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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) mutations occur more frequently
in non-small cell lung cancer (NSCLC) of women, never smokers, Asian population and those with adenocarcinoma. Short in-
frame deletion in exon 19 and L858R substitution are the most common mutations, which are closely associated with EGFR
tyrosine kinase inhibitors (TKIs) treatment response. However, the therapeutic effects of EGFR-TKIs on NSCLC with uncom-
mon EGFR mutation subtypes remain unclear. The aim of this study is to investigate the clinicopathologic feature of uncom-
mon EGFR mutations and the outcomes of these patients. Methods Twenty-four patients that harbored uncommon EGFR
mutations were included in this study. Clinicopathologic features of uncommon EGFR mutations and the outcomes of these
patients were analyzed. Results Of the 24 patients, 13 received EGFR-TKIs treatment. The response rate of EGFR-TKIs treat-
ment was 46.1%, and the median progression-free survival (PFS) was 7.4 months. Mutations on S768I and L861Q composed
a major part (8 of 24) of uncommon mutations. Conclusions Uncommon EGFR mutations constituted a unique part of the
whole group of EGFR mutations. Their composition and sensitivity to EGFR-TKIs were heterogeneous, which requires further
assessment in a prospective study.
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TR T2 ( epidermal growth factor receptor,
EGFR) UM 2R A2 78 i &R N RE R 9 & A4 %
10%-20%, [ AEME# AR /N A i A ( non-small cell
lung cancer, NSCLC ) HY K 1k 30%-60%04, EGFR
RALGTATAAL G NFIARSG, FELPE . R L i s A
B E UL FF X EGFRZEE (1 EGFRJ 28 IR R 11 77)

( EGFR-tyrosine kinase inhibitor, EGFR-TKI ), HTHZUW
L% (objective response rate, ORR ) i570%-80%, —2k
PESH[IEO N -141H , HAIE B NEGFRREZERINSCLC
LR S).

EGFRZEZ FHR 18 S IR T 221552 A1)
DI, T X — DI W S PRI A 25 5 X ) EGFREFURS
PERAS PR R WL S RS TR AR DG R AE A0 45 19
SR FHE B GEAE K215 FL8SSREAE , XKL
SRS Iy T EGFRAEZL [9859%-90%10%1 [ T iR ik
2GR AN, 2050 FT790MZE A IR FH H i th 45
HAH, BDSBGFR-TKIsJUR KAk R MIZ5AH G A LA
AR EIBRAM OB 87 | L8S8R . T790MIEAE LASMI T 58

7% UIE709. G719. S768. L861%5{v ik it 2 JL R i 4 58
&[12,13]

o

EGFR LGRS Tk A A%, AR H DL AR 58 A4
AR ST 5, IR IRIF 5T R IE 2L 2L, Beau-Faller 40X
g A HE 102451 /0 W58 725 )i H—fREGFR-TKIs 1YY 7 3L i
1145307, K ILEGFR-TKIsHIPESIY A4 H . T ArrietaZg(1s)
BT ARIEMILE I . W AT, WaZEnaxt 6245 /1>
D578 % — R EGFR-TKIsF P RLHE TS, R B—AC
EGFR-TKIsJPES K54~ o BR—fREGFR-TKIst 5841,
YangZE WK BIFFE 25 26 o0 = 24045 ¢ —AREGFR-TKIs-i v
Be 5 —2Aby7 A BEALIG RIFSE , XF 7505 H7 EGFR
/b UL 58 7R BB BT VL B JE IR T YT e TR Y, R BT
B JEXTS7681 X L861QAF AL W HIAT 44, HLPFSHES N
14N A Z 08l D WS ASFEAN[A) A B [E] B AN [R) Fi S EGFR-
TKIs[J7RUAFAE2E 5 o WA BT a2 T A L
(124514857 EGER/D WL 58 4% £ 5 1 I PR PR AR E XX EGER-
TKISTAITITRL, Rk SE 275 7 Y B 35 5 )y 7 B 4L 1
PREE

