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ik, BREZIL 4% $ GLP-1RA 8 % 49 ADR IR 175 719 4> . ADR FaHE4E 5 140 A, & B 3 E AR (ADR 484 77 027 4,
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Mining and analysis of glucagon-like peptide-1 receptor agonists related adverse drug reaction signals
based on openFDA database
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ABSTRACT OBJECTIVE To mine and analyze the risk signal of glucagon-like peptide-1 receptor agonists (GLP-1RA) related
adverse drug reaction (ADR). METHODS ADR data related to GLP-IRA from April 1, 2005 to October 16, 2021 in the
openFDA database were collected, and the Bayesian confidence propagation neoral network (BCPNN) method was used for data
mining. ADR were classified and described by using systematic organ classification (SOC) of drug ADR terminology set in 24.0
edition of MedDRA. RESULTS & CONCLUSIONS A total of 175 719 ADR reports related to GLP-1RA were retrieved, with 140
ADR positive signals, involving five drugs such as exenatide (77 027 cases of ADR and 31 ADR positive signals) , dulaglutide
(45 329 cases of ADR and 26 ADR positive signals) , liraglutide (42 748 cases of ADR and 32 ADR positive signals) ,
semaglutide (8 844 cases of ADR and 27 ADR positive signals) and lixisenatide (1 771 cases of ADR and 24 ADR positive
signals). According to SOC classification, GLP-1RA-induced ADR involved gastrointestinal system, hepatobiliary system, nervous
system, urinary and renal system, endocrine system, immune system and administration site. In the gastrointestinal system, the
risk of (acute) pancreatitis was higher, and the order of risk was liraglutide > exenatide >semaglutide > dulaglutide > lixisenatide ;
ADR signal of hepatobiliary system was stronger for cholelithiasis, and the order of risk was liraglutide >semaglutide > exenatide >

lixisenatide > dulaglutide. In the nervous system, the risk of taste disorder was higher; compared with dulaglutide and lixisenatide,

* FE . BRSO G R 252 . HLEE . 022-88329039 liraglutide, exenatide and semaglutide were more likely to
E-mail : dsc55@163.com cause headache and dizziness. In urinary and renal system,
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compared with exenatide, dulaglutide and lixisenatide, liraglutide and semaglutide were more likely to cause acute renal injury. In

the endocrine system, the risk of hypoglycemia was higher, and the order of risk was exenatide>liraglutide > lixisenatide >

semaglutide > dulaglutide. In the immune system, lixisenatide was more likely to develop urticaria than other drugs, dulaglutide and

liraglutide did not caused ADR signal. Among the administration sites, the risk of ADR caused by exenatide and dulaglutide was

higher, while the risk of related ADR caused by semaglutide was lower. When using GLP-1RA clinically, we should closely

monitor the renal function and blood glucose of patients, and pay attention to patients with sudden upper abdominal pain; in case

of relevant ADR, timely intervention measures should be taken to ensure the safety and effectiveness of medication.

KEYWORDS glucagon-like peptide-1 receptor agonists; openFDA; adverse drug reaction; BCPNN; signal mining

BE PRI S — B8 A B , 23R B 1) R s 334
A AR, o 2 O IR 9K (type 2 diabetes mellitus,
T2DM ) J2: 3= B2 70 (FR[5] T2DM JE & R R R AL
f9°909% LA 1) H & B A a3 N B fae B 1 7 KR
M. HAT, IR H B T2DM AT FBU #6416 =
THRZIWIGST o VR —Fh ik e pens , B T2DM ik
TR IE i | BB X A R T OB 42 o) T B A8 A0 0 7 4
s DRI, 224 AR R MR RIG PR R Y G

