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Risk mining of glaucoma associated with aflibercept and ranibizumab based on the US FDA Adverse Event

Reporting System database
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[Abstract] Objective To evaluate the risk of glaucoma associated with two vascular endothelial growth factor inhibitors,
aflibercept and ranibizumab. Methods The FDA adverse event reporting system (FAERS) were retrieved to collect the reports
of glaucoma associated with aflibercept and ranibizumab between January 1, 2004 to March 31, 2020. The report score of
analogy method (ROR) , proportion ratio ratio method (PRR), Bayesian credible propagation neural network (BCPNN) and
Bayesian geometric mean (EBGM) were used to identify the link between the drugs and adverse events. Results According to
the four analysis methods, the ROR value of the glaucomatous event caused by aflibercept was 5.77 (95%Cl: 4.81-6.92) ,
PRR value was 5. 74, IC value was 2. 51, EBGM value was 5. 69 (EBGM05:4.89), and ROR value of the glaucomatous event
caused by ranibizumab was 10.12 (95%C/:8.87-11.53), PRR value was 10. 21, IC value was 3. 30, and EBGM value was
9.86 (EBGM05:8.84), glaucomatous signal was detected for both VEGF receptor antagonists, and the signal intensities of ra-
nibizumab by the four methods were all stronger than those of aflibercept. Conclusions Both aflibercept and ranibizumab may
increase the risk of glaucoma due to elevated intraocular pressure. Cautions should be taken when choosing the therapy sub-
jects and the patients should be monitored for adverse reactions during the treatment.
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B PG R R AT S DR B A I
Bz (vascular endothelial growth factor, VEGF)
A5 o Bl P R B ST R A R e M T
4545 VEGF—A FT A7 3. B R R 22 B 402 1L 4 A= ol 48 e A
5, 3 VEGF 815 5 R 9K VEGF Z IR 454 5 0
SO N IR i D DR LB e S (A | K= o i
TR BIE ST A0 BB AR GBI I RICR ™ . B BR BT R B
FAPE 73 5 T 2007 4 F1 2011 4748 38 FEl & 4 25 00 4
# J5 (Food and Drug Administration, FDA) it #i , H
T FH 45 % R DG 4 35 B 4% M (age—relatedmacular
degeneration, AMD) .} J& %5 P4 8% 5 /K Jif (diabetic
macular edema, DME) X #1L (X JiE % ik FH 2€ (retinal
vein occlusi, RVO) Z5 I BN AL T g i 5 .

I ARG 7R B P 3 S VEGF #7135
AL G R AR T BB 5 AT RE T LAk & M T OEIR .
Kim &7 53 3 58 K P9 1 S BT VE G T S0 HR R 1
K em, 25 R BRA 3. 7% & KA TIRNETH S -
KER G fE A TCT IR IT BV AR S 2B H K1, D FR A IR
JE Tt v B ik 35 AT 2 SRR B 2 o s FH R R R 25 136
SRR T T . BRI i ELRR L R A A, AT
FEE LR, SRS AT W, SR E Y
BE T . A SCHE T FDA R KSR - 45 R 48 (FDA
Adverse Events Reporting System, FARES) (4§ J¢ it
A 1B 247 0 A 5, PR L S SR B B R 1 55
2 % VEGF 10l 77 (R 2R B0 RN BTAA PG ) 55 1R o9 s T
Ak R T R IR A KU R , ik 2 Fh 2 P 7E S 3L
HICHRAS K3 1F (adverse event, AE) {5 53R &, L)
HH kg o2z 4y R LR 2K 4 .
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1.1 #RKRBRSWERAGE
AE E it K U5 T FDA 22 A E s F ik it 5 (Open-—
FDA, https://open.fda.gov/) 54l &5 , K & B BR h H
2004 4E1 A1 H 2 202043 A 31 H o ABFFEFI
Open—FDA J3 7 5., i i % H2 b FH AR 7y 4 1 e 4
L Open—FDA ¥l )7 i 45 M AL i AR 345 5 5L, X
BE AT W FARIEAL .

