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Detection of EGFR gene mutation in periphral blood of NSCLC patients in Yun-
nan by Super-ARMS and its clinical significance

CALI Jingjing, LI Hongsheng, SHEN Zhenghai, MA Luyao, LI Quan, DU Yagqian, LIU Junxi, WANG Xiaoxiong, GUO Yinjin, ZHOU
Yongchun (Third Affiliated Hospital of Kunming Medical University, Yunnan Cancer Hospital, Yunnan Key Laboratory of Lung
Cancer Research, Joint Laboratory of International Cooperation for Regional High-Incidence Tumors at High Altitude, Kunming
650118, Yunnan, China)

[Abstract] Objective: To detect the mutation of epidermal growth factor receptor (EGFR) gene in peripheral blood of non-small cell
lung cancer (NSCLC) patients in Yunnan area with Super-ARMS, and to explore its correlation with clinicopathological characteristics.
Methods: A total of 222 blood samples from patients with NSCLC were collected between January 2017 to December 2018 in the Mo-
lecular Diagnostic Center of Yunnan Cancer Hospital. The EGFR gene mutation in peripheral blood samples was detected by Super-
ARMS, and the relationship between EGFR gene mutation and clinicopathological features was analyzed. Meanwhile, the independent
risk factors influencing EFGR mutation were also analyzed. Results: In the peripheral blood of 222 NSCLC patients, there were 81 cas-
es (36.5%) with EGFR gene mutation. Among them, exon 19 deletion and L858R gene point mutation were the most common (75.3%
of total mutation); female patients had a higher mutation rate than male patients (45.9% vs 27.0%); patients <60 years old had a higher
incidence of mutation than patients =60 years old (43.2% vs 28.8%) (P<0.05 or P<0.01); moreover, patients with no history of smoking,
no history of radical surgery, adenocarcinoma, advanced stage and no history of chemotherapy had higher incidence of EGFR mutation
(43.9% vs 21.6%, 39.2% vs 21.2%, 43.9% vs 4.8%, 39.7% vs 23.3% and 44.0% vs 23.5%) (P<0.05 or P<0.01). Multivariate logistic

analysis showed that young, no smoking history, adenocarcinoma and no surgical history were independent risk factors for EGFR gene
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mutation (all P<0.01). Conclusion: In the peripheral blood of patients with NSCLC in Yunnan, the mutation rate of EGFR gene is high-

er in patients with age<60 years old, adenocarcinoma and non-smoking. Super-ARMS method is more sensitive in the detection of EG-

FR mutation in peripheral blood of lung cancer patients.

[Key words] super amplification refractory mutation system(Super-ARMS); non-small cell lung cancer(NSCLC); epidermal growth

factor receptor (EGFR); DNA mutation
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il o A tHE v AR AR IR, FER AR &R RSB ER Y
J T B S e A, Fe A AR /N A i (non-
small cell lung cancer, NSCLC) & ili & /1 ¢ & DL 1 IF.
M, 2915 85%. F H iy 1k, NSCLC Y A o A
BLH TS AN 58 4 75 28, 38 5 A2 K I 7 52 4 (epidermal
growth factor receptor, EGFR) & T 11 11 5 i 2B Kk
&k R N E VN IR B HE R 22—, HRARES L s
IR P11 75 (tyrosine kinase inhibitors , TKI) #E [
2y 5 5 R IR A R FRC . AS[RE A
Jit e 55 o S AR FEAM AR AN[F] , K] 1k, EGFR 2 PR A P ot
NSCLC B # Ju N 2. Mg AL AR IR H i
ARG B < A A, bR AR 2 SR SR I L AR AT S H e ot
PESE T HAFAEE — € RIRAA RS, T4k, A i
TR Y T T vk mE DA SR HRCR 48 Ji 8 2 2R A
PR RS 390 o e 6 L4 3% 5 R DN T2 R 4 Y
BAUIRAS o AHIT TR AEEZR Y HERH A R A2 5 4t (super
amplification block mutation system, Super-ARMS) i
R 222 451 fiti e B 3 1Y) EGFR R84 I, 5% H 51l
PR3 BRARFALE (0 AH AL BEAT 20 M7

