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Relationship of EGFR-216 G/T Gene Polymorphism with Clinical Efficacy of Erlotinib for Advanced NSCLC
LI Yu-ping', ZHANG Xiao-qing', SHU Ping', NI Jian’, ZHANG Li-bin', XU Li-li'(1. Dept. of Pharmacy, Shang-
hai Pulmonary Hospital, Tongji University, Shanghai 200433, China; 2. Dept. of Oncology, Shanghai Pulmo-
nary Hospital, Tongji University, Shanghai 200433, China)

ABSTRACT OBJECTIVE: To investigate the relationship of epidermal growth factor receptor (EGFR)-216 G/T gene polymor-
phism with the clinical efficacy of erlotinib in the treatment of advanced non-small cell lung cancer (NSCLC). METHODS: The
polymorphisms of EGFR gene promoter -216 G/T (rs712829) from peripheral blood cell of 135 advanced NSCLC patients was de-
tected by Sequenom MassArray® iPLEX GOLD system. The relationship of EGFR-216 G/T gene polymorphism with response rate
(RR), disease control rate (DCR) and progression-free survival (PFS) was analyzed. RESULTS: The percentages of GG, GT and
TT genotypes in EGFR-216G/T (1s712829) were 81.5% (112/135), 11.9% (16/135) and 6.6% (9/135), respectively. There was
statistical significance in the difference of RR between GG and GT+TT genotypes in EGFR-216G/T (18.2% vs. 48.0% ,P=0.002).
There was statistical significance in the difference of DCR between GG and GT+TT genotypes in EGFR-216G/T (53.6% vs.
76.0% ,P= 0.042). There was statistical significance in the difference of PFS between GG and GT+TT genotypes in EGFR -216G/
T (3.95 months vs. 6.80 months, P=0.038). CONCLUSIONS: There is relationshiop between EGFR-216G/T gene polymorphism
and clinical efficacy of erlotinib in the treatment of advanced NSCLC. EGFR -216G/T polymorphism is a potential predictor of clini-
cal efficacy of erlotinib in the treatment of advanced NSCLC.

KEYWORDS EGFR; Gene polymorphism; NSCLC; Therapeutic efficacy; Relationship

NN A N OA NI N A NON MO NI NN NON NN NN NON MO NN NONNON MO NN NON RO NN NONNON NN NONNON MO NN NON MO NI NN NON MO NN NON MO NN NONNON NN NN NONNOI NS NN NON NN NONNON MO NN NONNON NN NN NONNONNSN NN

B g B B B BT 2 PE RO ARG O R [T F B 2540 5 6 22(2):107.
Jk,2008,8(8) :639. [6] FEROV, B, A5 2 BRI R SRR B RIS
[3] BHiz, s, i, 5 000 IX 2003 — 2008 44T 25 AT 245 90 %o 50 2 A PR T 77 5 A8 Tk B (R I 5 0], o
Py ol P 55 0 2 A P L BT T 245 R DG M I FSE [0]. 4 B 24 B Fedi b 26 % ,2007,6(6):397.
%,2010,20(7):37. [6] Hansen GT. Mutant prevention concentration for ciproflox-
[4] HSHHZ T2 /NI, 4 D8 w2 a5 acin and levofloxacin with Pseudomonas aeruginosa[J].
i 2 AN SR PR 25 3R A AR DG MR ARSI [I]. 4 B 25 42,2012, Int J Antimicrob Agents,2006,27(2) :120.
AT - b B 2 R IR 4 T Y VY01 (7] XUZTH, TR/ AR TR, 45 SR T TR IS 24 %o i 2 AN 5
" ASEA I E < 1 DR B 24 24 RHUF L4 0 H % B (No. 2010-YY-01 PRI P 5 R 5 1 252 A .
* FALLGIG . BFGET7 1« 0 R 252 A2 A B, i 021- P [ s R 25 22 5 2 &, 2007,23(6) : 420.
65115006, E-mail: gracylyp@163.com [81 MRk, sk E M, £ Fbe 40 B 2528 1 St i 259
#BAFVEH R FATZGIN . BT i) I R 2 2 A2 A S T 41 FHAR AR DCHEDFSE[I]. P B 25 4 % 2%, 2011,8(2) : 75.
135 :021-65115006, E-mail: zxqkitten@163.com (ke F1:2014-03-25 &[0 H #]:2014-07-14)

