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[ Abstract]) bjective To mine signals of post-marketing adverse drug events (ADEs)
associated with dapagliflozin, and to provide insights for safe medication in clinical settings.
Methods Data on ADEs related to dapagliflozin from U.S. Food and Drug Administration
Adverse Event Reporting System (FAERS) were collected from the first quarter of 2013 to
the third quarter of 2024. The analyses involved data mining and signal monitoring using
disproportionality analysis techniques including the reporting odds ratio (ROR) method,
Medicines and Healthcare Products Regulatory Agency (MHRA) method, Bayesian confidence
propagation neural network (BCPNN) method, and multi-item gamma Poisson shrinker
(MGPS) method. Results After data cleaning, a total of 55 832 qualified dapagliflozin case
reports were obtained, involving 25 090 patients, with a slightly higher percentage of males
(44.99%) than females (41.18%). The predominant age group was 45 to 64 years (20.78%). A
total of 379 ADE signals were detected across 22 system-organ classes (SOC). The ADEs of
dapagliflozin were mainly concentrated in the SOC such as infections and infestations, general
disorders and administration sites conditions, and metabolism and nutrition disorders, aligning
with information provided in the drug instructions. Additionally, the ADE signals were not
documented in drug inserts such as scrotal gangrene, periperineal cellulitis, scrotal abscess,
hyperglycemia, ketonuria, and pancreatitis. Conclusion When clinically using dapagliflozin,
it is essential to conduct a thorough medication assessment. In addition to closely monitoring
diabetes ketoacidosis, fungal infection, and acute renal injury. The latent ADEs that are not

mentioned in the instructions to should be noticed ensure safe medication.

[Keywords ] Dapagliflozin; Sodium-glucose cotransporter 2 inhibitors; Adverse drug
event; FAERS database; Signal mining; Pharmacovigilance
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B — A 2 BE LR G2 8 2 ) (sodium—
glucose cotransporter 2 inhibitors, SGLT-2i) Jf& —
SRR 2y, T A ) S DN X R 2
f1o R IS PROBEHE T T 2 #2023 4F
FEWE RG24 ( American Diabetes Association,
ADA) KA (HEIRIR =12 b ) ¥, 7R T
SGLT-2i fy {8 HTE N UE, X T 47 75 2l Jik o)+ A
AP0 148 2 9 (arterio—sclerotic cardiovascular
disease, ASCVD) . 184 ' W E.0 I =0 1Y 2
RUBEIR B, JCIE R L P ey, 2
BB ARG AL Sk, ST 7E XL
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RARING . IR ARG S FEAE 51

IRAE GG AE R B AR SGLT-2i", FE B A I
WETTHACR 2, R E Wos th AR S . R
AR . BEARPRIRAKT-,  LAKARAF ORI B R A9 1
FH, AT R8O A ST AL = v A B i R
5 Pl BARIZ P B B &, (RO 22 4k
[P RS 25 20, I R 3 1) A G 24 i A
K24 (adverse drug event, ADE) A0 45 BE PR 9



1338

B 5E B2 " B ( diabetic ketoacidosis, DKA ) ¥ EL
PR T AR AR ST IR DA E TR
b rer R, et E BARTA R, TR
ADE KAE U2 —Ik b . AT B 1ER ]SS
FDA A R F k5 248 (FDA Adverse Event
Reporting System, FAERS) $d8ZE 9 %8dE, A
FEE IR ST TEAY ADE {55, X4 ADE
A FEARRIE S H AR s, DB i PR 22 44
ARSI S

1 BARETE

1.1 HHERESRE

A BF 5 B Ok I T FAERS 809 e, M4
20134F % 1 Z5 i 28 2024 AR50 3 Z i At 47 N
i, T SAS 9.4 BAF AT RE B . KR 2y
R “dapagliflozin” FIF 54 “Forxiga” “forziga”