1 RS
L PRVERE 12010945 2015 F4H BEIS THL SO

I 2 e i) 3508 e P B %) 2449 #8545 b ILEGERZE ZENSCLC
I PR GOR R T BB 204 . B s kT TR

ST AT SR A EGFREE A, HOWEGFREZEHY 5 $5%2
EGFR-TKIs{AIT B #H & X B DHZ30REIEZE . B
WREE . By e sbAR AR RS s B0 —
ASAII SR kL, RS SRR ST RO AR E ( Response
Evaluation Criteria in Solid Tumors, RECIST ) 1.17€ X ¥ AT il
FOREE NS AL ;. B2 EGFR-TKIsIGY T A 4 N b 4
JIVE . BT AT R AR LL10% A8 /K bR IS 2, HRAT I 1
ESp e

1.2 ARMS B PP iR M EGERZ7AE R FAA B BT 28725
% ( amplification refractory mutation system, ARMS ) ek
W25 43 B 45 FE A EGFREE R 28 AR R 0 (A4 185h ik
TG719S. G719A. G719C. G719X, 21/ME FL8S8R,
L861Q. L833V. H835L, 194MEFHLARAE, 205 e+
HAZRAE | T790M. S7T68I%%7E )

L3 SFRGFH EGFR-TKIsIAYT 1T JE2E 51 U E AL
= ( computed tomography, CT ) B4, HPERECIST
LIBRESA T R0TH, ARk B 45 58 [ S 255 8
JEM 4% ( National Comprehensive Cancer Network, NCCN )
MR FCT R A St . PESTE S H EGFR-TKIsIAYT T
U6 22 Y A 2 WA T B 0 JRE IS [1] o B 1 s ) 78
F20154E5H18H .

L4 G107k RAASPSS 170403 HR A PR

2 #R

2.1 /D LGRS B — MG RO 72245 EGFR/D WL 58
AENSCLCEE T, Bk, Lotkisfl, hi4ERke2
2 (4048774 ) o WIHSH], AW 164, BRI
235, @ 1. ARPE20094F E Fryr s ( Union for
International Cancer Control, UICC ) /3 [EEERE G2
2> ( American Joint Committee on Cancer, AJCC ) E}é%fﬁﬂ
FE B TG T IR -k L 45 -5 8% (tumor node metastasis,
TNM ) 208, HAposf), w6, e, i
B, P A I AR ERARIE 4 A R 1.
2.2 D ULGEASSERY S Afr 24451 /0 W58 A8 vh BAGE AR 15451,
Hrps7681HL58 7841, L861QIAZAL4], 205M T T4l A
A3, G7TIOXFRIEAE2M], G719SHLZEAF 115, L833V
BAGEAR 1451

WRASZ M, HAG719X K S7681AL 57231, S7681
KeV769LIGE AL 1], S7681X T790MMZEAF 15|, S7681%
L861QNZAL 1], L861QMT790MMZE AL 1M, 205M R
T-Q787QJAl LR A4 IHL8S8R 11, 1833V HZH83SLAEE1
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Tab 1 Clinicopathologic features of 24 patients with NSCLC

Characteristic Number Percentage (%)
Age, years
Median 62
Range 40-77
Gender
Male 1 46
Female 13 54
Smoking status
Never 16 67
Ever 8 33
Histology
Adenocarcinoma 23 96
Squamous carcinoma 1 4
TNM staging
I 3 13
I 2 8
n 6 25
v 13 54
NSCLC: non-small cell lung cancer; TNM: tumor-node-metastasis.
% 2 EGFRVRRE LB
Tab 2 Types of EGFR uncommon mutation
No. of patients EGFR mutation Mutation exon
1 G719S 18
2 G719X 18
4 5768l 20
3 Exon 20 insertion 20
1 L833V 21
4 L861Q 21
1 L833V+H835L 21
3 $7681+G719X 18+20
1 S7681+L861Q 18+20
1 S7681+T790M 20
1 S7681+V769L 20
1 L861Q+T790M 20+21
1 Q787Q synonymous mutation+L858R 20+21