ik v I B 2 FR K 1 32 1R 8 57 (glucagon-like pep-
tide-1 receptor agonist, GLP-1RA ) AW HAT & & 1Y [ A
YEF 3 T A 2500k /0 B8 38 00 LS AR T AU, [ IR B AE
PEBAR BB O U S B RS B A sy R AR 3,
CHp I 2 BOBE PRI B 148 e (2020 4FRR) YRR , XFFA e
ARSIk ks A Ak O R BAS M VB U5 1 J8 2, TG
WAL I 218 P2 A5 A b , 3 e AR A — U A
FEEH GLP-1IRAY, FRE B F 7l (% GLP-1RA 445 3
FENSRR A7 & K A IR AR L E R iR | w] SEA% & ik L DL
AR R & WS FEAR AR, ixX 2L 24 B[R] J& GLP-1RA,
{BAEAE RS IA] Gy S S8 Tt 52 1 | 45 2453 A R TR
P ] B R o R U S T A A 25 /YL L, A
Br . b8 OR 7] GLP-1RA H & 4 P & 45 0 Z ) .
GLP-1RA F % )2 §h AN B [ )/ (adverse drug raction,
ADR) J 48/ B 18 8 S, AR IS %G B K IR
45, 3% 48 ADR B UL TR 7 R, HAEIR BETR YT I [ Y
S A T 32 T R R e R R T A% G I i DR 2K R 24
GLP-1RA LU 2 v i ARORsE 1Y) 7 X BURE 55 R 4310 ,
A8 A IR R AR IR AR | A G
GLP-1RA ] ADR fiti8 , L& R L Sk iy K
PR R R % T O Bl AR A AR R Ak
W £ E Y ADR T,

TN 2 L A VRS PR W 2 T S e
f) F2 B %, T 2 i 2 A MO R B R S AR
FE BE 55 NG R 2t e N AR T ] 3 R S
Z 4t (spontaneous reporting system, SRS) | 4% ] 5 ) 24
mi AR TR I i I M L S R T E 1Y ADR A5 AR
R 2R A Ok . BURIZIEOR K BBAE) 12 1)
HH v B HRRGEL R A5 B, 8 iZ BT ADR
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DT 5 ] B it 24 B 48 )R (ULS. Food and
Drug Administration, FDA ) SRS H 9 28 3 4 1l it H
(openFDA ) J&— > 5& T 1 FH A% 3 4 A5 422 11 () PR3 2%
B 2R PR 2 i R A R S A TR, B
AL AR B & AT HIME B R AR BT A
W5t it openFDA i S AE T 5¢ T GLP-1RA ) ADR
Bl , 3237 T GLP-1RA FH5E ADR B R A= KUK, LAYy
AP IG R A AR S
1 #RETE
L1 #iEskiR

4 20054E4 A 1 H —20214F 10 A 16 H openFDA
Bl Y B GLP-1RA B9 ADR %8, Bdi B3l A B=y7
ol NG T B N2 i R L NS R R A
{25 L ADR % 7K [« ADR 45 .
L2 HiEEE

DL FEHAB K (exenatide) | F| 7 6 ik (liraglutide ) | )
AR K (lixisenatide ) E FHIK (dulaglutide) | ] A% 4
Jik (semaglutide ) 4528 S5 1], LACIE] By B2 2% I el 3 )
(Medical Dictionary for Regulatory Activities, MedDRA )
24.0 W54 ADR RIEE HH Y 1 215 (preferred term, PT)
i ADR £ FR ATk &, R &R Gt 4 B 4325 (systematic
organ classification, SOC)%f ADR #1773 FFIHiiA
1.3 HiEEEAE

Pl L 2R A 1 R0 DL PS8 ) 2 12 AR 42 4 1) i A
W g5k o o, DU 07 8 A5 1% 76 A 2 9 4% (Bayesian
confidence propagation neoral network , BCPNN) 7% )i Ff]
FOABAS Y-ty S RN DL 7 7 VA48 BRI 45t b 22 I %, %k 2R
T ADR 45 37 T E B A , BETE RIS I ADR 55, B
A ADRZ4@ g 1", {5 Bt 8945 B 43 (infor-
mation component, IC) 7] {F 2 BCPNN % iy Wl &t #r
HEN, BT AR A R DO As 2R (R 1) 4% R 4 T
BIC.IC W B [E(IC)]. IC bR #fE 2% (SD) \IC T [V
(IC) 1 M2y.
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% EI 7 ADR Ji4 51 JLfh ADR 5 Ait
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Mz ¢ d ctd
&it ate b+d atbtotd
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— ieeessesscescccsccsscssscsscns N\ ==
(a+b) (a+c) AR
- (a+yn) (N+a) (N+B) e
E(IC) =log: (N+y) (a+b+a,) (a+c+f) ~aA(2)
SD:\/W .................................... /A\\it(g)
vac)=(-} e
1112 ( " )(H’N‘H Y (N_a_ﬁ'ﬂ_ﬂx) ‘ (N—a—b+a—0n)
o " (atetB) (1+N+6) " (atbta) (14V+a)
................................................... NE(4)
_, VHOWNS) e, AF(5)
P bra) () e