FEZGE 2014 4F55 25 4550 34 China Pharmacy 2014 Vol. 25 No. 34 - 3207 -



IR IR e — oA 1 s R 3R A K R
Z A (EGFR) 1% 22 R3S 0 1) 791) ( TKIs ) , 885 UE S AE B AR /N
A iliEE (NSCLC) fl—£RI6TT . 4RIGTT LA R bR AT A
RAF AT R0, T S35 A< 6 0Tl /N A s £ 2 0 2 A7 000, A
SEBIR I RO AL o I R & B IS 2R W A
PRRIRIE S e # N R R R 22 i E B R IN A stk
B EGFR LK 22 25 0] #iilll EGFR-TKIs S P e Hilm ™, H A=
N R L EGFR J3 8 1--216G/T BT iR 2 &4 (Single-nucle-
otide polymorphism, SNP) 5JE %4 JEify7 NSCLC Y77 Y
B, R Z B R AT 135 B I NSCLC
FRE AN I L B 2H EGFR-216G/T 3 R EI A 74378, ¥R 15 EGFR
Ja 8 F-216G/T S H IR Z 15 JEig &2 1397 NSCLC I IR
g GIE S
1 #ERERE
L1 #EH

A 2009 4 1 H —2013 45 7 A AR fihgi R 41 i el 4H
LTS M NSCLC 2% 135 ), ¥4 g rp Vi A RE .
HRE 2 — R AT AT oA SR AT
o AW F R LR = k%52 EGFR-TKIs JL & e 150
mg/d PR BLZ53R 9T , B 25 R ol BUAS T i 2 1R B
MAEZE . ANZFRAE  AEHY =18 % M4 [ b TNM 4 135 R
T~ IV 3 23 5 ¥ A B A 22l i AR I B 1 a0 e Ay g 1)
NSCLC 3, &5 1k3Rd7 1 /N A LR 2404 1 4]l & ok
ATV A g g &t B AE AR T 34 1 IR A 7
oAl 4 B4 R VA T T B s e KO Y . IR IR 2 1 i i
B B PLZE B AL R rA BB A RS 5 IR
BRI E A

135 14 # HA NSCLC & 4 19 L 4F #% Sk 60 % (39~83
%) Hh B 9341(68.9% ), Lotk 42491 (31.1% ) 5 Jifds 107 451
(79.3% ) , 53 8 1 (5.9% ) , BRI 11 471 (8.1% ) , KAz 2
B(1.5% ), Hfth 741 (5.2% ) ; M b 3 37 41 (27.4% ) , IV 141 98 45l
(72.6% ) ; ECOG PF4y 0~1 43 128 151 (94.8% ) , 2~3 43 7 14
(5.2% ) ;IR L 57 41 (42.2% ) , WA AR ZE 78411 (57.8% ) -
1.2 FROEM

AR SR SO MR 1E 1.1 (RECISTL.D) PS4 i W97
BN TE AR M (CR) T 22 (PR) JPadiifa e (SD) Al AR
JEJE (PD) . % WL 22 fift % (RR) DL CR+PR HEE, 5 48 1l 2
(DCR) LA CR+PR+SD 44, ok A4 (PFS) : DL 2
FFURFRIIHE] AL o5, B U RN B] R 5 A7 4 e B 7l
HASTECTAN, 47 H B AT BE Ay oa 17 32E 7 140 I A 2% B UL 4 i 147
I
1.3 EGFR-216G/T £ E % 751 a#& 7l
1.3.1 FZEGH . DNA #RPGA T & (32 E Omega 23 A ) ; Mas-
sArray Analyzer 4 system (3% [# Sequenom /A 7] ) ; sequenom i’
J (318 Sequenom 3 H] )
1.3.2 FEHYIDNAFEE o 7RI ANE RS BB & 5 e
ANEFEIKI 2 ml, BT ER MR A LR, —40 <C
TR-AF. i I DNA $2GA 7 & 1B DNA (G156 B 3 454E ) , DNA
{RAET—80 CH
1.3.3  SIiEIT 54 MRS FE A HAR 7 M m £
AMEALS, FIH 3 [ Sequenom 24 7l 151 #1114k /4 Assay De-
sign 3. 1% T2 R A HHsE 20 (PCR) P18 5| My Fnd
SR IE S| Y, RS AR W TR BR S W R 5 A
Hed & X -216G/T (1s712829) v p5 B 5 5 PE 7 38 51 1 h
5 -ACGTTGGATGCGCAGCGCGGCCGCAGCA -3'F15' -AC-
GTTGGATGGCTAGCTCGGGACTCCGGC-3', i fifi 5] ¥ Ky
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5 -CGGCCGCAGCAGCCTCC-3',

