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Effects of ADRB2 (rs1042713) Gene Polymorphism on Therapeutic Efficacy of Anticholinergic Drugs in
the Treatment of Refractory Asthma Pediatric Patients

REN Danyang', TU Caixia', LI Huiying', LI Yunwei', LI Ming’, YE Dongmei’, SHEN Jianling', GUO Pin', LI
Yuanli’, XU Tao', ZHANG Quan’(1.Dept. of Pharmacy, Children’s Hospital of Kunming Medical University,
Kunming 650228, China; 2.Dept. of Respiration, Children’ s Hospital of Kunming Medical University,
Kunming 650028, China; 3.School of Pharmacy, Haiyuan College, Kunming Medical University, Kunming
650106, China;4.School of Pharmacy, Anhui Medical University, Hefei 230032, China)

ABSTRACT OBIJECTIVE: To study the effects of ADRB2 (rs1042713) gene polymorphism on therapeutic efficacy of
anticholinergic drug in the treatment for refractory asthma pediatric patients. METHODS: 171 children with refractory asthma were
selected from outpatient department of Kunming Children’ s Hospital during Nov. 2016 to Jul. 2019. The distribution of 4DRB2
(rs1042713) genotype, the clinical efficacy [asthma control test (C-ACT) score, FEV1, FVC, PEF, maximal mid-expiratory flow
(MMEF )] of anticholinergic drug were analyzed statistically; the response of different genotypes to the use of anticholinergic drug
were also analyzed statistically. RESULTS: 148 of 171 refractory asthmatics pediatric patients were administered anticholinergic
drug, among them 50 of the 71 A4 genotype and 36 of the 77 GA genotype responded to anticholinergic drug treatment. Statistical
analysis showed that 71 children with A4 refractory asthma had improved C-ACT score, FEV1, FVC, PEF and MMEF, there was
statistical significance, compared with G4 genotype (P<<0.05); the response rate of the 44 genotype to anticholinergic drugs was
2.71 times that of the GA genotype [OR=2.71, 95% CI (1.38, 5.34), P=0.005]. CONCLUSIONS: The detection of 4DRB2

(rs1042713) gene polymorphism has some guiding significance in the treatment of refractory asthma with anticholinergic drugs,

and the response of 44 genotype is better.

KEYWORDS Refractory asthma; ADRB2(rs1042713); Gene polymorphism; Anticholinergic drug; Children
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2555 LA ADRB2 S A FHAE A 0 SO R R 25 5%
N, ADRB2 (W3R 22 2450k 5 SR A5 et (LA fajpkiz
Wit ) oy JEe: 22 i O A S5 A DG 1 2 R e T 9 i 5
2YYNIRTT LM M TR A T R D . SRR LS
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®1 BinmERETNRE(SSERNE, %)
Tab 1 Evaluation criteria of asthma severity (mea-

sured value/predicted value, %)

. ‘ a1

IEH i i B
FEVLL >0 60~80 40~0 <4
FVC.L >0 60~80 40~60 <4
FEVI/FVC, % >9 60~92 40~60 <40
PEF, L >65 3565 4555 <45
MMEF, L >0 6080 40~0 <40

1.4.3  HUIBGHEEZ PN E  BUAHBKAE 245 2 AT
FURHBRREZS WG 2/ 45 8 FIAFEV1=15%" Ky bR ik ik
A4 , AFEVI=[(FEV1 jyss: —FEV1 gz )JFEV 1 ] %
100% .
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FEAS, HRET A 2470 (1xNH,CL, 3t A B iR SL R R
B R JEATBRAA 7)1 000 uL B F 1.5 mL EP 45 H, A IfL
WFEAS 200 pL, BERIC, IS5 E 5 min 22141
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BY GEA TR AN 25 o5 MR 3% ADRB2 (rs1042713) 7 5
ENE S R 35 PR AR 35
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GG & [H 7 XF B 32 1K 3% 8 7 N 25 B 4f , i ADRB2
(rs1042713) GG FER B BB LA A FERT S o B LAAR
W& ADRB2 (rs1042713) 3 [H %I 4% 5 | i %% ADRB?2
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1~2 ) +HUIRBRBE 25 9 { 5 9 L IR 4 <55 I [ i Ak
M B A% i 2ol A BR S\, A ST 2
J20090031, #LH% : 10 mL (44 20 pg) , FHE & . H
1~24, 5 H 3~4K]} .
1.6 ZitEFHE

