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Abstract: Objective To explore and analyze the signals of adverse drug events (ADEs) following the marketing of ni-
raparib, providing insights for its safe clinical usage. Methods ROR, PRR, and EBGM were employed to mine and analyze
adverse events reported in the FDA Adverse Event Reporting System (FAERS) database from the second quarter of 2017 to
the fourth quarter of 2023. Furthermore, we validated our data at the genetic level through phenome—wide Mendelian ran-
domization (MR) analysis. Results A total of 17 693 cases with niraparib identified as the primary suspected drug yielded
124 708 adverse event signals across 27 systemic organ categories. The top 5 systemic organ categories ranked by ROR
were: various examinations (n=22 295, 17.88%), gastrointestinal diseases (n=20 232, 16.22%), blood and lymphatic system

diseases (n=3 182, 2.55%), various surgeries and medical procedures (n=2 230, 1.79%), benign or malignant tumors un-
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known (n=4 139, 3.32%). Preferred terms (PTs) not mentioned in the drug label included elevated carbohydrate antigen 125

(various tests), hard stools (gastrointestinal diseases), and lymphadenopathy (blood and lymphatic system diseases), and in

Phenome-wide Mendelian Randomization, our findings were also validated at the genetic level. Conclusion Patients using

niraparib commonly experience adverse reactions that last between 22 and 61 days, with discomfort most frequently report-

ed in the heart, nasopharynx, and muscle areas. Therefore, prior to administering niraparib, a thorough medication assess-

ment is recommended, particularly for female patients and those aged 55 to 79, who are more likely to have adverse reac-

tions such as decreased platelet count, nausea, and fatigue. Healthcare professionals should fully inform patients about po-

tential adverse reactions associated with niraparib use and develop corresponding strategies to minimize harm.

Keywords: Niraparib; Adverse event reporting system; Disproportionality analysis; Data mining; Phenome-wide MR anal-

ysis
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Note: (A) Proportion of adverse reaction cases by country relative to the total number of cases; (B) Sankey diagram depicting the relationships be-

tween gender, age, weight, outcome, reporter data, and the presence of missing data; “Unspecified” indicates data missing; (C) Distribution of adverse re-

action cases by age; (D) Top 10 proportions of niraparib treatment purposes; (E) Distribution of time to onset of adverse reactions induced by niraparib,

the dotted line represents the mean line and the solid line represents the median line.
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Note: The SOC signals marked in red indicate those not mentioned in the Niraparib product label. A forest plot illustrates the distribution of ROR

(reporting odds ratio) values.
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Fig. 2 SOC signal detection status
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Fig. 3 PT signal detection status

- 540 -



iR 2h2F 2025 4E 8 A 55 15 555 4 1]
Anti—tumor Pharmacy, August 2025, Vol. 15, No.4

%
W (EME 8 =

H
HCFELHE
ERRAEEF RS ENREEEE U DI R I I S =

3
SERBINTFIT AN 8

b
ZWE W
=

1.20%

1.67% 1.58% 09%
%
% \ / JEE e

Er(AAAEEAKRBAIABEHLRE RS, BFAEREL RN EZEEWAERER S BFERERET BN EZEE W

KA AR (B 0] Bk T 100 89 1 BSR4 BB .

Note: (A)Number of cases of adverse reactions occurring in 33 organs, with shades of red indicating a higher frequency of adverse reactions in that

organ, and shades of green indicating a lower frequency of adverse reactions in that organ.(B)Proportion of adverse reaction frequencies in various organs

(with case numbers > 100).

K4 2BEESRIMFRL

Fig. 4 Signal detection status of each organ

N ﬁ%%
o DM
E)
o Kl
6 o G
MMEHR (T4 i
S MR (CIETEAHT f7
p REERTOREE, o
3 SN G FEEEEAR P Y -
d 4 & el 2 A R BB S % .%ﬁi
S
) So . (-
g o e B . g o< e
T T .'.'....'..‘-.1. Ny :., s eirtn wes,
- * . .
L P MR LT g O W, P"v. LI I A

0

VE MBS B B 0 R R R A A E R R B PARPL ¥ R H BRI, A B AR E PE AN, PEMN, ~loglOP K, % B #

B KAERXRKGIEEEZLRER.

Note: Different colored dots represent different domains associated with the main target PARP1 of niraparib. The vertical axis indicates the magni-

tude of P-values, where a smaller P—value (larger —log10 P-value) indicates a more significant result, strongly supporting the presence of the tested

causal relationship.

