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Mining and analysis of burosumab safety signal based on FAERS database
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Abstract: Objective To excavate and analyze the safety signals of burosumab related adverse events (ADE), and to provide reference
for the safe clinical use of burosumab. Methods ADE data of burosumab were collected from FAERS from January 1, 2004 to June
30, 2023 . Subsequently signals mining were carried out by using the reported odds ratio method, the reported odds ratio method and
Bayes confidence interval neural network propagation method. Statistical analysis was carried out to reveal the top 20 frequent reports,
top 20 intensive signals, and ADE classified by various systems and organs. Results A total of 4 852 reports of burosumab related
ADE were collected, including 996 reports of serious adverse events (20.53%). A total of 110 signals were found, including
musculoskeletal pain, restless leg syndrome, injection site reaction, and other common signals. These signals were mainly from 8
system organs, resulting in musculoskeletal system diseases, various reactions at the administration site, nervous system diseases etc.
Current study has also revealed a total of 28 adverse reactions/events which was not disclosed in the instruction of burosumab, including
hyperparathyroidism, bone deformity and fracture. In addition, a relatively rare warning signal of burosumab treatment, restless hand
syndrome, was discovered and directed the attention in the future clinical use of burosumab. Conclusions The present study has
demonstrated not only the adverse reactions of burosumab listed in the medication notice, but also other new risk signals (such as
restless hand syndrome) that claim attention for the future use of burosumab in clinic.
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Table 1 Combination table of signal detection
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Table 2 Main algorithms of signal detection

Hik A PRtk
ROR ROR= (a/b) / (c/d) 95% CI FI>1, n=3
PRR PRR=[a/ (a+c) J/[b/ (b+d) ] PRR=2, 2=4, n=3
BCPNN O log, &bt IC—2SD>0
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Table 3 Basic information about ADE reports associated
with burosumab
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Table 4 Burosumab safety signal involvement system/organ
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* indicates adverse reactions not mentioned in the instructions
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Table 5 Top 20 ADE signals with the highest reported frequency of burosumab

HiF PT LI ROR (95%CI FFR) PRR (y®) IC (IC—2SD)
1 X1 280 3.10 (2.75) 2.98 (374.77) 1.58 (1.40)
2 YK 247 3.55 (3.12) 3.42 (429.21) 1.78 (1.59)
3 ATRELGEAIE 215 51.37 (44.77) 49.14 (10006.11) 5.61 (5.40)
4 ESEALEIE 195 3.08 (2.67) 3.00 (262.70) 1.59 (1.38)
5 B 153 11.23 (9.56) 10.90 (1376.10) 3.45 (3.22)
6 K 144 2.63 (2.23) 2.58 (141.21) 1.38 (1.13)
7 EAERAESE 136 8.99 (7.58) 8.77 (936.58) 3.14 (2.89)
8  TFAERAILLBE 119 4.17 (3.48) 4.09 (279.31) 2.04 (1.78)
9 ki 95 38.40 (31.31) 37.67 (3355.89) 5.23 (4.94)
10 4E4EE D b 82 40.44 (32.47) 39.77 (3065.33) 5.31 (4.99)
11 ESEAL AR 76 458 (3.65) 453 (209.22) 2.20 (1.86)
12 VRGBT 63 3.59 (2.80) 3.56 (116.15) 1.85 (1.49)
13 VESHEALRON 62 3.85 (3.00) 3.82 (129.12) 1.95 (1.59)
14 BRKCTEETE 60 169.77 (130.82) 167.69 (9480.19) 7.34 (6.96)
15 JLAE HE B 50 2.42 (1.83) 2.40 (41.09) 1.29 (0.89)
16 VRSB 49 5.97 (451) 5.92 (200.52) 2.59 (2.18)
17 T 48 80.56 (60.43) 79.78 (3649.70) 6.31 (5.90)
18 Rk 46 2.06 (1.54) 2.05 (24.98) 1.07 (0.65)
19 ESHEALERRE 44 8.48 (6.30) 8.42 (287.11) 3.10 (2.67)

20 HFE 42 9.90 (7.30) 9.82 (332.02) 3.33 (2.88)
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Table 6 The top 20 ADE signals of burosumab reported strength

