
VAN %90 76 K 4h 52 86 % B, R776H + GT19A Al
R776 H+G719S X5 48 (A X} 7% 98 8 Je ML % = e
B IRIR 5T, 1 i R776H + 1L861Q R A8 /34,
TKIIRIT Ja o 18 PPAG o 1 F2 . o A= A 0120 1. 8
ASHUOT 2 fi] R776H + L858R 28748 (% 2 TKI JA¥7
S o 95 1 VE Al R S A 28 . TS AR A B 160 0 A
AU gE TR B A AR 5 HE T R776 H 28 48 1]
e Ry U SR

EGFR U0 fiti 5 1% Z 825 1 10 EG-
FR-TKI YT 9~13 D Ja = ER1S ti 25 , H o+
PMLE L FE 4k & EGFR 2K 20 54h R+ T790M 245 |
AR BH A S T BRSO | o Met B (P14 R i B
N B AL TS KRAS 36 [ J& NSCLC %
EGFR 3K 2 A 550 % UL A9 3K 2 3L B, HL 34 36 1A
5 EGFR N &4 2 B R 1Y, 748 5 X EGFR-TKI
JE A TR 25 . B2 58 B K RE A B T K 21 2 BA 51
5T # R TR 4k A i 2 b K D B KRAS 2 [ 58
AR OSE A SCHERKS RS 1 B KRAS 3RA5 M5 A8
EGFR 48 4R8 T 2016 47,1 fi] L858R %48 i M
HAEM ] EGFR-TKI A 97 #F & J5 35 B 20 20 H 46l
BT KRAS FEH G12S =48, H it B9 — 0 b 58 L E
ST KRAS JEH %8748 Jy 4845 M EGFR-TKI fiif 2 #L 1l
Z Y ZHESE & M AE EGFR-TKI 15 ¥ 1 245 %
SN IMAE FF DNA g KRAS %748, % & it
X F T EGFR-TKIRIF T AT B G 3 Ik
T K6 e 93 4 2R AT A o IE S T R 7E EGFR-TKI
IHIT I KRAS FE R ARG 248 B k15 1) KRAS
B PR 28 A0 off A8 1 E 2 L R BB R AL

A B ST TE 19 ) A AL AE7E EGFR & L858R
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BURR A A S I FE WM R776H 28748, H B & 78 %
EGFR-TKI 15 4~ H J& i 81 3k 13 ¥ KRAS %t [H 9
G12D 28, M Il PR 55 0L A28 28 /Y936 97 K it 25 AL 1 4
WFFR B AL T 58 B R BT kL

2% ik
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