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[HE] LA KT 2R R BN H 7] (epidermal growth factor receptor tyrosine kinase inhibitors, EGFR
TKIs ) 7EVAY7 5 EGERIE DU A28 1A /N i ( non-small cell lung cancer, NSCLC ) 1 TS B35k, A
&, MR A L RN TR, H LA 25 DL AR T790MZRAE | cMETHEEN Y4645 . HaTE A SCHkiREEGFR-
TKI 25 L 2 — ANSCLCEE AL /N9 ( small cell lung cancer, SCLC ) , K 13%-15%, e 21/ L
2L, HAR A AN TIERA T it o A SO e[RRI T AR i (R 7 8 PN B HEA T T A9 S, SR
T HILALRTTRENLE], BT A TR e AL AL 2050 e S B PEAR  . NSCLCH AL SCLCBUE, i ke T
V25 TR, WNRBIBLRIGE | PS3ELRI VG . PTEN M264TEEIR J8 4845, [a] B X i Al A A s . R
SPRMEAE T AT TS R . BTy A 1 2 R ik — LT TR
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[ Abstract ] The use of epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) in the treatment of
sensitive EGFR mutation in non-small cell lung cancer (NSCLC) has been proved significant curative effect. However, the ac-
quisition of the drug resistance to EGFR-TKIs is almost inevitable, and common drug resistance mechanisms include T790M
mutation, cMET amplification, efc. One of the rare resistance mechanisms of EGFR-TKIs is the transformation from NSCLC
into small cell lung cancer (SCLC), which account for about 3%-15%. It is an important rare drug resistance mechanism which
is not well understood. Therefore, it is necessary to review the present situation and the progress of the this drug resistance
mechanism. This article summarizes these hypothesizes from two parts, which are respectively the "common origin" and
"transformation time node". At present, two possible mechanisms of this kind of transformation has been proposed, which are
respectively the hypothesis of the tumor heterogeneity and the hypothesis of the transformation from NSCLC into SCLC. This
article also involves a lot of changes in the level of molecules, such as the lack of RBI gene, the inactivation of PS3 gene and the
mutation of PTEN M264I gene, etc. At the same time, this article summarizes the characteristics, the diagnostic methods and
the treatment strategy of this kind of transformation. There are still many problems which need further research and resolution.
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Mt 25 2. 20134, NSCLCHNCCNFS g 5 H
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1 NSCLCS5scCLCZABEME T4HiaRYEE#2 IR

JEE T 40 (cancer stem cells, CSCs) S48 716 T g
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H Hi 32 % WS A NSCLC 5 SCLC 4 i sk Y T4
[F) (4 i T4 e, B B LR JE” . Tatematsu
LU E T 4 EGE RIS A i I 4 i i 2 s A4 i
FLAT 43 Ak R Bl 28 D9 43 006 ik g A L TR RE L an g Akl
SCLCHH M . I IRATIEHE F B, e m TR TPS3 K
D RIRB 1L R () 25, il v YT 44 i HL A 5% by
SCLCZH ML i RES . LAk, Jili 1T 41 Jf 38 v] 45
$5717 EGFRIE PR 28 745 1) i AN B i Al 4 i e, R
] i 2L A #54E A NSCLC A AMISCLC A il i ¥ i
it 94 X750 200 i BT 400 Ay B 9 AT S CLC A% b g = 4 L s
EGFRYE i f TTAY 244 i v 2 A d 4 0020l oAb R4
VIR 4 S EGERE FE 15 21, Miettinen&F 2022191
N, EGFRIE[H 2875 FIE BR 1 EGER 5 5 4 [H] 4K 2 il g
LI 240 Jifa 1 3% 56 A oAb . M EGER{S % #¥ EGFR-TKI
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2 NSCLC EGFR-TKIsfi{25-SCLCE 4k & S A B9 JLFHER
b

NSCLCA EEGFR-TKIsT 254k M SCLCH & A=A

PATERE . B, EERHZHLE 38 1R T IR, 7
SRR ST . NSCLCHE AL SCLCIR .
2.1 iR S BB R S T S T I B R 22
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BT AR R 2209, SR, SO IAH, SR B 2 iR
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b R R 2 Y BI] 308 PP DA TR SRR ik L WA R e
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NSCLCHH il 3458 & Je i ad B v, $ sz JESe s % ),
UNIEGFR-TKI, #4{LHSCLC., A —2b2xd TRz M .
SequistZE 78102728 Ykl FRE AR SCLCAN MU SR 5 4 Ji
A EGFRIE AR GAS , Hn] IEBISCLCIHFIERT &), i
&M A NSCLCHN L% Ak ik . EGFRIER 2878 BEvT LAAF
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T 5 A EGERHEE N 578 1) Iiigg T AN B A AE , iz R T4
i 7] RE A EGFR-TKIIH 24 Fit ES 5 29301