1 #ZRERE

1.1 W R FH

W 2017 41 H E 2018 4F 12 A fE =7 & Mg
P B 43112 W 23 b U HEAT EGFR 3[R 928 16 10 1) 222
1l NSCLC i 3 I IR %5k}, BT A 18 3 ¥ {8 Fi| Super-
ARMS 7546 I 40 & 1f EGFR 3 [K 245 (1 5 i . Heep
1L, ot 111 415 5% 26~86 %, HHALAFE S 60
2, Hidi>60 % i 4L 104 41, <60 % 1 35 118 491 ;
BEA%: W R (>400 S2/4) BY I 7E AR & 74491, ToWRAH &
148 491] 5 B A3 P B 1E 7 PR 7 54 1, oAl 168
Bl 5 7 il e v A b X 56 1, ok Al R HLIX 166
1] 5 YU 198 451, 2 B B e 24 451« A6 0 T 2 3475 4k
7 8161, TeALTT & 141 48] 5 K8 W0 Ay it 350 ok 8 93 k-
RN 3361, TFARE 1896 s A M ik 52 % 18
], o 22 e 52 35 204 151 5 i 180 191, A ik g 42 451
TA~IIIA 31 43 1] , IIIB~IV F: 179 151 CJib I8 1 PG 43 3034
T ] B g B0k B e TNML 2 301 28 )\ ™) 5 A5 32 b %
Rkt 17341, Toiz i e #e 43 48 441
1.2 iR A BRAZBR R IR

{5 FH| EDTA $LER ML , K4 10 ml FMA 1L, 3£ 57

(T 1 L N a1 70 N e = R WY M B WY
SRELIM I (4 °C,2 000xg &0 10 min, B L3, 7206 b
B 1L 8 000xg & .0 10 min, HL & , BI 4 AIF 75 1L
). B J5 5 Circulating DNA Kit(Spin Colunm 2
A Ut B P 3R H DNA #EAT R o
1.3 Super-ARMS i # ] NSCLC & # 4 & o 5 P
EGFR ® Z %X R

48 N\ 2K EGFR % K R AF £ 5 %¢ ' PCR A il 15
B AT A  BURF RS i DNA JP-EGFR [ P4 % i
a4k K (NTC) B X R % 67.5 ul, 43 AN 247.5 ul
ff) P-EGFR J2 % ¥ & 2.16 ul ff) P-EGFR V& & i , 78 7
TR 2T, R ILEL 70 wl if N P-EGFR 8 B 2 W 46 1. PCR
SN R 2R — B B 95 °C 10 min, 1 AMEIA ; 25 B
B£:95°C 405,64 °C 405,72 °C 30s, 15 MEH; 5 =
BB :93 °C 40 5,60 °C 45 5,72 °C 30 5,28 NMEH ; F
2 = B 60 °CIF U 52 FAM FTHEX (5 5 . Bk 45
AR R S AT .
1.4 %itsas

%L FH SPSS 24.0 BAF AT it 50 b, SRR 7
6 56 B R 1) AR R 90 0P it EGFR 3 [K] 5238 55 1lfs PR s P2
HRAE A A S , B3R H Logistic [5] V9 %} EGFR 2 [K] 5%
3 55 5 R 2R 1R O R AT RE . A P<0.05 B P<0.01
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2.1 $MEALKXEGFR AR R EHN

222 i NSCLC 35 41 Ji A A% b, Fe s I H 81
1] EGFR 28 K| 58AF , & AL 285 36.5% , H HH B S
A5 61 51 (19del : 32 151] ; L858R : 29 f51] ) , 5% W, 5 4% 15 4]
(S7681:3 i ; 20ins: 1 1 ; G719X: 3 1 ; L861Q: 1 1 ;
G719X+S7681:5 1 ; G7T19X+L861Q: 2 %) , %7 4k 5
R 9E A% AL 45 19del+T790M . L858R+T790M : 5% 2 4 ;
19del+L858R: 1 14l . -2 AL5EAF ffr o L5 DL 1
22 ShRE X EGFR AR R T 5l R mEAHIEL X 7