134 FEHESBGH . SRIAL)E B3 R4 DNA FE G 2 B i
B 10 ng/pl, FBEHFAN 1 pl/AURE S T 384 FLAR b, SR JE I
H PCR P44 2 i )2 3 #0001 U 1 Taq R4l . & 0.5 pmol
) PCR %[ 4 . 2.5 mmol ) ANTP, PCR JZ Jii 4144 : 94 C 2
min; 25 94 °C 20 5,56 °C30's,72 °C1 min, fEFF 45 ;72 °C 1
min, 4 C {FAE4 . N 0.51 U MEFIRPERERR T (SAP), &
BRI A ANTP, FLRFIE SE il 52 07 38 3 74510 5.4 pmol 1445 4Efif
514 .50 umol ¥ ANTP/dANTP {54 .0.5 U ¥ Thermoseque-
nase DNA R & 0f o S 25144 :94 °C 30 s;88)5 94 C 55,
52 °C 55,80 °C 5 sTEFR 407K ;72 °C 3 min, U711 B IE
Rk 20 min J5 48 B 8l S AU AR T Spectro CHIP S Ao a5k
Jii B0 MassArray Analyzer 4 system #6301

1.4 Hit=EHH

K SPSS 16.0 # 4 #4758 /3 #r . EGFR-216G/T &
A NSCLC H 37 I PR G BRASAE AT 98 5 e 7 %00 2 a) il A e e
SR K 50 88 Fish” s K A A 95 064 700 o A 4750 M Ka-
plan-Meier 5 , 3 #F47 Log-rank #: 56 20 #r . T A G146 56 34
WML R KL . P<0.05 HZEFAHGHITFE L, P<0.01 H2
5B BESITEE L
2 #HE
2.1 EGFR-216G/TERAEEANETHSH

135 f3i B A NSCLC Jifi i g i EGFR-216G/T A£17£ 3 F 4§
for DR R, B R4 5910 GG 81.5% .GT 11.9% . TT 6.6% .
o7 FH B A% P-4l o 13 (Hardy-Weinberg & B #:56: , P>0.05, 154
FEASK [ T W — AR A
22 BEEBSIFERTHHER

135 {51 .40 NSCLC 3% A2l 31 77 204 . 0 9l CR,
32 PR, 46 141 SD, 5 A %R (ORR) J}y23.7% (32/135), Hr
GG HEH A RR : 18.2% (20/110) ; GT+TT H K %I RR : 48.0% (12/
25) , LU BE R 2 7] RR 22 524 B 38 401 24 L(P=0.002) .
M4 95955 45 ) 26 (ODCR) K 57.8% (78/135) , Hirh GG 3 [H] #I
DCR:53.6% (59/110) ; GT+TT FEE #I DCR:76.0% (19/25) ,
2L 2 6] DCR 25 538 G125 X (P=0.042)

X F oAt W] BE R ST ALY B K E— 2 SR F G 56
Fish’ s A5 R0 . 4550 B, B M PERIXS RR A2
G2 E X (P=0.028), HrhaH A M AILEEEHRR &
T HYEEE R otk B T RENS L EGFR-TKIJEIS B JEIRYT
Mkt . A RFE A RRAE G35 R AR \ECOG 114y
P90 43 W 25 %) RR F1 DCR 1) 5% i Y TE 55 1 2% 23 L (P>
0.05), W5 1,

2.3 ERES PFSHXE

EGFR-216G/T £ [K %Y GG 2 [F 74 g 3 {37 PFS 24 3.95 4~
A, GT+TT R[N B & 5 37 PFS 4 6.80 4~ A, Log-rank 43 #r
P=0.038, 27 A Gt #3 L(P<0.05), WE 1.