HEF PT %  ROR (95%CI FHR) PRR (%) IC (IC—2SD)
1 firEsEAIEIRHE 4 4590.92 (1027.20) 4587.13 (7860.23) 11.07 (9.42)
2 HEKEE 14 412.85 (237.01) 411.67 (5122.46) 8.61 (7.82)
3 18 337.81 (208.01) 336.56 (5485.51) 8.33 (7.64)
4 MEERE 27 279.66 (188.75) 278.11 (6897.69) 8.06 (7.49)
5  ZRMEFARSZARThAE T 5 374.34 (148.68) 373.95 (1677.44) 8.63 (7.39)
6 ALTFLAHE 7 301.46 (139.16) 301.03 (1924.83) 8.29 (7.22)
7 BRI 60 169.77 (130.82) 167.69 (9480.19) 7.34 (6.96)
8  Ifil 25-F38 3L AH 54k I PR A 11 171.63 (93.61) 171.24 (1773.45) 747 (6.61)
9 B EL 4 193.98 (70.82) 193.82 (726.39) 7.82 (6.49)
10  MBEFE 48 80.56 (60.43) 79.78 (3649.70) 6.31 (5.90)
11 BEEFYUERE 23 83.51 (55.17) 83.12 (1822.07) 6.40 (5.81)
12 AThRZGEAE 215 51.37 (44.77) 49.14 (10006.11) 5.61 (5.40)
13 AKX 5 81.61 (33.60) 81.52 (388.48) 6.57 (5.38)
14 BiREEERTIESHE 12 68.63 (38.73) 68.46 (782.21) 6.18 (5.37)
15 I HFARSEARESE T = 40 56.31 (41.15) 55.85 (2 120.61) 5.82 (5.36)
16 #KhNE 4 72.87 (27.06) 72.81 (277.43) 6.47 (5.16)
17 WKAR 5 67.26 (27.75) 67.19 (319.80) 6.30 (5.11)
18 4e & D b 82 40.44 (32.47) 39.77 (3065.33) 5.31 (4.99)
19 ik 95 38.40 (31.3D) 37.67 (3355.89) 5.23 (4.94)

20 Y4 ED RE 5 54.32 (22.44) 54.26 (257.36) 6.00 (4.81)

P28 ADE /i 20.53%, 3% [E %4 FH 25 Humt 5t e
(ISMP) 445 B RICHRYUE AR E R, Fnfl
A MG SO E e FR, Rk, TP RILTR
PRI PR A FH S 053 AN RS S FE S

75 A T B I3 N IE A8 A A T e AR £
9, XS UL PIEMNUFATE; RIRER EENEE
(4 522 i), MHEFIRE RE 3, Alfes
FAERS (1) ADE it FRERG K. HET, EAXT
T4 BRI 2 T S RoE >, H ADE X
B FT RETEA R AT AFAEZE T, X A B N 22 4
PEATY 75 B8 2 PR IE B
32 EMEsSoth

SR b B — A T B R A BB B, AT
FLIRI R A T B R A (R Ao (ROR. PRR)
AT ULy (BCPNND XA 2 R I AP 22 2
55374248, H+, BCPNN LML ROR 541
PRR VERBUE M, HRFFER, HERMER
A ECE R AR e, AR A BCPNN {5 54t
55 TR AT HE Y . B A TR AR R
FIHRPUE R T FESMENA T R G2
TR SN PR 2R G I FHAE SRR 2 R AR 45
T, X552 5 U B R R S R RIS O SN
[F], ESE T AR A EE .

A FIZIR B 3 BRI EHE M S 5 H 28
A W Z R FIRSFZ IR RE Uit B, &

Prés. T FRIENY, X BRI H
TEA R B2 2HUHR A F AR, a0 LE R e
SR E R, AN EE TSR, I HAE
Guia T 290 Hh B I SR ) ) 0 A e 2 5] R gk
RAMEHRSZ AR I RE TCHERS), ShAh, ABEFUE KT 1
AL WV E A E S L TFLEAIE (a=T7; ROR 1
95% CI IR =139.16; PRR=301.03. y2=1924.83;
IC—2SD=7.22), HHiFTAH I TLiiEm P =t
Hpres 5| iei% ADE, H 5 AN BRLEARE R TR AL
—FE, AU BT RRAR SRR, 540 B &R0
PURAH I 75 12— B IG R B FE e, (H
SRS, TEIRR BRI LG .
ANTRREEEAE TR, YA D b Bk
T TR I A T o S5 AT T TE IR AR R HUE 2
GRS RT A, BRI G T RE B T R
ot R IE ), AR i B R AN R OB
A S FeARoE ), IR ) N8 AT g R AR AR
BN, ABXSF LB I TR AEA TR A AR IS
b, R4 BRI KL ADE 5 EEHEL T 20 7
(1) PT o, B R 21 PT VRS M. 1
TSR [ 25 O T BN i 7o 45 S BoR D8, AP ot
BAPUIRYT A 11.8% 83 H IS B AL | R
ZLBE. EZ . WA EE RN A 1T L
H B FLEE R0, A B R ICERPUG YT A I
SRR AN SN B R A 26N 52%, 2 THUATF 7T 38 R ™



EIBHFE 128 2023F 128 AR & 5l A&

Drugs & Clinic

Vol. 38 No. 12 December 2023 -« 3111 -

FRERERE, ZHEBRNERER, ATHTRILH

PUNFESFIRY, & FNES, WEEANE S RE

AR, B, BNyERNGRES A SR E

SRR E A, EAZ 2 48 N B E 5%

N AT ERAE, RS HE %4,

3.3 EfRM
A REFT FAERS AP RILHEH LTHEN

Lol fs e, HETRFEAER, HWAE—ERN

JEFRPERYT: FAERS J& T B K 2HEHEE, 2B AR

N GHT B, 5 IR, R EE EHReE

LT P 1 A e s o w B B 2 i Sy s e e O B3]

