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[Abstract] Objective To compare the differences in adverse reaction signals among three poly adenosine diphosphate ribose polymerase
(PARP) inhibitors, namely olaparib, niraparib and rucaparib based on the United States of America Food and Drug Administration Adverse
Event Reporting System (FAERS) database, and to evaluate their safety characteristics and clinical significance. Methods Original report
data were extracted from the FAERS database from the first quarter of 2020 to the fourth quarter of 2024, with the keywords of the active
ingredients and trade names of olaparib, niraparib and rucaparib. Signals were detected by using proportional imbalance analysis and the
Bayesian confidence propagation neural network method, and the robustness of the results was verified by combining multiple sensitivity
analysis. Results This study included 19 780 reports of adverse events (8 562 for olaparib, 6 327 for niraparib, and 4 891 for rucaparib).
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In terms of gender distribution, niraparib had the highest proportion of female patients. The majority of patients were aged 45-64 years.
Regarding serious adverse events, olaparib was associated with the highest mortality rate. Multi-model analysis revealed that hematological
toxicity was the core concern for olaparib; rucaparib showed the most prominent risk of abnormal liver function; and niraparib was
specifically associated with abnormal liver function. Analysis by system organ classes showed that the proportion of hematologic disorders
for olaparib was significantly higher than that for niraparib and rucaparib. The proportion of hepatobiliary abnormalities for niraparib was
approximately 3.3 times that for olaparib, and it had the highest number of abnormal signals. Neurological symptoms and cardiovascular
events with olaparib, as well as respiratory events related to rucaparib and olaparib, all demonstrated a certain tendency toward drug-specific
organ damage. Furthermore, all three drugs exhibited distinct drug-related characteristics in terms of gastrointestinal/general disorders and
administration site conditions. Sensitivity analysis, after controlling for concomitant medication interference, showed a slight decrease in
the signal strength for olaparib-associated anemia, niraparib-associated abnormal liver function, and rucaparib-associated acute kidney
injury, confirming their biological plausibility. In contrast, the signals of acute kidney injury caused by olaparib and abnormal liver function
with rucaparib were significantly attenuated. Conclusion The toxicity differences of PARP inhibitors may be related to drug metabolic
characteristics and target selectivity. Clinical attention should be paid to the hematological toxicity of olaparib, the hepatobiliary damage
of niraparib, and the renal injury risk of rucaparib. Enhanced monitoring of target organs is recommended for elderly patients and those
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receiving combination therapies.
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Table 2 Demographic characteristics and severity distribution of adverse event reports of olaparib, niraparib

and rucaparib

BHimaFl (n=8562)

P (%)

RBHimaFl (n=6327)

AEiaF) (n=4891) Hit (n=19780)

« 5755 (67.22) 4659 (73.64)
e 2807 (32.78) 1668 (26.36)
SRR (%)
18~44 % 1200 (14.02) 950 (15.02)
45~64 % 4300 (50.22) 3200 (50.58)
65~74 % 2100 (24.53) 1550 (24.50)
=75 % 962 (11.23) 627 (9.90)
FEE AE 5335 /4] (%)
BT 3650 (42.63) 1820 (28.77)
fe& e 445 (5.20) 320 (5.06)
BRI 154 (1.80) 110 (1.74)

3168 (64.77)
1723 (35.23)

620 (12.68)
2450 (50.09)
1230 (25.15)
591 (12.08)

2010 (41.10)
250 (5.11)
90 (1.84)

13582 (68.67)
6198 (31.33)

2770 (14.00)
9950 (50.30)
4880 (24.67)
2180 (11.03)

7480 (37.82)
1015 (5.13)
354 (1.79)

AE: adverse event (A~ KFH4)
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Table 3 Detection results of AE signal intensity for olaparib, niraparib and rucaparib