“farxiga” “Edistride” i 3% 5 35 4% 51 ¥ AH 5 (1)
ADE %%
1.2 HiEAIE

TE PRI TR IR G 2y, B0y ADE fltts
B ME— 1 2 BE( primary suspect, PS 2454,
TERfE HARE T ARERS, H2%5 & PS 252 &
ARG, e, WIVEN HARZ Y AR A ST,
At 85 WA AT A 25 AHE L [F B AR SE FDA
RSO H A AR R A A T R T e MR
%5 (CASEID) AHIFIIS, {3 B2 FDA 452 2 1F
9 HA (FDA_ID ) {HR KAYICSR; #7 CASEID Al
FDA_DT 2JAH[EImF, LR B FAERS $i A ME— 2
7 (PRIMARYID ) {EfRRICR. SRR
Pt & — BRI G S, ZHEBAEEK
Ja, RIS Y CASEID HEBRAR XS, L
SEBIE TR TAE.

T R4 45 B 728 (system—organ classes,
SOC ) FIEEARTE (preferred terms, PT) 2453y
Wets EBREE 7 iR 8 ) ( Medical Dictionary
for Regulatory Activities, MedDRA ) 27.0 it #F 17
R
1.3 52

K b A 2 A 2 v 1 4 45 F (B B (reporting
odds ratio, ROR) ¥, B[ 2 5l FEE 7 R g™ i is
P J5) ( Medicines and Healthcare Products Regulatory
Agency, MHRA ) WZiEFrifiEE (LU fE#K “MHRA
) L DI B XA R 2 N 4 ( Bayesian
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confidence propagation neural network, BCPNN ) %
22 T AN S5 3 B 43 A 4 0 ( multi-item gamma
Poisson shrinker, MGPS ) £ 4 kb A 7548 5115
ADE {55 (9 8AZ . R 2 . A6 511i ADE
5 % = 3, ROR 1 95% % 1% X ] ( confidence
interval, CI) FFE (ROR,s) > 1", Fe@l4R 5 b
{H H (proportional reporting ratio, PRR) {5 = 2,

)(2 = 4" fZ B 4 (information component, 1C )

9 95%CL FFR (1Cys) > 0, 255 DLt JLAaT 3
% (empirical Bayesian geometric mean, EBGM ) HJ
95%CI TR (EBGMys ) > 2", BlHIE R FHPE R 5.
T R IR AR ROR s, BUEMOR, (5580 ,
F U HARZ5Y) 5 H bR ADE Z B A 50124 C B0
s " TG AT SAS 9.4 FAFSE R

2 R

2.1 ADEHRZFERER

AR DL IS 4% 51 ol PS 25 W) 1) ADE ) &5
55 83215y, ¥ M i 25 090 15, Tk (44.99% )
el ot (41.18% ) , 4FIR4ETPTE 45~64 %
(20.78% ) . 4 kiR ADE HH 2 (41.80% )
MBI (37.99% ) L4z, i 57 ADE iz 45 H &
JEE., BHA, EE, pE, maE, KPR L
WECE 5 HE R 56.71%., KEB4> ADE J ™ 5 i
5 (73.90% ) , HFIFEMERL ., JET- ., fa K Edr .
Beydy, WAk 1.
2.2 E#FI%ADEENSOCH T

ik % 3] ¥ ADE 42 45 6 K e £ 11 SOC
G B P s B 2 2 ERA 45 Bl R (8 612 44,
15.42% ) , Lk R AR 8 3R 2 5 (6 508
B, 11.66% ) FB G FAZ Y5905 (6 134 7],
10.99% ) ; % ROR. MHRA. BCPNN. MGPS
PO IL L, 248 1 PT 155 3794, W K
224~ SOC, DAY B AR Y ey T 61 2 1) PT A5
SHERL (821, 22.64%) , Wi 2.
2.3 ADRIREHIX KIS S8 EHE A FI301L
HES

