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[ Abstract ] Lung cancer is one of the most common malignant tumor in the world, severely threatening human life.
Recently, targeted therapy such as the epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) made huge
progress in treatment of lung cancer. EGFR-TKIs, with its high selectivity and low toxicity, is the first choice for EGFR-mutated
patients in stage IV non-small cell lung cancer (NSCLC). However, secondary drug resistance becomes a clinical problem to
be urgently resolved. In recent years, a series of preclinical studies showed that EGFR-TKI can enhance the antitumor activ-

ity of ionizing radiation. Therefore, EGFR-TKI combined with radiation is extremely promising therapy pattern for advanced

R

NSCLC. This review will discuss the research status in EGFR-TKI and radiotherapy for advanced NSCLC.
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L1 5|20 A SRS RELAT 24 ) SO B AR A1 5 i 4 L %
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A, V48 24E SRR 592% | 82.5% . 62.5% ., L4H
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J7 (EP, 61 Gy) +Z Pt FEPLIA YT 5 Jo ik JE & A 7%
B e s L R AR R 7 LTI RAFF Y . 0 5 S73 01 /3 1
ISHTER, BHAERE 4L (n=118) #5224 (n=125) Hff
AR (2310 vs. 351 H, P=0.013) . [AIt, XFFIIIH
NSCCLCHERFEAREH AR e L RRIRT T A I B A7 3R
i, FHULEAR AT B 22 J5 e R 8 e 1k T BB A T
R R YER AT

JEIR B R B LE AT )7 T, Rigas%E IR 17— b

[ i ks

www.lungca.org



R i O % 52014 4E 4 H B9 1745 45 430

Chin J Lung Cancer, April 2014, Vol.17, No.4 * 361 -

B BRI RAJE 5% X LI Al PIBRNS CLC [ ik 7 5 e
ISR C 2 YRR YT AL BRI A T T He R o MR
WRLBT, SRl 6L Gy, [RILS T I 2 Z VMR &
REH, IBYT A A -7 R TR IR e s e B B R 150
mg/d, 24 524301 B EH AL, Hoh Lok 541%,
31% . f9m44%, T1IbHH44%, PSH0S-14) 96%, 15%HF 14K
#HNFE210%, JLIEE e 4ERmn YT 4l o Btk iy, 2
PR F FEMITLAEPES, JEI e A S LB A5 5N
13.5H vs 10.47H (P=0.12) ; IREMFFTLAEOS, I 5
B3040 H vs 25.14H (P=0.20) ; 5 —WF55 245 M TTP,
IR &R CIK B R AP LI TTPH AR LS, W22 &7 4 N
13.14 (P=0.00S) , ZMF 5T $2 78 A ATYIBR A TITHNSCLC
[F2E AR T I e s B e e e ] DUEK T TP, 25 75 1%
FIRE 5B e IO B I AHME R A G HPFS 508
JoH B S

A, AEFOREE IR S B AR 4 B R A T
HINSCLCHEGFRIEAZ IR A K HALST 7 O A A7 1 Tl
7N, R R R SO R

3 4iE

25 TR, EGFR-TKLi 25 |2 4 i & fH v . 5
YHARLPA T, BT . SRR B
241 60 - A S AL 48 5 NS CLCAH I 25 1 i S
P SRR I A, & AR5 5 e B e s OO
DX IR, T 4 1) 25 900 5 0T B A5 G R TR AR IR R .
TR M NS CLCIRIE b7 WA B 5 EGFR-TKIZ%
FEAS N B, (RSB AR 7 502 75 v UGS 347 (197
B T I — IS XTI HINSCLC, EGFR-TKI
WA S S AL O IR S, ELIBE5 1 3 s 7 i 8 ) Sk
Jifi 5 () 2 A= ATh SR AN W] 2R B Te) . R 26 Ak 7 O i 4 5
HITH: FARR B NE, LIS e 5 BT 80
sz AT, H R A ECT U0/ T R e A T

(NCT01391260 ., NCT00563784 , NCT0088851145 ) B 3%
AR BE & SERl S5 G R T AR WIER A, X Se ik A5 A
fi#FF, EGFR-TKIEE MIIEY T 5 7 B S 7EMUHINS CLCH
JEBLH S R TR E S

% X M

1 Raben D, Helfrich BA, Chan D, et al. ZD1839, a selective epidermal
growth factor receptor tyrosine kinase inhibitor, alone and in

combination with radiation and chemotherapy as a new therapeutic

10

11

12

13

14

15

strategy in non-small cell lung cancer. Semin Oncol, 2002, 29(Suppl 4):
37-46.

Chinnaiyan P, Huang S, Vallabhaneni G, et al. Mechanisms of enhanced
radiation response following epidermal growth factor receptor signaling
inhibition by erlotinib (Tarceva). Cancer Res, 2005, 65(8): 3328-3335.
Zhuang HQ, Yuan ZY. Progression in the mechanisms of EGFR
inhibitors combined with radiotherapy. Lin Chuang Zhong Liu Xue Za
Zhi, 2009, 14(6): 560-562. [IEUEM, 525355, EGFRAM AT 8 fAL
Tl AT EE . IR R AR~ 2% 5, 2009, 14(6): 560-562.]