REFERF 5T 21, EGFR-TKIFEAEE FNSCLCIHSCLC
EEARIME— R 2. NSCLCHEL i SCLCIy & AR LIl 57 F
FFXTEGFRAHNHIN), 19864F 1Y — IS4 B/, S% Y
BE BN 22 W ANSCLC, AT TN 24 5 PR A T
A, e FRZH 2112 W SCLCBY, Watanabe 28 BAPE BT A
VIBRARASHEA TR BRLH L2 W, K IR 1012 W by e
8 KA TSCLCH AL, i {UA 251 i #4452 2 EGFR-
TKIMNAYT, 1B RIEZ AT,

Btk Z 4k, SCLCHAL Y A& A= i AT LI 37 T EGFR
KPR o Sequist S5 BIXT 4552 Uik I T IS FINSCLCF AR YIBR
PRAVEA TS, & PLEGFRIEFAERINSCLCH EGFRZEAE T
NSCLCA H:SCLCHAL AT REE/N.
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AR IESCLCi AL sy A, (A5 0] LIAE N A2
HESCLCHALMA LN E, RIEH EGFRIBUBIE RN T AE 1
NSCLCA B H A AV HSCLCHIW T, 7EEGFR-TKIfY 57
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3 NSCLC EGFR-TKIsf[{Z5-SCLCE: LI FHL 5!

AR BOR B 2 1 SCLCHL 1B/ M EGFR-T KN 25 HL i
() Z2 05 i LR R, B LA FHLHITE SR AR AL P 2 5R E
K — L 5SCLCH AL A G 2 i B B AE M 4> 73
.

3.1 RBIZEPRGRE RBISEHAEAN NS WG WA IR 1,
RBIFEHI i 2 25 15 i 20 JRU A G AR 45 , ZESCLCHefbr
R EAE ., £ MSCLC 100% 7 7ERBI R B . EfiR
FIRBIFE H B & FSCLC ., RIFIIE . BEEIEDY. IR
BHCA I TN Al 4],

Sl S 56 UE B R B1KE PR Ay e 2 18 1% 52 Wi il 28 N
ARSI ) B TR, 5 3550 A A 2 PN 3 e R 4 L 650 1) 1
Jneel, SrFFIESE, EGFREARTH 25 H AL B SCLC AN,
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1M, PIK3CAREPRIA P 5 A8 i tHBRAE R £15% FNSCLCHE
Hhtesl, FTLA, XtSCLCHEAMIN & AR 5, A 138 H 1 3
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. 2R S T A AR R
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WIRPRZE N AR IC T AN il MR L PR ORI 1T
PRZETORGI 37 PR SRR 0sssenl GRS |, P
FICA/NNAE s IRIRFRBL L, sCLCHkEilE . 51
R, FEALJS SCLCHE A A DLE I | i PR BL PR
fb, HERed; 2yWiusdE b, Wi SR EsCLCb)T
LE S UL

HAR IR LA AR T kscLc S & isCcLCz
[ FR AR, SRTT, C & 0 —2H 2 ML A fENSCLCH R 1L
/NRNA M —2H 22 AT AETNSCLCH I B AL DNART 35 %
FEEF— S AR SCLC . RILFE LI SCLCIEANRERE IR
2 ML SCLC, WFAT#E AP SCLCIE AR,

5 NSCLC EGFR-TKIsTiZ5-SCLCE L BYATT XT3k

FetbscLc 52 SCLCRA LI EZ 5 mRARPIE, AT
PAZE T M 2L A 5Ll AR 7. 1 AR ESCLCARY T Jr 5
“WitsH/ R+ UFEIH T IR T #ALSCLC, Jr AR Z &,
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FRA WS I TE IS B 2 i Tt e L E AR AT
WFE B0, ML & scLC, #LSCLCHIT G AHX 4%
%, i H., SCLCH¥AL{EEGFR-TKIMEIA AL VE v 5
B4,

BRUbZ 4k, T3 EGFRIBUER S AE () SCLCXTEGEFR-
TRURIF AR, Bl #EMINSCLCH /i SCLCHT BE XS
EGFR-TKI[FFEA R4, (HEINSCLCITAF% . Sequist [¥)
RIEFR, 46 SCLCHY B H 7E4 2 EGFR-TKI S LT IR
7R R, IR X EGRR-TKIAT A4 1T “Tiit 2% - 7 ek -
it 257 O RACAE, [ st it DR AT e Ui s (R12) o % el
HH, BEAT FFLE M EGER-TRIE SV K 1, it 25 WL B i &%
MR FI R I M 2R HE R R, iX SE g ] 55 — 8 EGFR-
TRURSTBUSA R EAF PRI TSR R IZF,
2x AN [R] 5 B A e PR 22 R, 2% SR B $E 7R T R
XFEGER-TKIM 24 H AT WEAE By n] i i vk, gk — 2L i 17—
UIERAS R LR RIG SR, FRRIERH 2 = 00h ke B A
EEE TR,