K5 PARPI

HHAEKA MR P IIELE R

Fig. 5 The phenome wide MR analysis of PARP1

3 g

BT LB, JEPLMAFIAH R RS 4
P 55~79 % itk B E (29 5 2R 73.19%) .
PR, BE 470 N D FE 4R S 28 8 (R b A A s, Ry &
JEOCTIZ B . WAL, FAERS BUHE 40 BT R, JE
P AN B RN, 45 52 1) o 57 i 80 01 5P 247 1sF i) I
ATy 1) TR S 3G K A RS AR R A A B 2
5NN RFEER R AT RE N | REZAE, KT,
LR PN BN 50 AR OR KR AT & A e
2l J (AT A It ), 48 3 R EAT A BRI, K i

A VEERER o RIS, BN BN
g, i e
INAibA T8
TE2T ARG E 2, B RGEMNA R
F 5 0 (n=20 232) F1 ROR {E (ROR=2.08) #J {3/
G AR T4 264 (=22 295, ROR=3.31) , 1%
— RS 2 5 B A A — 0 uE S R R a5 5 |
% BB G . HALEH T RS A RE R &R
B R 7, JE PLE R 0 ) PARP B T
P DNA FAOHE S, AT il 15 i 105 20 RS A4t it () 05 52
5P B W IE DI RE LR RAE RN )

- 541 -

HRAE R
I3 AN R B DL A R



iR 2452F 2025 4F 8 145 15 58 4 1)
Anti—tumor Pharmacy, August 2025, Vol. 15, No.4

P27 10T, JE AR 51 4 141 86 K-S BT
i sk 20 v] 58 4 S 11 55 1 M ol ) RN g T RE , A
M-S 0% MBS SRR

16 PT (5 SR M B & BL“CA125 T "l Ui e
R RFGES, BENA PT(ES T, Kig
i 9 19 85038 & RORH HEF , 7 5 ¥ E & i .
CA125 & —Fp EBAFAE T2t A 58 R Ge 4 i (OO0 3L
RO S b B 20 ) 2 A AR T, B AR Dk O SR A
T IR A AR AR Y . CAL25 T AT RE R
U S 2 & ol gk R, 5 AT RE I s 2R e hL A )
FEAEN 2y, PR, NG PR S B o6) H B CA 125 T
1o I R R TR YT 7 R VPAG SR

JEREMARIVE A U0 B I (IR T 259, H WS R
W A A 1L /N AR D (n=123, 6.22%) | 3% 0> (n=85,
4.30%) FJ 57 (n=78, 3.95%) . TEe8'E Rk
GIHTER O AN RSO d5 R L A Bl i i (=
1 106, ROR=5.57) ..MIEFp3l (n=45, ROR=3.44) ..0»
R (n=29, ROR=2.70) . > % (n=599, ROR=
2.33) AL FEAFE (n=100, ROR=2.03), HIEAEALH
Al I IE A BN AL, BYJE R R 7E A S8 b
e 24 1 ) BT, T R A 05 TF 0 UL AR L, 5% e o
RETBE™ . SR, AR Bon , R A s e
FEMAF B A2 A5 4 e 1 0 I 32 450 AU, 70 4 77 577
(300 mg/ H )Y@ P9, JE HLMA R 14 2 80 ELAT I R
SO O TR A2 A A 5 ) 55 B A 0 I A R T
PRI, SR/ 0o IEAS BRI, S0 AR 5 7 FH 2 i
A YIRE, IS G A i

FAERS #4243 o, JEPLA A g EBEA R
T2 A I /IR TR B AR AELELAAR D AL R I . 4
FEH MR 4347 & B, 1L /N TR A 7T RE 5 2 i
FEE S PSS PARPL (T E PARP2) IR A5, b
Ah RSB ) & A2 1T e 5 25 % ABCB1 JE R 33k
FISE AT 5C T PR R T i T BE -5 25 W% ABCG2 SE A
FIRME A

ABFFEHET 2017 4F 5 2023 4 BHRIT R R 48
PEGIHT  FEAS B 782, B O T B 55 45 2R i i 280 Pk
FanfatE . WFoE 3L T e Pima Al 25 i ul B R g5 A
ik, 5] A EBGM {E4#H Bl ROR {E /3 #r , .2
P A R WHRIE (1 PT FISOCIE 5 o Hesh , BF5E
RN T &4 B AR I AR R KR
I I UE A 255 22 2 B A5, o 4w DA Je R 1)
PN R R B ER L T K HE . 4= 3R MR 43 Btk — 2Lk
Br T IREE R T, 2 ik R A 2 A B B0 E T