F k4% 5135 ADE i 25 43 4% I8 PT 155 11
IR AR EEHE , BT 30 7, W3, F4. K
PRI A5 e IR EHE44 1T 5 A7) PT 24 DKA |
FETT. FLGEIERYL . RERRAL. REEEGAE; S
SR EHERT 5 0700 PT A BHBESRIE | By fa sk
BLR 98 . B FE ARG . BAAE . 25 B R
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PR . A BIHEA AT 30 2R PT FRAETS T 30 RLHY PT BRI | 21 Jil il e s 2 AU
B g . BHEIMZLE AT | R A ORI | AAFEELZE . BAREMeRh | B e s 21 A R
J IR 2 SE ARG i UL AR IC B (RS s R4 ESTTVNE S e T 8

F1 KT EADER S EAER

Table 1. Basic information of dapagliflozin—related ADE reports

e % L (%) | |9iH %k FIRLEE (%)
PERI WRER (FIsSH)
It 10332 41.18 B 14228 56.71
B 11287 44.99 HA 1 499 5.97
R 3471 13.83 Y fE 1437 5.73
iEE (%) i 1080 430
<18 29 0.12 [oE[S 1006 4.01
18~44 1208 4.81 JEER
45~64 5214 20.78 I 18 542 73.90
65~74 3542 14.12 75 6548 26.10
=75 3100 12.36 LR
AR 11997 47.82 R 6822 27.19
et BT 4181 16.66
ER e 10 487 41.80 & T A A 1654 6.59
Bl 9531 37.99 By 549 2.19
20l 2656 10.59 RRLEE 70 42 0.17
oAt A e 2l A B 603 2.40 SR 24 0.10
A 67 0.27 oA 9 630 38.38
AH 2 008 10.04

F+2 £185%ADEESHISOCH T ( #=ADEBIXHEF )
Table 2. SOC distribution of dapagliflozin—related ADE signals (sorted by number of ADE frequency)

ADEIK FIRLEE (% ) 5541 FAREE (% )
4 By MBI B 2N A5 ol R 8612 15.42 10 2.64
P S B TR 6508 11.66 30 7.92
TG SAZ S 6134 10.99 82 21.64
T T S 5926 10.61 69 18.21
SVIEERE 4040 7.24 5 1.32
K IIZ R BTN 4000 7.16 15 3.96
B IE BB IR 2R G5 3988 7.14 46 12.14
A hEE K ERAEIT R 2870 5.14 7 1.85
F IR K T AL 2326 4.17 8 2.11
LIRS BB 2311 4.14 15 3.96
BRI LIA BB M 4 28U 1523 2.73 3 0.79
WPIRGE . B SRR 1487 2.66 1 0.26
G e WEN 1273 2.28 51 13.46
HEAEAS 1138 2.04 1 0.26
K= NS =SS T 1101 1.97 10 2.64
KPR B B AN B A e e 810 1.45 9 2.37