Albanell J, Rojo F, Averbuch S, et al. Pharmacodynamic studies of the
epidermal growth factor receptor inhibitor ZD1839 in skin from cancer
patients: Histopathologic and molecular consequences of receptor
inhibition. J Clin Oncol, 2002, 20(1): 110-124.

Tanaka T, Munshi A, Brooks C, et al. Gefitinib radiosensitizes non-small
cell lung cancer cells by suppressing cellular DNA repair capacity. Clin
Cancer Res, 2008, 14(4): 1226-1273.

Gilmore AP, Valentijn AJ, Wang P, et al. Activation of BAD by therapeutic
inhibition of epidermal growth factor receptor and transactivation by
insulin-like growth factor receptor. ] Biol Chem, 2002, 277(11): 27643-
27650.

Janmaat M, Kruyt F, Rodriguz JA, et al. Response to epidermal growth
factor receptor inhibitors in non-small cell lung cancer cells: limited
antiproliferative effects and absence of apoptosis associated with
persistent activity of extracellular signal regulated kinase or Akt kinase
pathways. Clin Cancer Res, 2003, 9(4): 2316-2326.

Rogakou EP, Boon C, Redon C, et al. Megabase chromatin domains
involved in DNA double-strand breaks in vivo. Cell Biol, 1999, 146(5):
905-915.

Yuan ZM, Huang Y, Ishiko T, et al. Regulation of RadS51 function by c-Abl
in response to DNA damage. ] Biol Chem, 1998, 273(7): 3799-3802.
Chen G, Yuan SS, Liu W, et al. Radiation-induced assembly of Rad51 and
RadS2 recombination complex requires ATM and c-Abl. J Biol Chem,
1999,274(18): 12748-12752.

Ohnishi T, Taki T, Hiraga S, et al. In vitro and in vivo potentiation of
radiosensitivity if malignant gliomas by antisense inhibition of the
RADSI gene. Biochem Biophys Res Commun, 1998, 245(2): 319-324.
Williams KJ, Telfer BA, Stratford IJ, et al. ZD1839 (‘Iressa’), a specific
oral epidermal growth factor receptor-tyrosine kinase inhibitor,
potentiates radiotherapy in a human colorectalcancer xenograft model.
BrJ Cancer, 2002, 86(7): 1157-1161.

Huang S-M, Li J, Armstrong EA, et al. Modulation of radiation response
and tumor-induced angiogenesis after epidermal growth factor receptor
inhibition by ZD1839 (Iressa). Cancer Res, 2002, 62(15): 4300-4306.
Hirata A, Ogawa S, Kometani T, et al. ZD1839 (Iressa) induces
antiangiogenic effects through inhibition of epidermal growth factor
receptor tyrosine kinase. Cancer Res, 2002, 62(9): 2554-2560.

Das AK, Sato M, Story MD, et al. Non-small cell lung cancers with kinase
domain mutations in the epidermal growth factor receptor are sensitive

to ionizing radiation. Cancer Res, 2006, 66(19): 9601-9608.

[ i ks

www.lungca.org



* 362 -

16

17

18

19

20

21

22

23

24

25

o ] fili 98 2 520 144F 4 55 1745 55 440

Chin J Lung Cancer, April 2014, Vol.17, No.4

Ready N, Janne P, Herndon J, et al. Chemoradiotherapy (CRT) and
gefitinib (G) in stage III non-small cell lung cancer (NSCLC): A CALGB
stratified phase II trial. ] Clin Oncol, 2006, 24 (Suppl 1 ): 7046.
Stinchcombe TE, Morris DE, Lee CB, et al. Induction chemotherapy
with carboplatin, irinotecan, and paclitaxel followed by high dose three-
dimension conformal thoracic radiotherapy (74 GY) with concurrent
carboplatin, paclitaxel, and gefitinib in unresectable stage IIIA and stage
I1IB non-small cell lung cancer. ] Thorac Oncol, 2008, 3(3): 250-257.
Rothschild S, Bucher SE, Bernier J, et al. Gefitinib in combination with
irradiation with or without cisplatin in patients with inoperable stage III
non-small cell lung cancer: a phase I trial. Int ] Radiat Oncol Biol Phys,
2011, 80(1): 126-132.

Center B, Petty W], Ayala D, et al. A phase I study of gefitinib with
concurrent dose-escalated weekly docetaxel and conformal three-
dimensional thoracic radiation followed by consolidative docetaxel and
maintenance gefitinib for patients with stage III non-small cell lung
cancer. ] Thorac Oncol, 2010, 5(1): 69-74.