H T FAERS Ht AR 238 R P FE o B = T i ) L
(Medical Dictionary for Drug Regulatory Activities,
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MedDRA) Y EARTE (preferred term, PT) , [RIHAG & AT
% MedDRA B J5 M3 (https: //www. meddra. org/),
i AASITTE OCTE HY AE, BRAT XL P, fe 20 5 6
% 17 ) OPEN ANGLE GLAUCOMA , ANGLE CLO-
SURE GLAUCOMA | EXFOLIATION GLAUCOMA
PHACOLYTIC GLAUCOMA , BORDERLINE GLAU-
COMA PIGMENTARY GLAUCOMA , GLAUCOMA-
TOUS OPTIC DISC ATROPHY., HYPERTENSION
OCULAR. GLAUCOMA TRAUMATIC, MALIG-
NANT GLAUCOMA .GLAUCOMA,
1.2 XEESHWHIE

KR LB (reporting odds ratio, ROR) |
{54245 FEAE e (proportional reporting ratio, PRR) |, D1 it
iy AT {5 A5 4 #il 22 M 2% (Bayesian confidence propaga-
tion neural network, BCPNN) Fil U1 i 3 JL {a] 4 %
(empirical Bayesian geometric mean, EBGM) 4 Ffi Jy
% IRBI 25 A AR Z B 9 5K o 5 ROR 95% AT {5
D] R BR>1, W4 7m A= i1 M55 . # PRR 95% 1)
i D) R BR> T, U A 01 A5 5. BCPNIN J7 ik
B AZ O S T8 A B 43 (information component,
ICME, IC A 1R/ e ] BE 2549) 5 7] B AE Az 22 1]
R ZR W5 55 , 45 1C025>0, BLHT AT BE 254 55 7] BE AE &
2 FFAEREFPIR R . EBGM Y 95% AIF IXR], H R
BR AT EBGMOS5 (2258 DU Hr JL AT 580 95% nl 5 T BR)
FIR A7 EBGMO5>2, MR /R A 1 M55 o fEAR T
FEH, Y A WR AR 2= DA 1 AT G bR MERT B2
AE A TR XU A5 43 BT 5 2 R 520 SORH b
HEWAR
1.3 HirEFHE

K A 23 BT 77, N FAERS $540 P22 vl 2 B
ROV 5 R 2R BT B0 G IR A9 B I R R AR o i
HAESEKE 56 (Mann—Whitney £ 5 Fl Kruskal Wallis
K ) He B 2 Fi 2k B0 G IR B9 K I 1E] o fd ]
SAS 9. 4 BAFBEAT BIEAZ R M GE 40 Hr . L P<0. 05
hERAGIE
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ROR ROR=ad/c/b95% Cl=e"**"='*(1/a+1/b+1/c+1/d)"0.5 95%CI>1,N=2
PRR PRR=a(c+d)/c/(a+b)y’=[ (ad=bc)"2 J(a+b+c+d)/[ (a+b)(c+d) (a+c) (b+d) ] PRR>2, y’>4 ,N=>3
BCPNN IC=log,a(atb+ct+d)(atc)(atb) 95% Cl=eh!=1 e Martbry/eriaros 1C025>0

EBGM EBGM=a(a+b+c+d)/(a+c)/(a+b)95% Cl=etPerv="eltaribriicridros EBGMO05>2,N>0

TE : ROR LRI LB LI 5 PRRAFIR LGS FUE LL TS 5 BCPNIN 275 DU AT 5 A4 36 4 22 M 265 1k s EBGM 378 DU LT 1485 a 30 A AR 25
1 H B AE R8s b 378 AR 25 Hfl AR RSB ¢ sk FARZS WY FAR AR 335 5505 d FRAlE HAR25 8 (9 H A A 31275205 N 2R i 5 20 N