PE—H2R FH Cox [a] AR PES FiHAth o B8 5200734 4
HRZ BRI 0HT . 45 RA8w , B AR PR
FRSHS WAL ECOG P43 .\ TNM %35 43301 %t PFS 114 52 1
TG E X (P>0.05),

3 itig

NSCLC J&4FR & 5 R FIAE T 2R dg i A b ooy =2 — , 7%
TR NS . SRR/ NSCLC 5 R B E JE e
HBERE B G by AT B A RYT . S1ESbiT 24 A
[ , 3 4F S I T (9 EGFR-TKIs 2 43 80 15136 97 25 9y W 10
NSCLC IBIFFERE T 1. 1254 m] e S P bV -

HEZE 20144555 25 4545 34 )



F1 IGFREXRHEMEGFR-216G/TERRE SEEERITH
HIX &R
Tab 1 Relationship of clinical baseline characteristics with
EGFR-216G/T genotype and clinical response to erlotinib

" RR DCR
7H R R [ -
iy, % 1.000 0.387
<60 7 17(23.6) 39(54.2)
>60 63 15(23.8) 39(61.9)
il 0.028" 0.076
'S 4 15(35.7) 29(69.0)
% 93 17(18.3) 49(52.7)
L ] 0.809 0.394
s 107 25(23.4) 64(59.8)
JERE 28 7(25.0) 14(50.0)
TNM /M 0.174 0.563
Mb 37 12(32.4) 23(62.2)
\% 98 20(20.4) 55(56.1)
ECOG 4> 1.00 0.455
0~1 128 31(24.2 75(58.6)
2~3 7 1(14.3) 3(42.9)
WA 0.841 0.728
2 57 4. 34(59.6)
& 78 18(23.1) 44(56.4)
SNP-216 0.002°* 0.042"
GG 110 20(18.2) 59(53.6)
GT+TT 25 12(48.0) 19(76.0)

“P<0.05 F/RERAGIHAE ;" P<0.01 TR EFARESR
=94
*P<<0.05 means statistical significant difference; **P<<0.01 means
statistical very significant difference
1.04 Group
- GG(n=110)
- GT+TT(n=25)
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Fig 1 Relationship of EGFR -216G/T gene polymorphism
with PFS
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R AVERITS Z L, 252 IR /N, BB 5 TH% . R
TR e H ARG R H A EGFR-TKIs 2259, HATi% K259
EHHI AR EI NSCLC (9 —2kal =Z3AY7 75 1, I IRIA YT i
ANITROR AT AR ZE 2SI RS T AR B MR 22 570 4R
{7 A5 VAR 1 g 122 A 22 5% B A AR i W ok F EGFR-TKIs
BRIS7 2, S B A FH 245 SR AR D ) O B

2R 2 2 AR PRI ST 5 T A MR AL T 25 343 13 ok
W, 7 AN ]S T ] — 28 097 R0 SO AR AR 22 57 Y Dt
KRR Z (] i BE R 22 55 . EGFRGEHE 4341 T AR IE 3

TEZD 20144555 25 45 34 1]

21 60 R0 e R 4 % 1, FEAE NSCLC HR 3% P JiE Rk R ol
19% ~89% ., EGFR HA e #E40 s 48 5 404k sl 8 T A
EHT AR I AR RN iR 42 28 RS S VR P, LA g 8 g
K H0 A9 25 EGFR-TKIs 3 NSCLC B ali sk —k w8, 4
W97 3¢ W EGFR (5 3¢ 35 %} EGFR-TKIs 16 77 A # - 10 J R
I EGFR 235 (1) 5 ARG it 988 A9 I R IG 97 85 SR A TR i
o SRS TFIRFE ST IRINERNAL , 2 5 3 H 155 5% RE . EG-
FRJA 8 F A 0F 55 55 2 D RE B LAY AL A WA« -216G/T
(rs712829) F1-191C/A(rs712830) . JEHAEW A AFEARE L, A
WFFE R N AR A I BT s A SRR A0 A1 25 5 (B T A
SENERMRE ), IERAVERR T, ARSMIFFY 271 EGFR JA 3))
F-216G/T K& K Z2 B PE WA 816 2% , f# EGFRmRNA FlI
HEFRA LAY, EAMG KRG —25 B 7R -216G/T 5 EGFR
i 22 P A AT AL 500 R 7 2AOC RAEAE S Lo W Jung M AR
FEBEOF I LB, #5447 GT RN R E 5 GG 2R R A M L
BAT U BB I 5 (87.5% vs. 66.7% , P=0.042) L) J
KM PFS(16.74 1 vs. 5.14- 7, P=0.005) ,{H OS & F L5 i1
M (P=0.729) Liu G " 7E IR A BT LB, #5707
T & RS A B A WY B K PFS, HE R A
Giit# 5 L (H OS 22 IR L Gu it 3 IS SR 78 )L I8 &
JB G YT B BT 5T R BL-216G>T A BE I 7 )5 9. T
Giovannetti E 25" I TA S S35 Y7 3R TS 5% SNP 7 /5.1
ToAAeME X SZE I 50 3 Ul B BE DR 2 A A A5 (-216G/T) FEAS
() A8 BN RTR R 22 (Bl AEAE R I S 1A 22 57 BEAE T8 2 EG-
FR-TKIs i AR I 5011 5292 2 25 9 76 0365 A P 09I R 7 4L
AEXT R AT L P 1 A DL Ik TR P 4R