ShoemakerZEIFR, TEIGIKFTMF 2, navitoclax

(ABT-263) , —FBCL-2. BCL-XLIHI5, 761477 2 i
SCLCHUE 7 38 3 A7 3850 RV 3 HA I R i 56 &5 SR B
HZGABT-263 (AL 43 F 3 HHIBUAS 7 250, (HIER 5 T 24
B EABFEFR R Y, Niederst Sequist¥E 22X IR AR IEFR, #5
i EGFRIE UK S AL NSCLC AL I SCLCAM R AUt
ABT-263 = BERURK, A2 ™ Az s TR, i ELRHUR
W10 59 T T790M [ 28 8 M 24 NS CLC AL 5 o ik 245
RFRWPTAHABT-263MIK A RAEFALSCLCIIRYT ik
HHAWI,

Kenichi “FK, 7EEGFR-TKIM 245 L By, fivgd il fE [
B A ZAEGFR-TKIMEVAMEMT 25 ML, AnT790M IR &
2B FSCLCH AL [ AF 7T M) — N [, 7EEGFR-
TKIMT GG E2697 T, % RS — N RE RN AT REA AR
TR LA K eI A7 A2 R TE S o e 2 2

6 TRAYEPRIE K 15 BB (5]

HAT, REXFSCLCHAE NEGFR-TKIM Z5HL ] 2

B 1 "HERER SEMERZENBRRSXA, AEEREIR B MERRERIR  C: NSCLCE L ASCLCIRIR. METF488 (CSCT) EIEEN L
KIS, M ARFEES LA NRMERER T (CSC2) , iZMEE M T4 B AT AEE RS 4 (L ANSCLCHRRFISCLCHAE, 2R SR 1%,
EGFR-TKIRT A D el RNSCLCHRA, TSCLCARBaTR BIHZiG ES1EM, Rl “MBRRERIR", tATAEE S L ANSCLCARA, iZNSCLCHRAZEEGFR-
TKIEFE S T8 L ASCLCHRAT, BI “NSCLCH L ASCLCIRIR .

Fig 1 The association and difference between the origin of cancer stem cell and two hypothesis. A: The origin of cancer stem cell; B: The
hypothesis of the tumor heterogeneity; C: The hypothesis of the transformation from non-small cell lung cancer (NSCLC) to small cell lung
cancer (SCLC). During the process of proliferation and differentiation, an original cancer stem cell (CSC1) differentiate into an cancer stem
cell (CSC2) with the ability of specific differentiation. This cancer stem cell (CSC2) can not only differentiate into NSCLC and SCLC cell and
form the tumor heterogeneity at the same time, and EGFR-TKI can reduce or eliminate NSCLC cells, and SCLC cells residue and gradually
play a leading role, which is the hypothesis of the tumor heterogeneity, but also differentiate into NSCLC cell firstly, then transform into
SCLC under the pressure of EGFR-TKI, which is the hypothesis of the transformation from NSCLC into SCLC.
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2 BREXTEGFR-TKIBU M Z R EEEFRE L, #EEGFR L858RBURRTHINSCLCLZ HEGFR-TKIATTE L ASCLC, #HUSCLCRERE
EGFR L858R R%E, RIREHHMAZPIC3CARE, Z2d71ARINTT, BXiER, ZHSCLCER L ANSCLC, iZNSCLCRIETHRHBEGFR L858RETKR
T, MAZPIC3CART K, A4 445 FEGFR-TKI, BRESCLCH L& &= EMmiZy, tkSCLCRHREFHBEGFR L858REARE, AR EFHE
PIC3CARZE,

Fig 2 The change of the sensitivity or resistance and gene and phenotype of tumor after the treatment of EGFR-TKI. NSCLC which had
sensitive EGFR L858R mutation transformed into SCLC after the treatment of EGFR-TKI, and the transformed SCLC not only retained the
original EGFR L858R mutation, but also contained new PIC3CA mutation. After 7 months of chemotherapy, the second biopsy revealed
NSCLC, which only contained sensitive EGFR L858R mutation, and no new PIC3CA mutation was found. At this time, EGFR-TKI was given
again, then the resistance occured again because of SCLC transformation, which not only retained the original EGFR L858R mutation, but

also contained new PIC3CA mutation.
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