4) wEH/H BHAF PRR (95% CI)
B 652 6.45 (6.05~6.88)
I/ NBR e 680 521 (4.85~5.60)
JH T e i 320 478 (435~525)
F R 4 i g /> 450 435 (4.00~4.73)
BMEE S 120 3.40 (2.90~4.00)
9 57 780 3.65 (3.40~3.92)
Wl 950 2.85 (2.68~3.03)
Sk 430 3.10 (2.85~3.38)
Kz 210 2.70 (2.35~3.10)
Jii=3E4 832 3.25 (3.05~3.47)

RBHibaF) PRR (95% CI ) A-KaF PRR (95% ClI )

4.20 (3.75~4.70) 3.35 (2.90~3.87)
4.75 (4.35~5.18) 3.12 (2.80~3.47)
6.30 (5.82~6.82) 7.15 (6.60~7.74)
3.85 (3.40~4.35) 2.95 (2.50~3.48)
3.10 (2.60~3.70) 4.60 (4.10~5.15)
4.25 (3.95~4.58) 3.95 (3.60~4.33)
3.35 (3.12~3.60) 3.10 (2.85~3.37)
3.75 (3.40~4.14) 2.95 (2.58~3.38)
3.15 (2.75~3.62) 425 (3.85~4.70)
2.95 (2.65~3.28) 3.45 (3.15~3.78)

PT: preferred term ( Fi%7Ri#%E ) ; PRR: proportional reporting ratio ( L[5 ) ; CI: confidence interval ( {5 X[f] )
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Table 4 Comparison of SOC distribution and signal density of AE among olaparib, niraparib and rucaparib

B aFl (n=8562)

EHiaF (n=6327)

AEaF] (n=4891)

e MEB/B HE/% ESE/E REE/G
LR R G 6750 78.84 156 3 800
JHHE 2R Gee 1320 15.42 35 3200

ELZBCRISE 3200 37.37 82 1 500
4 VR I 2700 31.53 70 1450
25 VAL L

LME RGN 2100 24.53 55 950
W R G 1480 17.29 38 850
FIEE R G 1650 19.27 42 620

at/% ESH/H WER/B Lt/% ESE/BG
60.06 98 1800 36.80 32
50.58 72 2300 47.03 45
2371 40 730 14.93 13
22.92 38 800 1636 20
15.02 25 710 14.52 18
13.43 22 880 17.99 25
9.80 16 270 5.52 10

SOC: system organ class ( RELaFE 4325 )
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ML JERIMARIIFIIRES B LR S 55
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Table 5 Changes of signal intensity of key adverse events of olaparib, niraparib and rucaparib

Eg)] PT i@%)S PRR (95% Cl) i@%)5 ROR (95% Cl) AEEJE IC (1Co0s ) Ve P
BaRLIAF i 6.20 (5.80~6.62) 6.15 (5.75~6.58) 2.60 (2.40) 1315 0.251
RIIRANY % 2 5.05 (4.68~5.45) 5.00 (4.63~5.40) 2.30 (2.10) 0.869 0.351
JH- T 4.65 (4.20~5.15) 4.58 (4.14~5.07) 2.18 (1.98) 1.047 0.306
S 325 (2.70~3.90) 3.20 (2.66~3.85) 1.65 (1.45) 4.152 0.042
JeRiiF]  FThAR R 5.95 (5.45~6.50) 5.88 (5.38~6.42) 2.55 (2.35) 0.951 0.329
JERIFR 2 435 (3.85~4.92) 430 (3.80~4.86) 2.10 (1.90) 1.798 0.180
Tl 6.80 (6.25~7.40) 6.75 (6.20~7.35) 275 (2.55) 3.902 0.048

PT: preferred term ( B #%£ R % ) ; PRR: proportional reporting ratio ( MLk & [t ) ; CI:

confidence interval ( & {5 X [A] ) ; ROR:

reporting odds ratio ( #47 [L{H L) ; IC: information component ( {FE 43 )
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