=atb+c+d

4 BT A UG X RN BR B BUAI E AE 11 846 053 {1y R3 PR PE ¥ AR BR BTG 7 AN [R]08 0 TIE E0H 6 IR 4 55

5,14 487 9 575 6 WA AR, H o B AFT 7 2 A I
e BRI B
AE L4 16 932 1], Bl 4 74 35 5| e 5 DG IR 2 4 % BRI o EAN WE BAK
11849, T ER LB O AE LIRS 19 153 (], 7 Bk Lk el I el [
SIEECIRIL 231 4, #HiGEEFEEZ (WK 2), AR B A 19 1610 67  29.00
Al He 525 W) i B A1 Z A G . A5 AR LR 55 B FR A P IO B 7K 21 17.80 22 9.52
THEA G R (56, 27%) AR A #Fe 6] 52 FR 3% 1 P MU AR A GBS 43 36.44 40 17.32
% LAR(41.13%). FDARCHERTRIPER SEBRG o DIE Boozad 310
A A g g A 22 1864 32 13.85
THRIT AMD Fil DME, K84 DL 45 N FH 2 R BRI 1 085 24 1039
FLEWA DB U B2 AR ez Eo 9 763 3 1.30
7% AR B 3) . I PANN 3 0 0 5 2.16
[iprizaea 0 0 35  15.15
F2 RGP RSB yen 18 10000 231 100.00
A LILERSS IR VA R 25 3 SE , Fr 45 R0 45 125
WEr BHO(%)  WEE BH(%)
2008 - - ! 0-43 $5.77(95%Cl: 4. 81~6.92) , T Bk M HT BT 6L =K
zg?z ) ) 1; 2:; {FiI ROR (34 10. 12(95%CI: 8. 87~11. 53) ; FTHI 74
2011 1 0.85 91 9.09  PRRIE N 5. 74, T ERHHT PRRAE A 10. 21 ; BaTAA Y
2012 0 0 25 10.82 H A ERER ST IC A3 R 2. 51 F13. 30; BTG50
2013 3 2.54 40 17.32 TR H EBGMAE 251K 5. 69 (EBGMO5 4 4. 89)
2014 10 8.47 21 9.09 F19. 86(EBGMO5?\78. 84).
2812 12 1?;’? 2(5) EZZ 2.3 2 VEGF IS KR & F it i
o1 e me - SRR P o3 7 T LS00 255 o 130149
2018 21 17.80 5 10.82 BT P - S B T G HR (P-4 AR B ]2 296. 42 d,
2019 23 19.49 13 5.63 R PP & R R AR 322,20 A, 2 Fh2iH R
2020 8 6.78 7 3.03 HOECIR A9 A& B a) an 1 B, B 22 5 FTAd
At 118 100.00 231 100.00 6 75 300 d P % A8 56 I I 0] 5 57, 14%. 25 2k
TR AR L H 300 d 14 KT IEIREOR I i 69. 84%.
2.2 2T VEGFMHFIEB X RAIRKEE S 3 e
FRAEG 4 Fh 347 732 , 2 Flt VEGF 305k 570 24046 0 3]
HHCRAES . PP 0 YRR 419 ROR i BT 1 D5 35 0 R BT S VEGE 346 1), 44 1

- 14 -



BT, AF JET FDAN REHPFR S R GER T BT U R R ST ECE VIR AU

60

40—+
- Aflibercept

-=- Ranibizumab

Onset Proportion(%)

0 I I T I T I T T T T T T R
S S e S

TP P
NN
SR LS PP SO OS®
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B Bl PG AR PR AT DG HR 5 A I Th]

AR 3 3 AR P 3 S A P, A 200 L B vy L4 3 T B A
DAL S 0 0 1) I U AR A 7 48 A o A [] 108 i R A 1 < 4
RN 2 mg (A2 F 0. 05 mL A7 i) , ZERI 4R
3 ESR A ES IR RSB 2 AR
TR PP AR 0.5 mg (24 F 0. 05 mL
FEST ) B 1R 2. REREZ DA SR
AL 55 BIF (National Institute for Health and Care Ex-
cellence, NICE)fERZE Sl 2t , RAIUAIRIHT VEGF 411
T TR N PRAT 2501 A 2e A T T k2 25 570

