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Advances of combinations of different molecular targeted drugs in lung cancer secondary resistant to EGFR-

TKIs HUANG Dong-ming, FENG Guo-sheng. Graduate School, Guangxi University of Chinese Medicine, Nanning
530001, China
[ Abstract] EGFR-TKIs is the first-line treatment of EGFR sensitive mutations in patients with advanced non-

small cell lung cancer. However, the emergence of acquired drug resistance is inevitable. There are a variety of

mechanisms for secondary drug resistance, of which EGFR T790M mutation is one of the main mechanisms. Current-
ly, combinations of different molecular targeted drugs in the treatment of lung cancer secondary resistant to EGFR-
TKIs are the important strategies. Their research progress is reviewed in this paper.

[ Key words | Advanced research

Non-small cell lung cancer; Secondary drug resistance to EGFR-TKIs;
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I i A 4t S e o DL R R o LA it
FRAEAE B Z B WA RAE IR, TR 2 B E 512
IS 2 J& e B o AE /N4 il 9 ( NSCLC) 2 % Jili
WM 80% ~85% ' LG T ARIGIT IR, A
JE oK . T SCR 22, AP s B kA —A
A B RTHESE R LU 250 o il i — by 7
AR 20% , BAAFIIAL8 ~10 A~ AP LU
HARRE JE B JE AR IR B A K D T 32 AR
S I 41 57 ( epidermal growth factor receptor-
tyrosine kinases inhibitors , EGFR-TKIs ) X} 8 fJik 28
AR ] NSCLC 1 %5 2% fife 25 I JC i e A= A7 191 W
BAETFAIT, H AL NSCLC JAY7 Ak T H 2 4
o KT, ERIX EGFR-TKIs 6 7 SUR Y 4 e
ST SR Gt 7 A T 24, 5922 24 W0 ) i R T RICR N
FAZZ BRI, PRk, AR5 1) 245 100 Tk 245 BIL o) S AH B
AT RN 1 6 Y7 Y 255 o
1 %— .Z# EGFR-TKIs ifit Z5 4L #ll & i& 77 5 &

I 507 EGFR U g8 i) B I & 4% EG-
FR-TKIs =41 24, 7 PFS 9 ~13 4~ H o HAl
C & BLRY iR 25 AL AL 45 T790M %828\ MET 4" 1 |
HER2 ¥1% RAS 275 PTEN T .CRKL 3% HGF
{315 FAS-NFkappaB 42 301 | b B¢ (8] J5 % 1k
( epithelial-mesenchymal transition, EMT) | /N 40 Jifg 4%
A o Horh T790M 2878 5 1R A it 25 e 4 L,
5 50% AP
L1 T790M 57 25 4L  T790M 5872 J2 41 Zi i
EGFR JFEH %5 790 fii %+ HH ¥ C-T 44, 53 EG-
FR 8 % AL B 75 2R ( threonine , Thr) 75 7 1
2 B8 ( methionine , Met) , Z R 25§15 EGFR &
X AR R eI B e TP s M ALBE, ffi K 5 EG-
FR S 25 G W 55T ATP, AT 32 EGFR-
TKIs T 25,

1.2 T790M 22T 2536 97 skmg (1) 55— A
EGFR-TKIs B4 HAB L [0 259 . 5 AE B e 5n ik &
JEH4 & Al P Y EGFR-TKIs il 51, 5K 24 2 — X
EGFR-TKIs, HEj% — 1t EGFR TKIs 5% ( A A] Wi
£ EGFR-TKTs i3], bl Je Hidh s Je 55 ) 1%
AR o 5% —40 EGFR-TKIs AL, 55 —
1R EGFR-TKIs B A ZE HIHE 8L, TR 25 % AR 19 AT fig
PERIN . A ARSMIFSE R AN AT M TKTs i 330
HEORT T790M s R K JH: Al 5 26 B DR (g i VR T 4K
7, AR 55 — A EGFR-TKIs 7E It PR AT i35 Hh Al LA
il T790M, {HHXF1BF 4 I EGFR A — & M4 &