X, a=1,a=2,=1,=2,ya=1,N=a+b+c+
d"™, E(IC) .V (IC) F/n b 4 M 4% {5 B AL E 5 1IC 1Y
95% B A5 X 18] FBR[ED E(IC) — 2SD] /™ 5 BB H XY
MRA G R, ILAE R, W 5 5 M B 25 1 1) ST T e
TGRSR 959% B XA R R >0 AR5 %=3
iR 14~ ADRAES (RIPHPESE ) : Ho, 24 0<<95% & AH
X FRR<1.5Hf, K5 ADR{E 5 ;4 1.5<95% E{5IX
6] N BR <<3.0 I}, iy 455 8 ADR 155524 95% B A5 X
[ R B > 3.0 B, ki ADR {55,

2 #R
2.1 ADRIREHERIER

LR ZF 13 439 343 ) 25 HH5C ADR Hi 45, Hoh 5
GLP-1RA FHSEAYRAAT 175 7190y, 055 S FEHR K
BRI B L w) EA% K R IR IR 5 Fh 24y ; AL 2
ARk Z (77 027 453 ) , HIRAMKU A BRI IR (45 32943
FIPLE R (42 748y ) | FI SEAR &K (8 844 4y ) Il IR K

SIR 2 BRI A R AT ot A AR B SR b A
ADR AT E 5424 . #2218 SOC 430 B I R 48 I AH &
ok GO TS JRIRR IRAESS) a8 RGN
R ha RGNS ) IR BB IE R Gy (2 B
P B v AR ) LD 4 R Ge e (IR IR | M
BEREAR) e RGN (B JREE RS %) M 4h 2y
AL S 7 IR SR T e ST i e 4 )
221 BBRGESIBRGEN B RGEEwN,3
208 20 b7 5 K AE 5 B 27 221> v 5 i 3 53 ADR
H L AR RS 5 2B (St ) AR R 38 Sk h A
SRS o5 ADRAF 5, A& A2 KU 45 i, L IXURS: v AKHE P4
YR RIRLE R > SCZEHR K > ] S 4% 55 K > B R0p ik >
FIFIBEA . JIFHE 2R Ge 90 ADR H, LUJE A7 & A= KU
B, I KA 5 R 25935 H B ADR BHPE(S 5, LR
W6 v (B HE e A0 vk A R r 5 R > ] 9 A 5 K > S ZE TR
Hi(>$ﬂﬂ£ﬁﬂit>r“ﬁﬂﬁiﬂi<o ZERNF 3,
222 MARGEPN  MERGLN ADR T, BRI
T & AR R 458 1, AR 55 ADRAR 55 5 BERDBE K
R A H, AR K S ZEAR K | ) SEA% B K 5 5
KIR dm. AR,
2.2.3 WIRKBEMERGER WK K IR SR
ADR Y R IK | w SE A% B K5 &0 PR I ik 2R e g
J9i ADR B XU 4 i , AR KT &, {34 0 55 ADR [
5 SICEEIRAK EERLRE AR R AR R B, FIRLE K L
FEA SR G E R 2B, SR WES.
224 WHMWRGEI N RGN ADR H, F
P RS 5 FP 2G4 HmT 5 A A , & A= KU s, FL3Y