EGFR: epidermal growth factor receptor.

i, GRATL 34 W3R 2

2.3 /D UL 5 EGFR-TKIsY T AU M40 Hr %2445 L
G FBE A IGG AIR Rk EA T IR P 43 B, R B 13401 A
FHZEGFR-TKISIRYT (IR WIIR ARG A7 55 R ik
57 o HhBlhE AR RIRTTY . 4B e R IR,

W v e iady . 1B BT e iRy . EGFR-TKIs
H—EIRIT RSB, R UL EF A AT 445
WG R R, HRIGIFIZHI I IV, L% i
# W FIEGFR-TKIs/ ORRN46.1% (6/13) , &l %
( disease control rate, DCR ) }76.9% (10/13) , 33
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Tab 3 Summary of clinical information of patients treated with EGFR-TKIs

PtID Sex Age (year) Smoking Stage Histology EGFR mutation TKlI response PD PFS (mo)
1 M 62 Y 1\ ADC S7681+V769L PR Y 1.2
2 M 77 N 1\ ADC S7681+G719X PR Y 8.8
3 M 60 N 1\ ADC G719S SD Y 13.1
4 M 40 Y A—IV ADC S7681+L861Q SD Y 3.9
5 M 76 Y 1\ ADC Q787Q +L858R PR Y 21.7
6 F 49 N A=V ScC L833V SD N NE
7 F 56 N v ADC S768I PR N NE
8 F 70 N IV ADC L861Q PR Y 74
9 F 63 N 1\ ADC L861Q PD Y 1.1
10 F 61 N IIA—IV ADC S7681+T790M SD Y 9.1
1 M 62 Y 1\ ADC Exon 20ins PR N NE
12 F 59 N 1IB—1V ADC Exon 20 ins PD Y 1.1
13 F 65 N \Y ADC L833V+H835L SD Y 6.7

Pt: patient; M: male; F: female; Y: Yes; N: No; ADC: adenocarcinoma; SCC: squamous cell carcinoma; PR: partial remission; SD: stable disease; NE:

not estimatable; TKI: tyrosine kinase inhibitor.
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Fig 1 The PFS analysis of patients with EGFR uncommon mutations
treated with EGFR-TKIs

TEEGFR-TKIsVG T 1 H J5 Bl Bl ik g ( progressive
disease, PD ) . #EARKFHVIHTE20154E5 H18H, JF
1001 & K LB BE e, R AEPFS 7.4 H (FEI1.1
AMA2070A) (FEL) o 130 B3 I AR BAFAE f T
EGFR-TKIsf 7R L33

A —RIR, 45 BE PR AEGFR-TKIs. %
BB R AFAES 7681 L L861QANZEAE , £k I FH 5 JEk fe
BT SO E (stable disease, SD ) , PFSH3.97
Ao fE=2fbyritels, WaHInig&einsr, st

JTRCNSD, PESMN12210H .
3 i1t

AW FEXT 24 B EGFRZV WL 58 4% [ I R BRARFAIE K 5
EGFR-TKIsJ7 RUH K MESATIRA 0T, KILEGFRD I,
RASIEHEZ EGFR-TKIsIAYT I, ORRN46.1%, DCRN
76.9%, HIPESN7.44H . EGFR/V WL57E Joi /EORR
BJEPFS, #RA MR, (HAEGFREFAE A H & .