75 | AR S RE P , PR G 7 s AR X 26 v I 5 32k 81 40
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EGFR T790M 555 1/ R 25957 & Janjigian 5’5‘:”'
PRTAENE T b WG PRI o, X e ik 2 e A+ 3k
Btz H EGFR 845 1 fili B Jies i 8 R 16, BRI
FHR 3 Je Y 2 5 ST A IR OR . BRI
A7 1 PRI PR R R 7 s PR R, AR 2Z i
— ELAFAEG U IR R AT T I R B8 E , B AR K —35
A3 XF I8 e s AR T8 7 AR AR AR I i 24 1% il Rt da
T i EGFR 5 5 A . i AL 7344
SORE AR A KIGHE— AN R At R
— AN AR R i 1 B BT e 4 ) 43R A S AR AR
BLSEAY , PR 2 B ST R U MR IR YT I — B
i 7 EGFR-TKIs F1H At 38 B (V17 55T T8 2% ) $7
Tl IR A IO FH A3k K A2 245 4 S v | v AT 245 02
HATWFFE ) — N EZ R, . (OMET i@ #% . MET 38 %
FEZ TP R v LA G EEE A . MET 35 4k T D)
Ja S B T SR AE & A R R I bR 2 T B
(% 7% B sh G AR ZE) o Qu & KB,
T I A B 3 %% 8 Fil ARQ197 ( Tivantinib, — filt MET
FIFR] ) FT LA S 0 o %o T R JE i 24 e A B e
Yl & H1975 (& Jeig & e A2, #4 EGFR T790M
RAR) WA, S B R s R T L AR
Ful 5] R i g (5 5 PIBK/AKT fl MEK/ERK
(N, @STAT3 i % : STAT3 {555 T 55 %
WS F RGP I E LR 51 . STAT3 {5 5% T30
ST YNM G5 AL SR T DDA G il i sz A
K A0 R 7 2 4N M 5 08, 30 B R T
TGN S B A AR AL . Kim 250
i Xt H1975 Al PCO-GR WiFp 4 il &R (34574 T790M
S ) BIBIFIE R B, 3K R R Al i 2 am 5 A 43 TL-6,
W% TL-6R/JAK1/STAT3 TE %, FH 1% 18 g nl D)4
I T2 40 %o BT 5 5 2 P WU . ISR R DA
STAT3 3 B AE Ay ia Y7 #E A, W] REI S AS AT 3Pk EG-
FR TKIs ( fJ B Je 55 ) X545 T790M 5845 14 [ifJgd 4
MY 3L, GPI3BK/AKT/mTOR 3 [ : i 3 2 4
JiL PN B i T 2 — R R W 2 A
SIS AR M R R T T e
B SCSRAE R, 5 2 B0 I 14 k& A R R AEAE % )
# o EGFR 275 g 4l {754k T EGFR/AKT i i,
B 7E K4S TT90M 28785t/ At . Yamada 2£"
XF AKT 3% AH A 8 E 1 (Akil, —Fp7E PI3K/
PDK1/ Akt 3 f# rh P o 2 45 5 3 £ vk ny i 42 4R
F1) IR 5E 26 B, il 5 U8k Akil v] L5 |2 EGFR %
AT, R, Akl A BB 584 EGFR ] AKT
FETE (5 0 1) — A S T, X3R5 T790M
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FRAFFH EGFR-TKISs T 25 & 136, AT R — 1>
FEEH . @WMUCL:MUCI J2& i MUCL JEH =Rk 1
— PR E T REN. BELEE S50
b, 43 b R e B M R 1 R A 5 e B 55 T AR R
FIFEAYVEA . Kharbanda 25" % B L8k H1975/
EGFR 4f Jifg ( 335 L858R/T790M ) f) MUCI-C 3 [A
FEIRNT LS80 AKT S R 98, M 4 A K B
AR VR I B E . [RIAEAO 4SS e B AR e it
251 PC9-GR 4 iy ( F23k delE746 _A750/T790M ) ,
& W GO-203 (—7Ff MUCT-C il 57 ) 55 Bl v 4%
JE T LB A T790M 2845 5§ del E746-A750 278
AR A=K, #B1E MUCL-C A 7 B RN —Fh ) EG-
FR fiif 2 () NSCLC 697 7% Z —. ®HIPPO i@
% : HIPPO {5553 B2 — 4% 40 i 400 i 2B < A5 5l
%, Z M S T B R . e R LS,
HIPPO {5538 % b3l 1) 52 AR 8%z 31 i M i A= A 4 il
), gat— RINBERR AL ZI SN, LB # R
ANFARFR R I AR MBI 58 HIE S5 HIPPO {55
A 38 B TE IR AR T I R HEE BEE R . TAZ
Je: HIPPO JE A MR T Xu 2 BF 58 & B, 15
XL ZEAE NSCLC Hrn] LA £ TAZ &5 3235, 1 T
TAZ 7] LM EGFR-TKIs G377 A543 Uz, Fid T790M
it 25 40 A TAZ ] DLyl 20 iz 114) 3 il o A 1 A=
K (anchorage-independent growth) , #j1#fi | J7 [a] i 5%
b B IR 58 ke . TAZ FeikAE R TT90M 51
fif 2581 Z —, TAZ 5 EGFR #1525 Py ik & v] LA 3
5% EGFR-TKIs X} NSCLC k45 M i 25 19575k, ©@©#4
RIEE R T2 % [ (heatshock proteins , HSPs) &
—FPINRESR K B 43 F 4B . HSPs A Jd ik Z2 AL
Lotk R ol S = A s i L e
HSPs 5 7E3 A0 o 235, X Al e 2t i 2235 %)
TR AN TG e 1R B, HSPOO & 5 T ZF
5 g K4 58 R R TR AR S A i TR R SRR E
PRI . EGFR J& HSPOO S5 A7 5 1) 55 R 350 2
12—, Ono %' Ay SZIGHF5T W, CH5164840 (—
i 4 HSPOO il 77 ) AT LA 98 2 3 5 JE X NCI-
H1975 (#7417 T790M J& [H 5848, Xf I ¥ 5 Je i 24 119
MR ) A1 NCI-H292 (EGFR i Ik B AR IR (1)
PUMWIRERE ST LAk, B CH5164840 FIJEi& e,
A LA NCI-H1975 40 feny ERK (5538 % . it
HSPOO #1518k 5 EGFR $ 1) 254 AT BB LR A 801
EGFR-TKIs Tif 25 1697 5. (2)55 =48 EGFR-TKIs
YEIT TT90M 2875 i 2« 4 =t EGFR-TKIs ( AZD9291
CO1686 \WZ4002 55 ) AR RASFE 254, vl