(17714y) . BARER L2, Sy Hp A5 B Bl 5 ADR {55, L RURS: s IR HE P ARk ok 3K
2.2 ADRHISHEIER FEAR K > R Pr & k> F) w AR K > w] 2% K > FEHob
GLP-1RA 501 ADR T2 M0y (25 2535B 0 S Ko S5 ILER6,
#z2 ADRIHEHEALRFER
S Er BE SN E?ﬁﬁ%ﬁiﬁ Wﬁ%ﬂk ﬂ?é*%%ﬂ# AR
Mg Wt R0 Rl WeEBC e R0 MRl R0 HEit o
P itk 29320 38.06 19381 42.76 15171 3549 2971 33.59 636 3591
e 46413 60.26 25138 55.45 25778 6030 5473 61.88 863 4873
K 1294 1.68 810 1.79 1799 421 400 453 m 1536
e 0~144% 123 0.16 46 0.10 88 021 18 0.20 3 0.17
15~44% 3642 47 1631 3.60 3310 7.74 578 6.54 74 418
45~64 % 24632 31.98 9261 2043 1454 34.02 3090 34.94 514 29.02
=654 16 117 20.92 7710 17.01 9790 2290 2858 3231 415 2343
PRl 2513 421 26 681 58.86 15018 35.13 2300 2601 765 4320
FRAR B 9000 11.68 3321 733 9931 23.23 2127 24.05 371 20.95
20 1856 241 1774 391 1611 37 830 9.38 91 5.14
B:X(IE YN 3231 419 3101 6.84 5269 12.33 1501 16.97 237 13.38
FEF A 62940 81.71 37133 81.92 25937 60.67 4386 49.60 1072 60.53
fiifi i 8293 10.77 11156 2461 9898 23.15 3736 424 346 19.54
Kliftk 10910 14.16 9334 20.59 9705 2270 3504 39.62 235 1327
BT 2944 382 5016 11.07 2832 6.67 918 10.38 125 7.06
T A ETE S AL R e el 243 032 7 0.17 212 0.50 4 049 13 0.73
Ha 54637 7093 19 746 4356 20081 46.98 643 727 1052 59.40
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225 WERGHN RILRGINE ADR H, FIRE
T M R e, SETEAR IR A R IR | i S 45 R4 B
55 ADR 55, LU R IR £ A A XU B3 i 5 ARG H R 37
B KR IR B RGP ADR BB (550 &5

3 ADR {5 &
LS,
2.3 ADRIESEMER

T FI P76 K AE 5 R 2590 ) ADR 445 o 3042 4

5 F) EHE - IRBGZ ADR 1 JRUBS AH X A1

LUK, 140 1~ ADR A5 5, Hor Rl hr 5 ik 32 A4~ SCZEABAK 314~ .
2.2.6 SHZGERALIN. IR RN, SCEEARAK B RISERSE AR 27 A EEROREAK 26 A R RIABAK 24 1. 4
PO ARE S 23R ADR RS 80y , 2 R rh &sm el RILE 9.
R3 BMERESEFEZRSEERIADRREES
iR TR JEROREAR GRSy AEREK
0 . Bl o5 MBI SH o5 RERETR o4 0o RERETH el ose RERITR REE 5o RERHTH
LB T 6574 1.910° 14 044 2.166° 5876 1.668° 110 0.538 1693 2.159"
[AAG] 2924 1129 3262 0.464 3163 1.159 55 0.026 932 1.678"
MR 2899 1483 5282 1513 2 863 1384 55 0.316 1020 2.160°
(k) Bl 3051 3.840° 3263 3100 1242 2.462° 40 1.701° 364 2.875°
AR 1953 1.953' 6501 2.855° 1807 1762 24 0.194 555 2.296'
LI 1245 1.490 1602 1038 1341 1.514° 27 0.440 365 1.873"
fifk 1241 0.938 1570 0.459 836 0.316 15 / 448 1.633'
T 996 0.293 101 / 9 / 21 / 324 0.863
[ 924 2.116' 1267 1.764' 145 / 6 / 27 /
S, 718 3.975° 1015 3.692° 709 3878 / / 205 4.134°
AR 697 1.620° 1638 2.027° 687 1.522° 14 0415 162 1.639"
Tk 556 1.356 1531 1.982° 612 1411 8 / 199 1.968"
£17) 529 1.948° 760 1672 517 1.838' / / 182 2.466'
R 518 1432 841 1319 380 0932 7 / 120 1.441
FFRZEG N e 306 1.799' 410 1439 95 0.198 5 0.279 70 1.706'
a: PEETREE IR ADR {55/ TTfa
T4 HERRZERIADRREGES
- JiERAEDIN LER R JEROREAR RN HIEM A
s OSUEBRERMTR WA SeBEKNTE  WEH SeERERKATR  HE SwBERMTE  MER  9SeEEKATR
SR 1821 0412 2681 0.135 ) / 39 / 408 0.495
S 1288 0.241 3209 0.697 973 / 44 / 301 0.383
DRI 334 0.901 734 1.199 208 0.206 8 0.106 62 0.660
W =5=
x5 WRESHERSEEFRE ADRRKEES
. Hhi& ik WA K FERTREK GRS BB
W SR EEKITR  #5E 9S%EERKATR 5 9eEEKATR  #E5%  9SeEEKATR #5598 EKATR
Steae it 660 1.049 442 / 41 0363 8 / 135 0.942
E 406 0.254 780 0.347 236 / 11 / 55 /
B 367 0.835 33 / 190 / 8 / 53 0311
[R5
Fz6 MR RGEFHADRRKEES
- JilENAEHIIN BE N JERTRAK GIEEiN HIEREK
W SHBERMTHE WA SeBEERKATH  WER SYEREEKHTRE &R SeBEERKETRE  EH SeEREKITR
R 1140 31510 6126 4783 1090 3.007° 7 3.143° 268 3.104°
Jlig s 433 / 860 0.077 319 / 66 1424 78 /
a: AR IR ADR (S S5/ TlE S
R7T RERSERITADRKEES
- JiENAERiN BE SN JERTREAK iRy AIEREK
s S%BERMTHE  RER  S%EERATR M5 SeBEEATR  fE 5% BERKETR  fEH  95eBRERATR
K% 588 / 695 / 549 / 30 / 178 /
i3ed 510 / 921 / 401 / 39 0.305 159 0.107
BV 344 / 699 0.137 238 / 23 0.441 87 0.214
EliEliS 254 / 498 / 236 / 18 0362 64 0.067
/A5
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RS AHEMIRMNAIADRRESS