K FH SPSS 17.0 B X Eicda A 7 5t 1t br . R W)
B G 30 7 558 ik PR B O3 A1 2 A 5 I - 3 {1 4% (Har-
dy-Weinberg ) - & H: — 30, W) & BEAG 0 S 1 H 1 2
St 15 DR RO H A B (B (S BBl iz el b4
TS 5 R R0 32 3 A1 TE4F 4 Hardy-Weinberg ~F- £y 5 2 B
R TR (TR0 AT 450 Z I W) A R . SR FH O 25 0 i
SHIAYTFHT ADRB2(rs1042713) AA . GA R L EIA R
HIEE(BMI) \C-ACT P4y i D REFE AR 4 T HL K 5 R
L RGE X ADRB2 (rs1042713) AA . GA KR RY L iE
i B 245 490 o7 25 1 D R A T L 48 5 LB L (OR) 1 95 % A5
X [8] (CI) 2 75 AH X A& 5 B, >R FH 7 22 49 7t %F ADRB2
(rs1042713) AA . GA JE R 7 (8 LA FH TR G8 RE 25 9 )
C-ACT ¥F43 iiThBEFE bRl A7 A . P<0.05 KR 5
EEN =98
2 #7
2.1 MAEERIGER
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#5455 Hardy-Weinberg V- & 4 T (14 7l U 43 45 22 S o458
T2 L (P>0.05) , 38 IH A5 1% 55 D5 AU 00 55 o A1 4+
4 Hardy-Weinberg V- & 1 , % B FE A HAA AR .
1E 171 L, ADRB2(rs1042713) GG \AA .GA KR 1Y
BILAr IR 23 7177451, Hrh 23 5] ADRB2(rs1042713)
GG HE A B LA HPUIRBEE LY , A A ST,
A 148 B L FHBTIRIRBE 2 AN A Ge i T . 171 1] 58
JLADRB2(rs1042713) FEPR I 43 A i Bl WL 2.
%2 171612 JLADRB2(rs1042713) HEE B HFiER
Tab 2 Distribution of ADRB2 (rs1042713) genotype of
171 pediatric patients

o . ADRBrs1042713) KL it %)
Hh it @ o m

B 17 1(1345) T(45.03) 71(4152)
Tl 1l 0. 7876 0.1

7 0.06

P 07

2.2 1481 2 JLIE A ABRR BE 2548 T B BMI . C-ACT
W5 BZhEETERREE B

71 5] ADRB2 (rs1042713) AA 3 K 7 g8 L 5 77 4
ADRB2(rs1042713) GA FE R AL L LLEE , BUIRIRRE L)
YRYT R BMI,.C-ACT ¥4 .FEV1.FVC .,FEV1/FVC .PEF,
MMEF 225 G 2254k (P>0.05) . ADRB2(rs1042713)
AL BE IR LIRS T TR IR RFE A5 HOA W4 3.
%3 ADRB2(rs1042713) AEIERE B £ JLIBTRIRIG

RIEFRILER (x £ 5,n=148)

Tab 3 Comparison of clinical indexes among pedia-

tric patients with different genotypes of ADRB2
(rs1042713) before treatment(x +s,n=148)

y S/ E, o
B FEVI FVC  FEVI/FVC PEF MMEF
Y7 716782136 16012234 713911184 685021553 738311190 662121096 7148 18.54
G4 7716871149 15941227 748011577 733121653 725021686 71.24£17.05 68.06120.83
F 0.16 0.04 097 1.65 0.17 1.86 083
P >0.05 >0.05 >(.05 >0.05 >0.05 >0.05 >0.05