DIARBH B EGFR T790M, [m] i) %F EGFR #5842
WEAMGIVERN . 2015 4= Al K 2s A0 1) AU-
RA2 G IRBISESE B B R, 55 =A% TKI 254 osimertinib
(AZD9291 ) 3597 C %21k Ht EGFR R Y7 I Ao A= i Jie
I NSCLC & WL % 3 (ORR) ik 71% , HAH K
A REMEAREAR, T CO1686 15l IR Aij i 46 A1
VI IR IR 25 3, s R APy, B EIER
Bk
2 % =4 EGFR-TKIs M Z5#l§l & i8 7 R B§
2.1 55 = EGFR-TKIs Mif 25 #L  HEpx & =44
EGFR-TKIs [yl PR w40 T97 3 , 15 4k A P it 25
P 5 pa v S 1)) Z R O S N N i )
5% =X EGFR-TKIs 5 | &t 245 B L & A A, HAH
KB GE AT D, (1) AZD9291 Tt 24 : Thress 25
ST T X AZDO291 T 245 1) 1A Jg 01 it 9 K6 5 1 I 2%
DNA, X} 7 {5 ofDNA #4717 Ay, K IH P —17
WY EGFR C797S 287% i o8 Ar F2 1A T2 AZD9291 Tt
2o SRIGRT 15 ik AZD9291 AbFRAY cfDNA FEAS
#4757 DD-PCR 4341 FPAFRAKAEEERTIAN T790M [
PR A B 5 BT AZD9291 i 2, W 43 A
SRR 6 BRTT CT97s R4%,5 filf4F TT90M 5
AEARFATF CT97s 278, 4 f5i] TTO0M 58 4% it I {HAT)
#E77 EGFR R R AF . %W 58 M 315 1 AZD9291
i 245 (AN RIAL R SR AL T 0028 AT, 53R T s il
EGFR C797s it 250 Bt (2) Rociletinib (CO1686)
iy 2% : Rociletinib 43 J&—F g B[ AN A] 3 EGFR 5878
S T PR SR BT ) R, X T790M ] A A A%,
ELGHEF A EGFR £ 0 /N, Walter 251 7£ %t Roci-
letinib {251 NSCLC AR5 H , I e I H: At 58 A%
(MET, BRAF, ERBB2, HRAS, NRAS, KRAS, PIK3CA )
8¢ EGFR "G A iEds o T 25 4 % EGFR 3 #% 14K
FAPEREAR, 5 EMT A02¢, 3 Ho6F AKT $1 1 70 5084
Piotrowska """ 3 31 %F {8 i Rociletinib J5 3 & 1 £ %
) IR PRAS FEAT 20 B, WX Rociletinib J7 57 A 2L
(1) T7T90M 578 12 il ff 35 v, 6 f5il 2 T790 Hf AL, 2
5] T790 B 2= Hy B/ NI %A, 3 451 T790M A H
L EGFR P34, T790 B A= RUFN T790M FH P4 v % A]
IS T [6] —1y Rociletinib JGI7RTIIARAS . 16I7 A
T790M [H k4t Jir o5 B 48] 5% 1) X5 rociletinib (957 4%
JIVE o J IR S T P S T B — B SV R T TR . R
T BTG EAYT T790 B A Rt A E Y,
2.2 55 =A% EGFR-TKIs T 25757 5mg K25 =A%
EGFR-TKIs 254 H i J& Il IR I w0 28 B B, H A
R 25 HIL T 18 R 58 4235 A, T AE 6B A VA T R -
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SO . T B 1 SR 0S5 MAPKT
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PUG ,NF-kB 3% o] LBUIESE ] EGFR 5538 % .
FELIET NF-kB 7] DLA 25008 /0 9 410 L % EGFR-TKIs fY
fif 25 E T o
3 4EiE