Choong NW, Mauer AM, Haraf DJ, et al. Phase I trial of erlotinib-based
multimodality therapy for inoperable stage III non-small cell lung cancer.
J Thorac Oncol, 2008, 3(9): 1003-1011.

Komaki R, Blumenschein G, Wistuba I, et al. Phase II trial of erlotinib
and radiotherapy following chemoradiotherapy for patients with stage ITI
nonsmall cell lung cancer. ] Clin Oncol, 2011, 29(Suppl): abstr 7020.
Zhang X, Zhu GY. Advanced research of the 14" World Conference on
Lung Cancer. Ai Zheng Jin Zhan, 2011, 9(6): 613-616. [ 5KJilL, )31 £
| DUt SRR S (R T . SR AE R R, 2011, 9(6): 613-616.]
Socinski MA, Morris DE, Stinchcombe TE, et al. In corporation of
bevacizumab (B) and erlotinib (Er) with induction (I) and concurrent
(C) carboplatin (Cb)/paclitaxel (P) and 74 Gy of thoracic radiotherapy
in stage III non-small cell lung cancer (NSCLC). J Thorac Oncol, 2009,
4(Supp 11): C64.

UNC Lineberger Comprehensive Cancer Center. Combination
chemotherapy, Bev, RT, and erlotinib in treating patients with stage III
non-small cell lung cancer. [Cited 9 January 2012] Available from: http://
clinicaltrials.gov/ct2/show/NCT00280150.

Okamoto I, Takahashi T, Okamoto H, et al. Single-agent gefitinib with
concurrent radiotherapy for locally advanced non-small cell lung cancer

harboring mutations of the epidermal growth factor receptor. Lung

26

27

28

29

30

31

32

33

34

Cancer, 2011, 72(2): 199-204.

Ando M, Okamoto I, Yamamoto N, et al. Predictive factors for interstitial
lung disease, antitumor response, and survival, in non-small-cell lung
cancer patients treated with gefitinib. ] Clin Oncol, 2006, 24(16):
2549-2556.

Ohe Y, Nishiwaki Y, Yokoyama A, et al. Safety and efficacy trial of cisplatin
(P) with vinorelbine (V) followed by gefitinib (G) and concurrent
thoracic radiotherapy (TRT) for unresectable locally advanced non-small
cell lung cancer (LA-NSCLC): Japan Clinical Oncology Group (JCOG)
0402.] Clin Oncol, 2010, 28(Suppl 15): abstr 7084.

Wang J, Xia TY, Wang Y]J, et al. Prospective study of epidermal growth
factor receptor tyrosine kinase inhibitors concurrent with individualized
radiotherapy for patients with locally advanced or metastatic non-small
cell lung cancer. Int ] Radiat Oncol Biol Phys, 2011, 81(3): e59-€6S.
Chang CC, Chi KH, Kao SJ, et al. Upfront gefitinib/erlotinib treatment
followed by concomitant radiotherapy for advanced lung cancer: A
mono-institutional experience. Lung Cancer, 2011, 73(2): 189-194.
Kelly K, Chansky K, Gaspar LE, et al. Phase III trial of maintenance
gefitinib or placebo after concurrent chemoradiotherapy and docetaxel
consolidation in Inoperable stage III non-small-cell lung cancer: SWOG
0023.] Clin Oncol, 2008, 26(15): 2450-2456.

Rigas JR, Carey MA, Rubin MS. Efficacy of maintenance erlotinib
versus placebo in patients with unresectable stage III non-sma Il cell
lung cancer ( NSCLC ) following concurrent chemoradiation ( D0410,
NCTO001538803 ).] Thorac Oncol, 2009, 4): S371.

Zhu GY, Li FH, Li XN. The role of EGFR mutation status in patients
with stage III non-squamous non-small cell lung cancer treated with
chemoradiotherapy. J Clin Oncol, 2011, 20(suppl): abstr 7032.

Zhu GY, Li FH, Bai H. EGFR mutation status predict survial and response
for patients with stage ITII squamous cell carcinoma of lung treated with
chemoradiotherapy. Int ] Radiat Oncol Biol Phys, 2011, 81(suppl): abstr
268.

Pek KK, Corinne FF, Fiona HB. Targeted agents in non-small cell
lung cancer (NSCLC): Clinical developments and rationale for the
combination with thoracic radiotherapy. Cancer Treat Rev, 2012, 38(6):
626-640.

(k. 2013-10-23  f&[1]: 2013-12-08)

Cite this article as: Li XN, Zhu GY. Clinical Developments for the EGFR-TKI Combined with
Radiotherapy in Advanced Non-small Cell Lung Cancer. Zhongguo Fei Ai Za Zhi, 2014, 17(4): 357-362.
(ZFE 1, R)H. EGFR-TRKUBA BT IATT W -l /N i (1 O 7 4 T vl [l fili g 24 5, 2014,
17(4): 357-362.] doi: 10.3779/j.issn.1009-3419.2014.04.12.

A il s s

www.lungca.org