https://ywlxbx.whuznhmedj.com/
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g2
ADEBIIK FEE (% ) 1554 FAREE (% )
R AS B 748 1.34 1 0.26
BT B YT HRAE 345 0.62 7 1.85
[N PSR NS ] 265 0.47 2 0.53
(aRAS7S ) 184 0.33 2 0.53
TN Y R B faeR ] 148 0.27 4 1.06
N3 I R G 95 0.17 1 0.26
At 55832 100.00 379 100.00
&3 X151 EADER HBFIRBISOMLPT ( Z=BIIKHEFF )
Table 3. Top 30 PT of dapagliflozin—-related ADE reports (sorted by frequency)
PT il ROR (ROR,,;) PRR (1) 1Cozs EBGM,s
DKA 3512 4.46 (431) 4.25 (8812.83) 2.03 4.09
FET 1977 99.33 (94.72) 95.92 (165 123.00 ) 6.29 81.41
TR e 1190 40.04 (37.75) 39.22 (42194.70) 5.09 35.23
R E AR 1008 4.01 (3.76) 3.95 (2222.82) 1.88 3.70
PR i R 898 5.71 (5.35) 5.64 (3410.12) 2.38 5.24
A 871 532 (4.97) 5.25 (2984.62) 228 4.88
FRE R Hh 2 709 129.16 (119.24) 127.56 (76 345.90 ) 6.45 101.11
Jiiak 601 533 (4.92) 528 (2077.14) 2.26 4.85
AR 494 2.70 (2.47) 2.68 (521.21) 1.29 2.45
euDKA 480 150.53 (136.46) 149.27 (59 182.20 ) 6.49 113.43
RAAL 471 12.80 (11.69) 12.71 (5000.49 ) 3.48 11.42
EHAAE 417 3.08 (2.80) 3.07 (580.39) 1.46 2.78
R 391 3.07 (2.78) 3.06 (541.36) 1.46 2.76
B by 358 3.04 (2.74) 3.03 (485.37) 1.43 2.72
JHeRRAE 352 5.00 (4.50) 498 (1113.64) 2.14 4.46
B osei 339 4.44 (3.99) 4.42 (894.19) 1.97 3.96
WAk 2T 2 (T e 322 13.48 (12.07) 13.41 (3635.72) 3.51 11.82
JHeEEAE 292 2.98 (2.65) 2.97 (380.15) 1.39 2.64
FER VLGSR E 289 141.75 (125.01) 141.04 (33 945.80) 6.22 105.20
A EGH 273 2.56 (2.27) 2.55 (256.37) 1.16 2.26
B /NER U AR 272 2525 (22.37) 25.14 (6 105.62) 431 21.59
B B 225 5.23 (4.59) 5.22 (762.49) 2.16 4.55
AV it AR 208 530 (4.63) 5.29 (718.88) 2.17 4.59
B 201 499 (435) 4.98 (635.66) 2.08 431
fRigitEmR 201 7.32 (6.37) 7.30 (1083.52) 2.61 6.30
Il b IR X 198 6.13 (5.33) 6.11 (839.94) 2.36 5.28
A HTHE AR 193 4.82 (4.18) 4.81 (579.03) 2.02 4.15
SR 191 2.34 (2.03) 2.34 (145.96) 1.00 2.02
Wi bR A 187 12.84 (11.11) 12.80 (2002.18) 3.36 10.91
e MLHE" 178 6.04 (5.21) 6.02 (739.81) 232 5.16

VE: KA B XIATRBLI B R B AIADE; euDKA. JE fo B b AR R BREBR 7 A% (euglycemic diabetic ketoacidosis )
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Table 4. Top 30 PT in signal intensity of dapagliflozin-related ADE reports (sorted by ROR,s)

PT ity ROR (RORs) PRR (i) 1Cops EBGM,s
GEs37 NN 9 406.22 (181.07) 406.15 (2378.31) 2.20 118.53
RGPS AL R 3 287.71 (76.32) 287.69 (623.34) 0.31 55.58
BYEA G A 11 272.28 (136.85) 27223 (2194.01) 2.56 101.12
A 169 268.12 (225.01) 267.33 (33254.10) 6.27 166.59
S el s 2R 12 248.87 (129.77) 248.82 (2236.49) 271 98.10
RIFEALZE" 23 238.54 (1149.39) 238.45 (4148.90) 3.75 114.07
15 PRI B 57 219.96 (163.84) 219.75 (9 648.25) 5.02 127.40
FF 3 fife o 58 206.21 ( 154.30) 206.00 (9327.81) 5.03 121.68
B s 4LR" 9 191.83 (92.40) 191.80 (1366.57) 2.23 74.00
(IE-N 96 176.91 (141.69) 176.62 (13 626.90 ) 5.54 115.13
RS P P P v 3 164.40 (47.24) 164.40 (401.23) 0.37 38.96
i 94 162.69 (130.21) 162.42 (12 445.50) 5.48 107.42
euDKA 480 150.53 (136.46) 149.27 (59 182.20) 6.49 113.43
AV NG IR el 15 147.57 (84.92) 147.53 (1831.01) 3.05 71.29
WPRA-HE R 50 HL R IR 3 143.85 (41.91) 143.85 (358.37) 0.38 35.34
FER BRI 289 141.75 (125.01) 141.04 (33945.80) 6.22 105.20
IRTENE A5 28 141.39 (94.48) 141.32 (3294.39) 3.98 79.85
P R v 5 709 129.16 (119.24) 127.56 (76 345.90 ) 6.45 101.11
LS AT 5 127.87 (49.61) 127.86 (539.45) 1.25 42.58
PRIV " 3 121.14 (35.85) 121.13 (308.69 ) 0.39 31.00
S FH M 45 117.52 (85.86) 117.43 (4505.04) 4.54 74.50
It A T 71 115.55 (90.02) 115.40 (6999.40) 5.04 78.25
HEFE AR 40 112.08 (80.42) 112.00 (3839.74) 4.38 70.22
kLR 79 107.61 (85.02) 107.46 (7308.48) 5.10 74.57
2 FHIRAE 4 105.83 (37.20) 105.82 (364.97) 0.88 32.73
DKA 1977 99.33 (94.72) 95.92 (165 123.00) 6.29 81.41
DR ke 115 92.18 (75.96) 92.00 (9242.88) 531 67.78
EALRE 3 92.07 (27.80) 92.06 (241.27) 0.41 24.85
DRpER 77 90.86 (71.74) 90.74 (6111.25) 4.98 64.15
PR /WU LR 6 90.27 (38.74) 90.26 (473.86) 1.55 34.70