i 10 SR AT EU AR S AN d AT B
R PEIHAFIGE RN AN E . A EGFR U A8 1)
NSCLC & —4 i i H e e e & e, B lh
M i NSCLC Ja97 iy —Fhik . H Al EGFR-TKIs &
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A8, SR T [RIREAS 1] s f st oF PR 24 . X6 TKTs 2% & 14
i 245 1) ) AL, 4755 206} it 25 B 0 — R AT
F 35 EGFR Uk 5878 | Wi 41 M 55 % 5308 I8 I 4%
BB 2 e s AR R 55 T RIS o itk — 4R
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Research progress of anesthesia management in video-assisted thoracoscopic cardiac surgery CHEN Xian,
TAN Wen-hao. Department of Anesthesiology, the Second People's Hospital of Qinzhou, Guangxi 535000, China
[ Abstract |

cardiac surgery has made rapid progress in recent years. A large number of clinical researches at home and abroad in-

With the development of minimally invasive and visual technology, video-assisted thoracoscopic

dicate that sufficient preoperative imageological examination, intensified Doppler ultrasonography monitoring during
operation, fast-track anesthesia and effective one-lung ventilation lung protective strategy are the main points of anes-
thesia management in video-assisted thoracoscopic cardiac surgery. The research progress of anesthesia management
in video-assisted thoracoscopic cardiac surgery is reviewed in this paper.
Cardiac surgery; Anesthesia management

[ Key words| Video-assisted thoracoscopy;
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