- FIRE BE 5N JERIREIK AR EESSIN
BB oS BERETE M 9S%EERKETE  MEH 9S%BEERETE BN 9SeBEERETE BB 5% EERKETFR
TR 830 0.449 5946 2407 4994 2.898" 53 0.841 93 /
T AL 445 2359° 3417 4513° 764 3.057 10 0918 35 0.859
T A a0 1442 1932 2734 ) 2.050" 17 0.916 159 2.036*
ST i 361 1.068 5904 4.246° 1814 3.269" 12 0492 27 /
ST 352 0972 2961 3.181° 1062 2434 9 0.199 45 0.288
T e 5 290 2.019° 555 2.163* 318 2.072° 16 1639 9 /
EAOERE 270 2232 652 2718 257 2,088 6 0.727 87 2.555°
A5 585 0.967 1513 1493 893 1474 16 0276 31 /
T 87 1379 2876 5.638" 71 1.050 7 4731 4 /
TR A Ik 163 0.056 833 1.464 411 1.192 15 0732 15 /

a: PAESR I SR ADR (55 +/: A5 5
R FIERE ST ADRESH 2 EEDR (1)

BTz FES e il it
Hhi& ik 20 9 3 3
YEHK 13 11 7 31
HIEM A 12 13 2 27
JEERIREAR 11 11 4 26
GRS 20 2 2 2%
At 76 46 18 140
3 iTig