AW 5T D WL 58 A8 A 05 P i H Rk AR I 2 AR S
$7681. S7681%87F /& & 4 fEEGFRILIN 204 8. 1768 5%
EFMERAE (G>T) o AW KINST6SIERIE AR 44,
I HAb G A F 6], S7681K LE AUZE AL I HE 2 H60% ,
X 5 Chen 5 SIR i 7E EGFRIEFI G719, S768 . T790 .
L8615 [X I 01 5 5 I WU R AR A 45 S oy — 5, REAE A
WFFEHE AR HINT T G719S X L861QIM 75, # IFE e s e i%
B e Xt TS768IA I F AIIC  (H 5 =, $2/RS7681% 8 A]
REXT AR R M 2500, {H Masago 2010 43 14 1451 S7681
FRRAR R, TR EH AR R MPESKIR 1S H o AW
T S768T LI AR fE H — Lz 2 Bk JRiRyY, BHEic
BTSN H, MR BB IR . 5261S768143 A A T
G719X., T790MM 5% i # — X EGFR-TKIsf PFSHTE9
NALA, 287681535145 FFL861Q. V769LMZEAE f&:
HPESAY A N30 A K12 H o 8% —CEGFR-TKIs
Xt F B4 S 768158 A M BEA — YT Ak, M —fREGFR-
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TKIs, —fREGFRTKIsFIBEXSS768157E B MIA AL

FrS76814N, ASHIFFE ) —H WL 5 AR 5 2 15k
BFRL861Q. BEAEMFFY PIMIEL861QR A (i AT EGFR
SRAFI2% ., H RTAH K L861QIEAL X T EGFR-TKIsZ5 ¥ [t
L AR AR A AR R o 384 58 7 25— AR EGER-TKIs Xif
FL861QERAFEATILH Y, A WFHE/REGFR-TKIs
XFL861QARALTR A RL, (HHURMEL T L8S8RIL G719 %
Ag031 i “ACEGER-TKIs A 45 A S i il L861Q%E
A5, AHESE R 52 —fREGFR-TKISIAY T UL861QKE A
B, PESAMAINIAANHM7.440H, $2/RL861QEAEH)
NSCLCH] B J&—J S PR a1 IR, I R b — 2Rk %
% —fEGFR-TKIsIiYTL861 QIS4 i IH H .

1840 1) 3 S AR AL A 515 7 197 s ) T 2 R ok 22 24
MR . N R K AR (G719S/A/C) L. 1AM
ST R IR G71998 A8 B 5 ATP 35 Fl 1A T B9 4= BUEGFR &
L858RZ [H], BEFEMFFTIHE/R 1840 i FG7190 s 5845 0
PSR BRI AR S, ORRIY A 1K53.3%, HiPFSHy
8.1 o 1M ChiuZF PSR T G719X A% A ORR 4 36.8% ,
M G719XA I S768 IR AEORR M 50% . AMF 7T P LA 1
B1G719X45 I S768THY WL I A #1235 45 %Z EGFR-TKIsIA YT
EGFR-TKIslic 7RO /3 Z2f# ( partial remission, PR )
PFSH8.8 1 H, k& Mse7E (EGFR 19F121 ) B #H4E
ZEGFR-TKIsIAT BT R M PES. G719X4 I HiAth R AL Y
KGRI G7 19X FAGEA 7 A8 41 Jirt PR W] BB 5 BRLEAE
AHEE, EGFRZC DL SEAS A GEXT T-ATPAEF 7 o, X
EGFR-TKIsH U, [HMiIEGFR-TKIsIAYT H A 5= i ORR
Je i KPS, T —ACEGFR-TKIsP 2255 Jé %f T G719X
f[JORRAI1578%, Hi{713.84H, WIZLF—ICEGFR-
TKIs!7,