VE: AT LILATIRGLI B P RILEAIADE; euDKA. IEF fadEME 4 R R ER AEBR P (euglycemic diabetic ketoacidosis )

3 i

IERG A e SGLT-2i 2Kz, DIHZE
PRAFC B AT | BRI I m A A XU 25
D5 TR RE s A Y T ORI IR 32 B
F, DRI e 2k ) T ok B 5 | A, AR
WE S B A IR R85 ¥ ADE )45 vh, BER
R Z T ote, ik FEAEDTE 45~65 %,
ADE 1Y b4 F2Ook B BEINFIE 2 #, RIR
WA BTl N R E X e 25— 1
T, AHWERE K A EHEL AT 14 AT RE
e LAEFE2E S, AT Re o X B A2 18 i 45
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0 PT {5550t HESS 1 7, 4 B S 25 24
AL NSRRI IR B U2 5 PT 240 DKA
RAEGIR R Z, RERIEAS 5 5ok, TElmRE
B N EE S OCTE . AR R BT LR 2y
rn U IHFC A ADE, Q6T B R . Bk
MLEATHE . FEEMERRNE ., BRER. &
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3.1 EREIEERERELEER

Y AR ASBN /E ADE 5 5 21 SOC,
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W AR PTG Y Bl s 25 . []gede
Jif . BHAEINIE . R R MEBAEINIE . B s 4R |
WAPRAE T R G LR IR, | RFEPEM I R 4, T2
LR RAEFE RS . X 5 IAA8 518 1 34 Jn R
REFETHE, DT S B A AR a4 ) AL A 23 AR 6
2018 4 8 H 29 H, £ FDA j##it T SGLT-2i nJ
S B 2 T L X o R e g RUBR ', S S A
g o, (AR SEHRTT B B A R A
A B R R KRS o T IR AL, HoAotk g Ak
YRS I B TR SR, BTt T R
7N SGLT-2i AHICHA IR 22 G g XU 2o i 25 i3 T
B, HAR5E R G KU B Lot 1Y X
AIRe S IRIER R, o ZMEERAC, [F
At BH T8 23 W 1 2 B IX G 5 AR B T R J—
R Xz SOC, 15 B 2 259 it TR ~# ok
FCS B ST SR, R, I RS VilifE F H Ak
D7 HTR FE53 T ffakAs 5] Ge 25| ik e K A= e
P 1) RS .
3.2 FRINEELEHERAAHEMAZ
h &z [z