SN, SSBERBI—E W REARKK

F T ROR. PRR F1 BCPNN 3 Fifi 77 2 [] By Ay | 2 7k

55, HABEWHES 2 DA, ik

ERERKFR: BN, AR ADE b #diE £ 2ok

HIRSEEE S, MR E A e 5 5 >, T

FERREEFEIRE N LPrE O, Bt —PIk

PRAFFFE 0 PABGALE -

4 5
AWFFRFEET FAERS (55128 5%, B I Ai

B RZICAPIE AR 5 T RO T T, 45

Wor, A2 E 28 MEE RICEHTULH AR KR

FERES, R RN L FEAMEEENGES.

Rk, TElmAR AR P RIC By, BRiZ2hii BH

PBUCEIIA RN AN, BT B B R

RS L LS B BRI 5 S, RIEEE

2524,

FEAR TAEZEHFPATRGEAZF R

&2 3k

[1]  thAEEE 24 LR Ay 4 Py 4 ibis Ao AR 25 20, rh 2
IREEE, LR EREE RS, JLE X EBUR
BEVEM RS 5B L R IR [0 LR E
2022, 60(6): 501-506.

2] X%, B, A, S T E 5 RIS IE— R
WAL 10 & [J]. R ERAE SivE 2, 2022, 30(10):
1695-1698.

[3] Whih, 5B, WHars, S X s m vk s Y m g e
MERLIA T F IR 3] s ES LR &, 2022,
37(1): 1-6.

[4] Rk, T, ZEmest, & FRIECBEE M4 B A

RO M [3]. HE RAELG, 2022, 41(6): 67-71.
[5] Lyseng-Williamson K A. Burosumab in X-linked

hypophosphatemia: A profile of its use in the USA [J].
Drugs Ther Perspect, 2018, 34(11): 497-506.

[6] Lamb Y N. Burosumab: First global approval [J]. Drugs,
2018, 78(6): 707-714.

[71 B, BRAT. X SR MRS ST #7249 Burosumab
AR [J]. HE )k, 2021, 30(23): 124-128.

[8] BILA, BRREE, ARk, & HANEEAKERARGE
WEEE Ay AT AN [ E g, 2021, 18(12):
1144-1147.

[9] B&wm R, von Hehn L, Herdegen T, et al. OpenVigil FDA -
inspection of U.S. American adverse drug events
pharmacovigilance data and novel clinical applications [J].
PLoS One, 2016, 11(6): e0157753.

[10] Huang L, Guo T, Zalkikar, J N et al. A review of statistical
methods for safety surveillance [J]. Ther Innov Regul Sci,
2014, 48(1): 98-108.

[11] Tian X, Yao Y, He G, et al. Systematic analysis of safety
profile for darunavir and its boosted agents using data
mining in the FDA Adverse Event Reporting System
database [J]. Sci Rep, 2021, 11(1): 12438.

[12] Imel E A. Burosumab for pediatric X-linked hypophosphatemia
[J]. Curr Osteoporos Rep, 2021, 19(3): 271-277.

[13] Mp A, 2, 2, 5. WA A R KNS Tk
W7 yEmE st e (3] B 25 ot 2 &, 2014,
23(2): 89-92.

[14] 253038, AESLZL. XU MR A0 (90 iR i6 T 7 IR
JEHE [J]. PEJLE RS, 2021, 29(11): 1223-1227.

[15] Haffner D, Emma F, Eastwood D M, et al. Clinical practice
recommendations for the diagnosis and management of X-
linked hypophosphataemia [J]. Nat Rev Nephrol, 2019,
15(7): 435-455.

[16] SR, T, TR/, &5 DL AR TLREIE” BRI
SUERCTRIAE 1 BIRIE [J]. RS eE R, 2019,
26(3): 353-354.

[17] Schindeler A, Biggin A, Munns C F. Clinical evidence for the
benefits of burosumab therapy for X-linked hypophosphatemia
(XLH) and other conditions in adults and children [J]. Front
Endocrinol (Lausanne), 2020, 11: 338.

[18] Insogna K L, Briot K, Imel E A, et al. A randomized,
double-blind, placebo-controlled, phase 3 trial evaluating
the efficacy of burosumab, an anti-FGF23 antibody, in
adults with X-linked hypophosphatemia: Week 24 primary
analysis [J]. J Bone Miner Res, 2018, 33(8): 1383-1393.

[19] Imel E A, Glorieux F H, Whyte M P, et al. Burosumab
versus conventional therapy in children with X-linked
hypophosphataemia: A randomised, active-controlled,
open-label, phase 3 trial [J]. Lancet, 2019, 393(10189):
2416-2427.

[20] BRHIEE, foOChs, R, &5 FTRE FDA AR HFHR
B R DAL PG A R N BRI [0 T E R 2
JiE, 2022, 31(1): 95-101.

[Fitmit &iR]