3.1 BIZR%ZRITERSER

% % 4t ADR J& GLP-1RA 24 5 15 B 45 vh g UL 1
ADR, EE LRI R0 Kt G MR R4, 0t
FER I, BE M GLP-1RA G , BARAEIG YT 01 H B
7 24t ADR , {HFf & 1457 I ] (U 4E K, HLIAXTHZ ADR
AR TS 32 PR HE I 5 A, I B (AT R e 4 3 7 sl ki P
A5 700 Cn 38 ZEHB R Al 0] S SEAR RAMER) B, 24
YIEUE W & 50 ADR (R EAR 32559, A b s R,
GLP-1RA RIS 80 IR %, 5 25 & 20 M SR 50 1 i I
R, BRI T AR AT KR R 4 41
77| (dipeptidyl peptidase-4 inhibitors, DPP-4Is) , GLP-1RA
855 R R AR A KU A G I TG, (HER B A L = ik
B B E A v REATA R | T3k 2 R 28 2175 4 Je i
RINFERPIE, Streckel X A 1R 57 &) 2%
JEH GIPRdn W4 A S8 T S FI BT R 25 R oo, 548t
TR EL , A7 6 JER BEAS 2 30 355 P 0 0 B v B 44 i 17 1%
B, WA 2 A1 b i r R 6 A 6 ) 35 5, HEBR T A
P BT AR B 52 . H AT, & F GLP-1RA Xt A {4
JEE R SZ M AT AFAE 1L, T AR IE i — 2 b . A
RS R LB, (B AR R 5 GLP-1RA HA FHC
FIF7E KA 5 R 253 (k) R AR 46 24k vh 455 J3E it
ADRF5 , LIRS R HE P AU R ik > SCFERR IR >
F)SEAE K> FERORE IR > R IR AR . 33X $ R I R A
GLP-1RA I}, 75 %5 V) 5 v F 25 A 1) 28 & b i 5 114 2R
HL UMRIE R 252 4 B 0E & GLP-1RA FH ¢ iR
AU PG ADR 1) FER . HRIERRIN 259 A RS0 5
P AR 1) ADR Hit 15, A ik F AR ke i 2 17 ik
Al RE S BUHRES 1) K A=, R BRY SCALE iR 56
55N IR MEE YT 0 I R by K5 H A =R 1
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R A RUSE B HE IR D% 5 W) SE A B B I DA 1 e 45 2R
N, I SEASE KA 83 R VLRI A 39 il iR TR
MR 25)5 &A= T R gE g, 2R BN B AT AE ; GLP-1RA
FOAE & A B D R AT RE S 2 AR T N2 932 Bl R
1, NI S E AR IR R AN &5 41 T i ™, A e
FH, AR K AT s/ IR U 4 25 5 5 1 IR e HE 2, )
P IR RE A% AE < A A 38 2 I CHEZS I Bt ], P 25354 175
KRR B R 0, ARBIFgT 45 3 o , FE AR &R Gepe
J75 ADR H, JIHA 0 e A JRURR e v, JH ARG e AR HE Ak vk
SRR K > ] A K > SCFEAR K > R R > B hr
WK, XL RTZE(H H GLP-1RA I, I R 35 V) 61 s
ARSCRERR LA T FH 45 41 BH ZERR 845 FIr 80t S MR E R
3.2 MARRZERK

P2 2R 58 ADREIRE F 50 PR IR 7 A O,
PP AT S IR B Sk 2, HL R PR AT BB S5 R PR O K E
A, QnaiE R #E s 2 MR T 5 DR AR . — gl
NG 15 7 NIZSHE e R R SIS 2 semp e —
i A S5 A G A 24 B 42 SR 7R A L, GLP-1RA 5 DPP-4ls
Py mT S 2 4 £R 3 S w RS TR 1 A A XU 5 78 LU AR Jik
5 IR IAYT TP, GLP-1RA &% DPP-4Is HA H & 1
B3k 7 & A AU, 3 AT BB GLP-1RA 7] 3 oy Hh A i 28
G0 M O R 0B %= A BK 1 (glucagon-like peptide-1,
GLP-1) 34k %, GLP-1 2RI A FMERrg b
LAY AR Wl A R RGN AR ZAH B R
BN R 53 DI G DT e i 48 R IR
N N S TN I S VA ;7 N IS 197 i 2 A S E T2
JR SCEEIRAK R AR B K 5 5 & S k. XN
MR H 25 B2 R S8 ADREAR I, BRI A A
FHN, IR T e 5 A GLP-1RA 5 %
3.3 RE B RS ER

W DRI 9 2 X R 1 i TR 4 AR A o 114 2 2
JER . BT BFFEUESE , GLP-1RA W] P AEORE PR He 3 3 &
KBRS, B, SRR AHM T, A
FEHE B RR FIPL B BROR] AR AR T2DM 35 H BT Y
SCBARHRE DRI B 0 B0 s b , DR AR S L
Z H>300 mg/g 1Y & A KU BRI T 22 % ~36 % ; 1LAL,
FERDBRIRT 7 1F 285 B /N ERUE AT KA LAE N T BEIF 7T i
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