2.3 148 & JLIE A HRER AL 25 ¥4 T F& BMI . C-ACT
W4 FiZhEETERREE B

57749 ADRB2(rs1042713) GA FE [N R L4, 71
51 ADRB2(rs1042713) AA & R R B LY RS RE 2593597
J& C-ACT ¥4} .FEV1.FVC,PEF . MMEF i 3% i J& B
K, PIRDEE Y B L da bR Ia] , 22 S A i it X
(P<<0.05). H. 714 ADRB2(rs1042713) A4 FLH AL L
I R HE AR YK IR %, #2278 ADRB2 (rs1042713) A4 %
D5 A9 £8 LAt R 0 AB B RE 245 W) )5, 2 Wi 42 TR A T
ADRB2(rs1042713)GAHETE L. ADRB2(rs1042713)
AN TR 5E R R g8 LA BT AR B RE 25490 5 i DR $6 s LE 48 L
4,

C-ACTES
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&4 ADRB2(rs1042713) AR EE B B LERHER
BEZGW IS IR RIEFREL R (x +5,n=148)

Tab 4 Comparison of clinical indexes among pedia-
tric patients with different genotypes of ADRB2
(rs1042713) after anticholinergic drugs treat-
ment(x +s,n=148)

SEME/ B, %
FEVI FVC FEVI/FVC  PEF MMEF
A0 1697513 3272199 106312700 936711246 92991138 876411138 10037£10.13
G477 16991142 16392270 767441545 T698L1427 906521522 702611575 657211608
F 0.01 308.05 12871 3116 L1 N4 99.32
P >0.05 <0.05 <005 <0.05 >0.05 <005 <0.05

2.4 1481 8 JLITHREFR BE 2540 B LL 87

148 {51 F8 JL A FH Bt I % BE 25 W) )5 , 71 ] ADRB2
(rs1042713) A4 B R B 8L, 50 4 f8 JLAF AFEV1=
15% , $& /84 255 77 15 ADRB2 (rs1042713) GA K& [H Kl
W, 36 Il JLIIAFEVL =15% 8RN % . K ss
IR, ADRB2 (rs1042713) A4 F& R A4 g LY AR B BE
W) N 5 I ADRB2 (rs1042713) GA L [ R LY
2.71 f% [OR=2.71, 95% CI (1.38, 5.34) , P=0.005].
ADRB2(rs1042713) A [R) LK 7Y H LA FHBUARAR RE 2454
(14 g 25 5 190 LA L2 5.
&5 ADRB2(rs1042713) AN EE FE 2 & JL{E A 1 AE R

BEAAMIM R E 1B L8 (n=148)

Tab 5 Comparison of the response to anticholinergic

JEEY % BMI CACTIFR

drugs among pediatric patients with different
genotypes of ADRB2(rs1042713) (n=148)

A R BGER, %) EE BRCGhR,e) P
ADRBslodn13) A 500657) 21(286)
6 30343) 41014)

OR(93%C1)

0005 271(1.38,534)

3 itig
3.1 JLEMMAZE ADRB2

W i — P A S 52 RV T Rk Wi S, ] L AR
W2 PRIXEE SRy 22 B )L B IS B B DL %) 1 M 0T A MR
gttt Al LR i BIME AL G S S T =k AR
B ) LB E W A TR 2 AT, 3R/ TR ) ) L 202 s 1+
g R 2 TR R R A9 DR R R AL A
ARV R RN R AT REE VKR AGE = RO
PR PR B 2555 2 A DT B AR IR A
(1R A 308 SO o, 0 45 FRBE Bk 23 1 T TR ARG AR
F, INEFES BRI YT DA, LB NG HAT
T R R R fE R R R S AN L EE IR
5 UL, — B AR AR A ) L BE W W ST A 5 A A
FIHE s o B8R 4 BRI Wiy 75 36 61 13 (Global Initiative for
Asthma, GINA) ®7Hp iy 7 2245 31 K J7 3% S omndfe )™, 3k =
0 7E B i 1 R LB S S i 2 W S5 B a4 R ) L (5
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ST W 5 TR AR AL 2 W BB YT S IR 2
B PUAE R 0 AT R 1 R BT AR ™
IO S TAEE Wi —% 0. IRk, &
PRI LR )2 B8 AR R BRI Tk E & Ml
A LIRS A .