GiitsE g (R D BoR, 111 ok g, 58
AF N 45.9% (51./111) 5 111 61 53 1 d 3, RAF R
27%30/111) , i3 Lh A Giih 22 L (P<0.01) . 4F
=60 % #5745 RN 28.8%, FE Ik <60 % 1) B 4 =RAR
R 43.2%(P<0.01) . 7 148 1 KW HH 2 h , 65 4
(43.9%) 4 5748 , B & w5 T B A3 B0 0F 78 WO 1) 28 3
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(21.6%-+16/74, P<0.01) o 33 BI4T T AR A7) i fifi 350 il g = 19 exon (-de)
Pk BB T IS, S (21.2%) , B A T e
TR LI B E R F(39.2%) (P<0.01) . i EH - 13 (GAI)
EGFR % [K 5238 % (43.9%) 3. 35 w2 T i He RL 1]

= 2] exon (L861Q)

= 20 ins
A (4.8%) (P<0.01) . TIIB~IV I EGFR & [X 57 = G7IOXST6R!
R T ~TIIA H1 582 0 54 £ (39.7% vs 23.3%, e,
P<0.01). JoAky7 52 ¥ EGFR RARHE & THRAE 1 NSCLC £ 41 E 0122 h EGFRZTT5 4347
AIT S R (44.0% vs 23.5%, P<0.01) . 1] B 3 Fig.1 Analysis of EGFR mutations in peripheral plasma of

DX 1S P 5B I B s b B B K SRR B 5 EGFR % NSCLC patients
R RAE T AR KA (4 P>0.05)

#1 NSCLC £&EJME M3+ EGFR EFERE 5InFRIEFFHERN X FR
Tab.1 Relationship between EGFR gene mutation in peripheral blood and clinicopathological features of NSCLC patients

o EGFR mutation Log-rank
Characteristic N
n % x P
Gender
Female 111 51 459
8.572 0.003
Male 111 30 27
Age(t/a)
>60 104 30 28.8
4,929 0.026
<60 118 51 43.1
Region
High 2 41.1
B 56 3 0.679 0.41
No-high 166 58 349
$ Nationality
Han 198 13 54.2 3.63 0.057
Minority groups 24 68 343 ' '
Smoking status
Yo 4 1 21.
© 7 6 6 10.584 0.001
No 148 65 36.5
Drinking status
Yes 54 16 29.6
1.448 0.229
No 168 65 38.7
Surgical resection
Yo 21.2
© 33 ’ 3.902 0.048
No 189 74 39.2
Chemotherapy
Yes 80 18 22.5 10.558 0.001
No 142 63 444 ' '
Chronic history
Yes 66 24 36.4
0.001 0.980
No 156 57 36.5
Family history
Yse 18 9 50.0
1.544 0214
No 204 72 353
Histology
Adenocarcinoma 180 79 439
. 22.497 <0.001
Non-adenocarcinoma 42 2 4.8
Distant metastasis
One 79 40 50.6
5.108 0.024
More 95 32 33.7
Clinical stages
I~IITA 43 10 233
4.028 0.045
IMB~1V 179 71 39.7
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Tab.2 Multivariate analysis of EGFR mutation in peripheral blood and clinicopathological characteristics

OR(95%CI)

Characteristic Exp (P P
Low Upper
Age 0.396 0.21 0.746 0.004
Smoking status 2.628 1.302 5.301 0.007
Histology 17.392 3.964 76.316 <0.001
Surgery 3.766 1.461 9.707 0.006
3 W At 5RARN, Ty HL AR B B TR T A —

AHIE T BB 3 B T 2017~2018 4E 2 g 44 Bl g
= Bt 73 -2 W 4 oA I ) 222 4] NSCLC i35 40
Il EGFR 2 PRl RA 7 O, Hos RAL K 36.5%, 311
Z R O SCHRPARGE (1) AR 2, B B T K
SEUO R AIE 5 45 R (25.5%) , 3% B Super-ARMS 72 5 fif
Jie: B A1 B I EGFR 2[R 98 AR At 2R o iy, LR AR %
7SI =R RAAY = B NI oy 20 35 R T B2 N1
[ 98 DNA (cf/ctDNAD i I 55 4R 19 77 =X, /2 Super-
ARMS [1] %% FH 5 ARMS V278 51 , X 28 355 26 1 B 78 46
() 5838 AN RN — P S B i A0 A ks I T v . S Ak,
FAZH AT LS 19 5 40 T B FI LS8R £ AR #
R WL(T75.3%) , 5 B N AMRkiE — 0,