- 542 -

N e

FAERS 4l FEAE A B EZ 259 A R FH AR
ARG, INFAE—E 1 JRy B - OB Z 4G IR {5 .
WELRIG R S 80k BRI T IR A 8T Qe = X
WELH , FETE S A, ME LU E A R B 5251
B R HE O AN e M A7 78 B D 22 XU o
(HAR R A, A5 AR MR 04T, (RS
A B8] 245 2 1) Ik PR 55 2 P R ARG, AT —
AT

Zi b AR, R FAERS 8Os ZERF 5T e Biba #l i
AN, A BT B 25 WA P A BT N B R Bk
JHIAS B RO, 45 i T 1 0B AN R R 1) & AR S
J'& U AN KRN 6T R S AR T JE B A R I
e

[1] DEA S. PARP and PARG inhibitors in cancer treatment [J].
Genes Dev, 2020, 34(5/6): 360-394. DOIL 10.1101/gad.
334516.119.

[2] LIH,LIUZY,WUNY Y, et al. PARP inhibitor resistance:
the underlying mechanisms and clinical implications [J]. Mol
Cancer, 2020, 19(1): 107. DOT: 10.1186/s12943-020-01227-0.

[3] ROSE M, BURGESS J T, O’ BYRNE K, et al. PARP inhibi-
tors: clinical relevance, mechanisms of action and tumor resis-
tance [J]. Front Cell Dev Biol, 2020, 8: 564601. DOI: 10.3389/
fcell.2020.564601.

[4] JIANG X, LIX Y, LI W H, et al. PARP inhibitors in ovarian
cancer: Sensitivity prediction and resistance mechanisms [J].
J Cell Mol Med, 2019, 23(4): 2303-2313. DOI: 10.1111/jc-
mm.14133.

[5] WANGSSY,JIEYE, CHENG S W, et al. PARP inhibitors
in breast and ovarian cancer [J]. Cancers (Basel), 2023, 15(8):
2357. DOI: 10.3390/cancers15082357.

[6] HONG T, LEI G, CHEN X, et al. PARP inhibition promotes
ferroptosis via repressing SLC7A11 and synergizes with ferrop-
tosis inducers in BRCA—proficient ovarian cancer [J]. Redox
Biol, 2021, 42: 101928. DOI: 10.1016/j.redox.2021.101928.

[7] TEW W P, LACCHETTI C, ELLIS A, et al. PARP inhibitors
in the management of ovarian cancer: ASCO guideline [J]. J
Clin Oncol, 2020, 38(30): 3468-3493. DOI: 10.1200/jco.
20.01924.

[8] LIN,ZHU]J Q, YIN R T, et al. Treatment with niraparib main-
tenance therapy in patients with newly diagnosed advanced
ovarian cancer: a phase 3 randomized clinical trial [J]. JAMA
Oncol, 2023, 9(9): 1230-1237. DOI: 10.1001/jamaoncol.2023.
2283.

[9] SHU Y M, HE X C, LIU Y X, et al. A real-world dispropor-
tionality analysis of olaparib: data mining of the public version
of FDA adverse event reporting system [J]. Clin Epidemiol,
2022, 14: 789-802. DOI: 10.2147/CLEP.S365513.

[10] SCHILDER J M, GOLEMBESKY A, BOYLE T A C, et al.
Commentary: adverse event profiles of PARP inhibitors: analy-

sis of spontaneous reports submitted to FAERS [J]. Front Phar-



fiigg 242 2025 4F- 8 45 15 55 4 1)
Anti—-tumor Pharmacy, August 2025, Vol. 15, No.4

macol, 2023, 14: 1241524. DOI: 10.3389/fphar.2023.1241524.

[11] LARSSON S C, BUTTERWORTH A S, BURGESS S. Mende-
lian randomization for cardiovascular diseases: principles and
applications [J]. Eur Heart J, 2023, 44(47): 4913-4924. DOI:
10.1093/eurheartj/ehad736.

[12] SHU Y M, DING Y F, HE X C, et al. Hematological toxicities
in PARP inhibitors: a real-world study using FDA adverse
event reporting system (FAERS) database [J]. Cancer Med,
2023, 12(3): 3365-3375. DOI: 10.1002/cam4.5062.

[13] ZHAO D H, LONG X Q, WANG J S. Adverse events with pe-
migatinib in the real world: a pharmacovigilance study based
on the FDA Adverse Event Reporting System [J]. Expert Opin
Drug Saf, 2024, 23(5): 599-605. DOI: 10.1080/14740338.
2024.2338250.