20508 T4l AR AL 2 5 B EGFRIE 2 11%-10%
S EGFR-TKIsMY 2541 5¢ . —AEGFR-TKIslli KA £icHs %
F1205M2 Tl A RAZHIIC (H 5 T790MR AL LR, 4
EGFRIBUEZR AL 1Y 10015 . WuZr R i 251204 B T4 A%
75 I 5 —ACEGFR-TKIs [ PES /351 14~ H Fi2.s 4~ H o
Yang %57 H 23451 42 22 BTk R JE IR YT 1209 B T4l A%
AR H, ORRHNS.7%, DCRHN65.2%, H{PFSH2.74
A, FWH205MNE Tl ARAEXFTEGFR-TKIsIN 2y . ANk, A%
WFFE3H1205ME FAR AW B, 206452 55— LEGFR-
TKIsiIT o H il e e —4RIFPES A LI, )
V2 JLK B e —4RIGI7 1.5, A7 RGAFIPR,
HATE Imig & e sy . ik, 20508 Tl A AR 2
7 XF BT AT EGFR-TKIs¥ ORI, sl A7 RUH 24 B [ i

() B R ST 8 G N A i W A oy ol e A S
Josi Pk B i VA 5 B U S

1451 £ 25 [ ISP AS I B S 3SL A L833 VAL AR . A4 L
MR R LA, HATE WAk b 24 661 L833V A H83SL
WRARRE, B WERE, RIKPESHS.S 2,
A5 L833V L HE3SL IR AL B H WA H, 658 L&
P, —ZR42HAREIRIT, PRS 67N, $E/RHS3S5L
K 1.833VAURAE ] 4 FEGFR-TKIsHURRAE

L451] £ 3 ] s G I B L8 S8R K2 Q787 QAN SE S . Q787Q.
AR 2098 B T CAG-CAAR] XL 4, £ 5 HMEGFRE
AAEREAFTE . Peng 5B IA Q787 QIE/D WL 5 A8 H 1) 2 =
F136.3% (8/22) . KimZ5ELUSMTQ787QEA RS H #2s
B, Horp sl gl YEfFEGFR-TKIsJT 3 20 HT . EGER-
TKIsVAIT Q787 QAR AF (RJORR A 13.3%, H(vi 17F Ji sk [f]
(time to progression, TTP ) KH12.91H . AKWFFEH 14
L858R M Q787QM A R HPFS 217 A, HHURRAE
PESHA, I i35 I PES AT AE 55 L8 SSRIX Ft ffl B 5 A% 1T
VLB

M4 SCk ke R A5, H T E AN A STk T 2 A 6 451
L833VXHS3SLW AL HiRiE, ¥ WEEHE, HKPFS
HJ8. S o AW L833V L HS3SLAN S S H - i
W, 6SH UM, L2 EARREIRIT, PESH6.71
A, $#2/NH83SL K L833VAN S 4 A H T EGFR-TKIsf& 58

45 BFR408 M, IR AAES7681 X L861 QM
A B E MY FIEGFR-TKIs, AR, ZHEH
AT AR e, HPFSIU 3.9 H , AL byF
J&, PULR N e JEPES Al ik12.2 0 H . 4REGFR-
TKIs PESZ[H) 22 M IR 25 . O s Mg . g
ARG R ) Z M 25 5. 75 AR % JE HEGFR-TKIsix
A RO R, ISR e iR 32 &, WAz
]G 00 1 0 26 5 AT R SR 3 BT A 25 Sy R R =2 — o il
XD WA R, B RGN L = i 25 P s
J& AU A Y EGFR-TKIs A] RE /2 B S HR K SR s @
B I7 T BRI 43 R EGFR-TKIsIN 25 1 5o b, 77 B4 1Y v e Xof
EGFR-TKIs#{E, I 54220 HIEGFR-TKIsHPESH K

L5 Pk, EGFR/ WG ARVE Rk 2 R Y EGFRSE
A, AL SRR, ASTR] R X EGFR-TKIs 1) S
AR o A G R 4320 D 58 A% 1y #5217 R B 2
EGFR-TKIs{A¥7 i ORRFIPESHL 25 ML it f5 v 58 28 {1,
{HASEGFREFARIEH . 5 —EGFR-TKIsH L, —AY
EGFR-TKIs 7] R #18% F T EGFR/D WA AE [RIRYT o
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