FAERS st — A3 [ I A A5 8 e, 4 it fr
K AE FIZ5 W) R R R A5 B 3 2e 4 2 AN FR 26 [
BN AR BT TH 9 35 RNl i 4 2, A g
i Z AR AE . FAERS Bds SCFH & N 0 Ge it g B
55 (DEMO) . 259115 B (drug) H F W80 sh i1 =
i) (MedDRA) PT  AE it | 835 45 5 4 K U5
RIT IR IA B RS 25 45 o H ) RGE IR . AR
FAERS B 4 , AR ST 3 1 78 52 b g JH v A ) 2
VEGF #1551 J& 5 BOHF SCHR F 8 & A 09 AH Ok &
AF )Y 25 5 o ASBIFSE 2 W, BT A VG A R 2R Bt 2
IRRHE AT VEGF #5001 5 FOGHR Y A 4 56

I TR AR I 5 I IR R T 3 52 25 A S e SR
RIS PR IR B R R AR A R R 5
Wiy, RFR A3 R RN 2 E 2 JA N B —
PR IR T &, IR R w8 (4 2 s AR R hr 4t
ThiE) o] PR R PEE IR HCHRE I 2
45 B U1 BE AL BT A KRR T e Sk e [ AR A )
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o B HIR 1 v R b 2 AL i S R R Y R R
W PR 28, A 20 e 0 00 i Az M 5 7 R IR i &
A FNR A O o Ak R 7 IR & 26 i D IR AT g2 3
BEMAN RS IX 2 Fh T VEGF 254 5 2I0IR P 1 IR 9 R
SRt REERRIR TS ANE WL, v RE T ZE 25k
FART I R IR R T = M HLH AR A ARG A, ]
RE R A 8 2 VO S BUN R W 2407, s k25 ) 5 RAE
FRE , s AU /N G S SRR R R A A s
bR AR SR

BTAA VY S AERI LG 3 ES R H IS VIR RS
B2 AES 1R MR ERRPUEH 1IRG 4. BRK
T S VA AEURH ) (L BR BB A v o v, 4 o B b

T G HR A4 JRUBS: A5 5 15 T Bl V5 387 7T Rt 5 3 4

AR A DG FR o AR 6] P — T3 iy s 2 s R U 53¢
PERFFZE 1 R, B0 A M v B R b R R e B R
JETV T, AR R LA R k7 300 308 A e 1 3 HR = 7
T AT RE R R K o AR A 5T A5 L %) 5 S BT A
7E300 d N & AT OGIR B 9% 6] 5 57. 14% , B BR 5t
300 d N & R 6] 5 69. 84%. $RE AR
2yt b, N R oG T AR R, SR

EAS— 2102, A WF 5T & 22l A VEGF 341 51
56 A HA T ARG 7 8 A= 45 1 5 G IR (neovascular
glaucoma,NVG) " g/ SR LI S04 T 62
BINVG B, R IEZ VEGF 1515 & 52 4 =/ g
VIBEAR AT F AR X B I 2. Andrés 55 [a] Jii
AT LA VEGF IR/ R NVG $fi BIIA T RO 5E SCiik
KBRS VEGF 346 570 7T LA F AR . 95% LA
b NVG 2 Hh A0 o f B iy A1 4 B 0 5 | R G 4 & P R
o HIUIR S 0 4k e 1k T G AR 4 VEGF 10 ] 57 X6F
NVG BIE T HLHI AT 6 238 2 0 ) VEGF 1A 2 BH 1
T RS BT A 145 . {0 VEGF SR 5037 ok SR T
T H A0 BTG G AR 2 W AR T AL . R I
P 200620 2% 18 5 B BE AR N 45 2438 128 O AE 1Y T fE
P ALHE S5 I I R T AR PN S S A5G
A FERT FAERS 15 1) 0 B %, s i8UAE v 2 A8
N % R T =15 T G AR IR A XU

RAHIE G F B2 S B AR A AR 208 1
ZOT A BEMRILEE T F RS R S8 (SRS KL 43T 24
YIAEE S WA R 15, SO 2 R 4 R ek ik
#h SRS [E A BRI PR, a4 AR AN A B AR
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FOLIRBIE S o EAh, 24 LTI 18] B A0S 24 i i)
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