[14] LI Z, GUO C Y, LIU X F, et al. Post-marketing safety evalua-
tion of lurbinectedin: a pharmacovigilance analysis based on
the FAERS database [J]. Front Pharmacol, 2024, 15: 1368763.
DOI: 10.3389/fphar.2024.1368763.

[15] HUANG F, SAN X, LIU Q Q, et al. Signal mining and risk
analysis of Alprazolam adverse events based on the FAERS
database [J]. Sci Rep, 2024, 14(1): 7489. DOI: 10.1038/
541598-024-57909~y.

[16] HE Z M, LIU C M, LIN L, et al. Real-world safety of leveti-
racetam: mining and analysis of its adverse drug reactions
based on FAERS database [J]. Seizure, 2024, 117: 253-260.
DOLI: 10.1016/j.seizure.2024.03.009.

[17] LE H, HONG H X, GE W G, et al. A systematic analysis and
data mining of opioid-related adverse events submitted to the
FAERS database [J]. Exp Biol Med (Maywood), 2023, 248(21):
1944-1951. DOI: 10.1177/15353702231211860.

[18] PAPADIMITRIOU N, DIMOU N, TSILIDIS K K, et al. Physi-
cal activity and risks of breast and colorectal cancer: a Mende-
lian randomisation analysis [J]. Nat Commun, 2020, 11(1):
597. DOI: 10.1038/s41467-020-14389-8.

[19] ESCALA-GARCIA M, MORRA A, CANISIUS S, et al. Breast
cancer risk factors and their effects on survival: a Mendelian
randomisation study [J]. BMC Med, 2020, 18(1): 327. DOI:
10.1186/s12916-020-01797-2.

[20] SUN W, LI J, ZHANG Z, et al. Gastrointestinal events with

PARP inhibitors in cancer patients: a meta—analysis of phase
[I/II randomized controlled trials [J]. J Clin Pharm Ther,
2021, 46(2): 241-255. DOI: 10.1111/jept.13300.

[21] MONK B J, GONZALEZ-MARTIN A, BUCKLEY L, et al.
Safety and management of niraparib monotherapy in ovarian
cancer clinical trials [J]. Int J Gynecol Cancer, 2023, 33(6):
971-981. DOI: 10.1136/ijgc—2022-004079.

[22] GLASGOW C G, PACHECO-RODRIGUEZ G, STEAGALL
W K, et al. CA-125 in disease progression and treatment of
lymphangioleiomyomatosis [J]. Chest, 2018, 153(2): 339-348.
DOI: 10.1016/j.chest.2017.05.018.

[23] DOCHEZ V, CAILLON H, VAUCEL E, et al. Biomarkers and

algorithms for diagnosis of ovarian cancer: CA125, HE4, RMI

and ROMA, a review [J]. J Ovarian Res, 2019, 12(1): 28. DOI:
10.1186/s13048-019-0503-7.

KIM B, PARK Y, KIM B, et al. Diagnostic performance of CA

125, HE4, and risk of Ovarian Malignancy Algorithm for ovari-

an cancer [J]. J Clin Lab Anal, 2019, 33(1): €22624. DOI:

10.1002/jcla.22624.

STAROPOLI N, CILIBERTO D, LUCIANO F, et al. The im-

pact of PARP inhibitors in the whole scenario of ovarian cancer

[l

[24

[25

—

management: a systematic review and network meta—analysis
[J]. Crit Rev Oncol Hematol, 2024, 193: 104229. DOI: 10.1016/j.
critrevone.2023.104229.

[26] MOORE K, CHAN J K, SECORD A A, et al. Effect of niraparib
on cardiac repolarization in patients with platinum-sensitive,
recurrent epithelial ovarian, fallopian tube, and primary perito-
neal cancer [J]. Cancer Chemother Pharmacol, 2019, 83(4):
717-726. DOI: 10.1007/s00280-019-03774-w.

BAs: T# Fi

A AE: L, 22, B4, 5 LT FAERS Bdi i 5 4 5%
AR BABLAL 53 AT 14 J& BLA A A R NLAF 54248 1] i gg 24525,
2025, 15(4): 536-543. DOI: 10.3969/j.issn.2095-1264.2025.04.14.

Cite this article as: ZHENG Shengan, LI He, CHENG Quan, et al. Ad-
verse reaction signal mining of Niraparib based on FAERS database and
phenome—wide MR analysis[J]. Anti-tumor Pharmacy, 2025, 15(4): 536-
543. DOI: 10.3969/}.issn.2095-1264.2025.04.14.

- 543 -