PR 48 TG SCHR R 38 , EGFR i [ 5 L R4 4
5 A 2 7 18 G719X. 4h & 1 20 S7681. 4h & 1 21
L861Q-4M & T 20 ffi A F14H 2 F 20 T790M =47, i
0 T 5 — AR 3 AR Rk TRLYR YT B BUsk
AP R 5 L RAR I — 254 N TKIURRAR (S 21
18 G719X. 4h & T 20 7681 Al 4h & T 21 L861Q) Fl
TKI A BB 245 98745 (AP R T 20 36 A FAE 5T 20
T790M) . B 798 7R , EGFR 3 [K 58 WL 3848 & A R
5.9%~20.4% . AT 5T 45 5 I 2 A 1 IX it A A
()27 L IR AR 26 (24.7% ) et F At X 5y, BRI A
AR A AR (13.7%) N 534b, AR A 5% 2]
1 W 545 W f G719X+S7681 545 (6.2%) B N 8
W, 3R = B X EGER 28 W A4S (R #E [ VA T A
R AR, X T 2 B b X R MR IR T
Ao

AW 5T 45 4 R 5 R 56 A 2[Rl 2 Logistic 73 #r
B8R, B e o EGFR JE (K 2828 R 0 v T AR AR
i FE A, 1X 5 GOTO S5 (1) 5 #E R 7Y & EGFR 2
DRI SR8 ) A ST 5 e R 3 AH — B (R R A8 b

SE 97 R, DALt of B U Al e 58 2 1E 4T EGFR 2
PRI WU 2 — B AT AT IR 9T T B AN B8 35 R AR
R R RAR F Ty, X5 2 T AR aE04
FAIRF . SRR B ZH RBRH G — MR
T ot X CE B AN TH S I BRI S5 R e e
PR, FLAHR I KR ORI B D ) U 1 2 3R T
BRI, XA T 8w A BB X L i K
R EFEREA TR XA T 60 % &
BRI EEERRER, 5T RA T2 —
FC) AH 7 BRSNS N B A6 A B AR ¥ EGFR gk
DRI R A (R o fHL 2% 8 B ACHIE 50 Hh 47 5 B R AR L
Fr i Be A v, DALk, L4500 R B 22 [ Bt 7 15
BISCHF . BARARUI SR R IA T RN R A 7%
Wi, AH T TR A /D>, AT REAS HAA AR A, BT A
it B o W KA R i — P IRk

ROk I N, Lotk b B P RAL # 5 , {H Logistic
5] U5 53 it A< R 30 14 31 A EGFR 2 PR 98 78 1 4t 37 52 i)
BRIE X 5 BRAE ) — Lot FE R T8 AR A7, 3 Bt &5
B JER AT, — 777 THT AT R A A 7 AR A B AN 8 K,
RAET 9NN Logistic M M RN =2 , BRZ R4
Hr ] DAHERR VR 2% L2 T80 (AR S % 2 3R
VB A B 22 AR R (9 T AR ZE i 2, T s B 2R
R i B 2D BRI, X T PR 2 75 2 52 EG-
FR B PR AR RSl 57 PR 338 A e gk — P AN, (H R
RRA Y EE N L EE e, X5 ikiE™ 2
— . AL, A FUAE LA R M R = R
DX R LT M2 B B e (OO0 G A S e 46D 2 T) 1) 5K &%
I, R R I & 20 1) AR ZAFAE G i 22 5, JL R R AT
REAZ LG R 1 2B TR AR B A7 A A K 1R 20 22 01, %o
Gritah RIE R 7 S, PR, X 8 T T ) SRAR 7 Rt
AR PHT AR 5 I LAIESE o

Zi bR, NSCLC £ 5 A 3%  IRHE 52 L B 2R Y
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