AR5 Fl MassArray Analyzer 4 system 44;1] EGFR-216G/T
(rs712829) WY HAZTTER Z A1k, 4 BT 5L MR 5 JE I8 B B iR TT
M NSCLC YT AL E R o 455 EGFR-216G/T GG f1 GT+TT
FEH A RR 2 0] 22 8 St 22 5 L (18.2% vs. 48.0% , P=
0.002) ; EGFR -216G/T GG I GT+TT L [H % DCR 2 [b] 2% F A4
Gt 5 X (53.6% vs. 76.0% ,P=0.042) ; GG fl GT+TT KL [A
AU Z (8] Hp 3 PFS 252 78 Gidt# 5 X (3.95 10 H vs. 6.80 ™A ,
P=0.038), LI &5 RFHLILHEA 57597 RR .DCR K H (i
PFS Z [AIA A OGP o 3 5 M7 AFF 4N Shitara M S0 5 X H
ABBEWI I, 5 GG HE R B B A L, #5577 GT 2L [ 11 &
H HLA () DCR DL K PFS IIF 3R 451825, ik 4h
ARG Lo BE M HEE R M RR & TR RHE IR L
T 58 3 B BEZ L EGFR-TKI JE I8 B JR 1897 P 3k EE , X S5 1
RBIF SR — 3
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EGFR-216G/T B8 2 281 5B B R 7 80U (B AAE— 7€ 1A
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TTHETT , 764 J5 % EGFR-216G/T LK £ 28 M 5 s AR 17 B 2 ]
B RIEHIEAN . B2, AWF5E 453 58 EGFR-216G/T HA%
T /R 22 5% B NSCLC #3451 ] EGFR-TKIs JEi% & e 16 7
YT R0 TG AFAE — 5 I RZ R, SR T [ N A1 B RTSS 18 A GE
—, BE75 B A EGFR-TKIs &7 T 88 1505 (9 2L W24 hric A
FFRAJETT I Z (0 Ak B R 78 18— A e 5
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Analysis of Drug Resistance of Pathogenic Bacteria of Infection Respiratory System Disease in Pediatric De-
partment of 2 Hospitals during 2012—2013

ZHONG Chao', HE Ye-jian', LI Shu-qing’(1.Shenzhen Guangming New District People’ s Hospital, Guangdong
Shenzhen 518106, China; 2.Shenzhen Guangming New District Central Hospital, Guangdong Shenzhen
518107, China)

ABSTRACT OBIJECTIVE: To investigate the drug resistance of 4 common pathogens of respiratory system disease in pediatric de-
partment of 2 hospitals, and to provide reference for related disease treatment and rational selection of antibiotics. METHODS: 3 957
medical records of inpatients with respiratory system diseases were collected from pediatric departments of 2 hospitals during 2012 —
2013.The bacterial culture and drug sensitivity tests of 4 kinds of bacteria which had high detection rates were analyzed statistically,
and drug resistance of bacterial were compared within 2 years. RESULTS: The bacteria in the list of high detection rate were Staphylo-
coccus aureus, Streptococcus pneumoniae, Escherichia coli and Klebsiella pneumoniae. There were small differences in drug resis-
tance of 4 kinds of bacterial within 2 years. CONCLUSIONS: The pathogenic bacteria and drug resistance of related diseases in 2 hos-
pitals show regional specificity, and their drug resistance have changed with the change of year.The doctor can choose the drugs em-
pirically according to drug resistant spectrum and select antibiotics reasonably based on drug sensitivity test for further treatment.
KEYWORDS Pediatrics department; Respiratory system; Pathogenic bacteria; Drug resistance
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