JLEE R W IR T 245 ) 24045  1CS 0 1 ot
B R KA AR, SZ AR 7 (LABA) 11 —H5Z
IRAEPUH (LTRA) F520, TR Im R SE e rp , 768 iR 2598
FUBTT R 3050 i L i b J2 A5 AN | ROXEA PR R
(B340 2 LA L, 3K PT RE A R T A AR 22 R 3,
I, HEA T EE R AR T FIER R 2 T 3 M2 . ADRB2 J&:
B RES G E M (GHE M) ML Z 1K (G Protein-Coupled
Receptors, GPCRs) K i — 51, | A T X AE |k
B VSR L BRI B il sl Jk P B A i s
O - i JU R e B v, b 30 0 e 3 4 L (G A A
D | I 5 20 B R R P 00 L e s 2 AT A L 4 )
Wi ADRB2 v T AN Ye e Ak 5q31-32, 4k 413 2 JL R
TEH R 2 F XA AT R 2 B 2 BR rs1042713
(A46G) ok , WF 58 8 2 1Y i& H rs1042714 (C79G)
rs1800888 (C491T) | Argl9Cys (T-47C) %™, WF 5% &
B, ADRB2 (rs1042713) JE K B9 338 S T BE AT 52 i L B.-
B R E A2 R VR R R A SR SRR (R Bz 4
BEh RS PRI 259055 ) i 25 R00; , o5 1
Wit AR SO0 I A5 A8 P BEL M It 5 ) 49 ) g 33
B RHA5 (1)  AE R RAFAE TR B G R0,

32 AMRERSHMARERN—HE

AR AIE DR A B PR 2R R 2 38 M 5 0 ) SRk
T8 A 259 28 B AR S B R 5 | A AT 6, 1
T I AR A EL A A SR SR 1A T R DR A S 5 T4
A5, 17151 5 L ADRB2 (151042713 ) I R U AG ) 2%
BNy GG IR 23 51 | GA K [H B 77 f51] A4 FEDI AL 71
], BEDR U A GG KR Y 13.45% . GA FEH KL 45.03% |
AA FER Y 41.52% , % H¥E1T Hardy-Weinberg 15 14 - ffif
KA/ =0.09, P>0.05 , B3 R RUAF R 041 Y445 A Har-
dy-Weinberg 15t {% V-1 , 2% B A 5% 2 B R A 2L AT AR
Tk,

U W Wi 42 T K 43 BEAE 0 100 PR XoF R J L i
AR S HEATRE 2= VPAS | AT A B Wiy 7 A5CR4 WT ) AR Hhs
Z 1, Bl TfRe S T PR B i e M T )
NG , 27 it S5 3 I DR 32 22 R IR B D RE T B A<
HEHASGETIREZ IR, B, 3 3 0 il D REKE A B T I
e 2% Wity 28 3 1 0E R K TS AE . B AR R,
ADRB2 [N Z2 351 5 . 32 RS0 TR TT A %
U R AN -RAMAY T A, o & vl R+
W AN SR R A TA YT ZH 110 A4 3 PR BN E P I £ LG

HEZED; 201945 30 45 23 1

W W42 ) A, It 20 R T B G s AT S, A
ADRB2 R TN UG HE 251 (WEFTIR B ) 0 22 L, 78
AA B RV 21 B 8 3 b A 13 A, N A R
61.9% , T£ GA il GG JE [ Y [y 59 191 F & v, A5 15 44l g
BN 25.4%" . BUIRBHEEZY YR T A AR IR
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