4 B PEPI M 5 2 45 PRV & ADE SRt
s Bl 22 1 SOC, W T BHAARE | 3% 557 . 55 .
TR RS ADE {55, iX2E ADE AIfES 2
RUME DRI B PR S 7 . = 158 R AR R A G 5
F—Jr 1, 55 ADE 0] RESEMEIRA S PE I K AE MY
FLRZRE,  UIVWE R 1 2805 28 AT DU B R iR I8t
SO (1) NN 7N 0 S R RS T (Y Vsvag =
Ak, SET ADE 45 BIRHESS 2 7, dakiazeh
G By RPN e 45 BT A FP RN, 3Kt T BE SR
SOC 5l m R P 22—
3.3 1&1&5E5DKA

DKA 7€ ADE Wil il ik e 2, nl R S5 ikk&
G AL A 54, FDA F 20154 5H 15 H
HIREA T SGLT-2i i P BRI rTRE S 512 DKA
(7 B 1 2018 4 & A 1Y) DECLARE #fF 58 ™
% B IR K% B g 0 B4 0 T A DKA B RUBS . 1t
Gb, R IEAE 5 B DKA B, I8 5 B2
I IEH 8 < 13.9 mmol - L7, 3% Fhi% 00 9 Bk b 1E
B MRS R ERAE R 18 (euglycemic  diabetie
ketoacidosis, euDKA) ., ZWiH#Fsx P71 £ H, 2
HRUBE PRI £ E A IR 555 euDKA 3 XU 3
Wi euDKA BEH LT | R S5 A s 1R
R AR, IR PREA T =, R,
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Gz KRz, Wik, ERITG o Kk sl R
7 R R B, S A N R ISR AR LI pH {45
SO A FRAR G W, R R IR EIAY Y, DLk
% DKA 5 euDKA B9 %42, Bl HZ5% 4.
3.4 Z&IESAMERG

2016 4E 6 A 14 H, FDA KAT T KT k85104
BB R B A P 2 R SR A IE
SET SGLT-2i 57 a9 KUBS: ) OG0 Bk T
DECLARE-TIMI& 5% *” #il EMPEROR-Reduced
IR P G R, SGLT-2i A BN B 244 XU,
H A 2016 4F FDA & A & 2tk 55, MHCE 5
PE R 0 & A B0 A BT b P, b, DAPA-
CKD i " G5 R0, AR5 14 RE 0 5 R A8 1
B R Y B T RE AL, AT RE A HLAR S E
il SCLT-2 5z A&, PKE ZWAAEER R, AR/
Slkics, ERNSIKY IR, RS/ NeRuE
VD PR A, DN A 28 B S ke B i,
IRHE G TR 2 TR PR A 18 1 B A R
FFREEE P2 ™, (LG P A7 0 20 L v XU
JE W 825 B DAL AR KT, B 2548 42
3.5 RHHPXIMITRZ i Fi2EH K
ADE

KA RS GNP SCIRAT RS UL A5 R 80
ADE K538 T R AR QA fulds,  an ]9
NH . PR iR . BBEM . SN i
WORG, KRR LRI . BRI . IR
FR K 1 45 ADE JRABEZ i B 4508k i54% 5]
A U B A5 T AP B JBR AR R VT RS2 RS DKA 1Y
B, (HIF AR AR R AL 1% IR N ZE,
AT K BRIA A 51 n] RESE N RAR 22 KU . B
HII SGLT-2i U2 M AR 2 i VE FHBIL 16 AN BB
AT P IR B KL T e S HAb 2GR
PEIRAR 9 IR0, 38 2 i 259 s AR 0 R e
REG: 4B BRI s s AN B R T A R
JUAE E T TGSk & B ADE {55, (ARG IR
I R I R A A
3.6 NMPA. FDASEUN A E IR FHHLE
B2 i RA H Lh 3R

AR E NMPA . 3E[E FDA 5RKHN 254
HHJR ( European Medicines Agency, EMA ) HIL#E
(RS 51 Ve U B B R AT T He . 5 EMA HHEvE B9
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