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[Abstract] Objective To systematically explore the characteristics of risk signals of
ravulizumab in real-world settings by stratifying adverse events according to severity, establish a
differentiated risk map, and provide evidence for stratified clinical safety management. Methods
Data from the U.S. Food and Drug Administration Adverse Event Reporting System (FAERS)
covering the first quarter of 2004 to the fourth quarter of 2025 were extracted. Reporting odds ratio
(ROR), proportional reporting ratio (PRR), Bayesian confidence propagation neural network
(BCPNN), and multi-item gamma Poisson shrinker (MGPS) were adopted for signal analysis.

Reports were divided into severe and non-severe subgroups for stratified analysis based on clinical
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outcomes. Results A total of 10,500 ravulizumab -associated adverse event reports were included, among
which 176 positive signals were detected, covering 27 system organ classes (SOCs). Subgroup analysis showed
that, in the non-serious adverse event subgroup, the signal strength was highest for treatment response
shortening, diplopia and ptosis; in the serious adverse event subgroup, the strongest signals were for myasthenia
gravis and haemolytic anaemia. Conclusion This study constructed a bidirectional severity-stratified risk map
for ravulizumab. The clustering pattern of neurological manifestations and diminished therapeutic response in
non-severe reports differs distinctly from the distribution of myasthenia gravis and hemolytic events in severe

reports, offering distinct perspectives for clinicians to identify potential risks. This stratified strategy facilitates

targeted risk surveillance and individualized medication administration in clinical practice.
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Table 1. Signal detection methods and screening criteria
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Table 2. Baseline characteristics of ravulizumab—
related ADE reports
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Table 3. Distribution of positive signals and case counts by SOC for ravulizumab-related ADE
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SOC PP S HMEES A (%) 151155 B (%)
A BV D25 25 A5 T SN, 19 10.80 6793 23.66
BRI RGP 17 9.66 3153 10.98
S N R Ve R s) 12 6.82 2504 8.72
G A G 21 11.93 2441 8.50

F e NivE 33 18.75 2405 8.38
VB 4 227 1702 5.93
FIUG . AR R 8 455 1619 5.64
R N S 7 3.98 1388 4.83
HR A% B e 12 6.82 1271 443
MLV B K B 2R e 8 4.55 871 3.03
it bEs 4 227 804 2.80
Rk KRz A 2295 0% 0 0.00 638 222
M55 5 K A 2SR 3 1.70 479 1.67
B I B 0 PR ZR e 4 2.27 453 1.58
R UM TR e (AL FE SRR B AR 4 2.27 375 131
R R E B 3 1.70 333 1.16
DR E R 0 0.00 315 1.10
Yol RGP 5 2.84 282 0.98
B FFAR R =T HAE 3 1.70 224 0.78
FaRAS7S ) 3 1.70 166 0.58
FFRR 2 B 3 1.70 154 0.54
H Bk P 0 0.00 123 0.43
CRE W& NS 0 0.00 64 0.22
7 i ] 1 0.57 53 0.18
NG 3R G 1 0.57 44 0.15
TR . A AL AR 0 0.00 36 0.13
BRI G AL B 1 0.57 21 0.07
=San 176 100.00 28 711 100.00

=4 BRRAYEMEESMEHIZB 30 PT
Table 4. Top 30 PT ranked by case frequency for ravulizumab

PT 5%k ROR (95%CI) PRR (x*) IC (ICq,s) EBGM (EBGM,;)
i 1472 429 (4.07, 4.52) 4.12 (3520.44) 2.04 (1.96) 4.12 (3.91)
55 747 438 (4.07, 4.71) 429 (1893.69) 2.10 (1.99) 4.29 (3.98)
N 639 224 (2.07, 2.42) 221 (426.64) 1.14 (1.02) 221 (2.04)
WIS 419 8.11 (7.36, 8.93) 8.00 (2562.11) 3.00 (2.83) 7.98 (7.24)
FREALIC ) 344 111.45 (99.93, 124.30) 110.13 (35316.0) 6.71 (6.17) 104.59 (93.78)
MM LT RS 325 6.86 (6.14, 7.65) 6.79 (1601.93) 2.76 (2.57) 6.77 (6.07)
R4 315 2.94 (2.63, 3.29) 2.92 (398.78) 1.54 (1.37) 2.92 (2.61)
SR 312 2.79 (2.50, 3.12) 277 (354.56) 1.47 (1.30) 277 (2.48)
VAT I B iR 305 22.69 (20.25, 25.41) 22.46 (6 188.64) 4.47 (4.21) 2223 (19.84)
g2 303 26.01 (23.21, 29.14) 25.74 (7119.93) 4.67 (4.39) 25.44 (22.70)
AR 232 51.45 (45.15, 58.64) 51.05 (11109.9) 5.64 (5.17) 49.84 (43.73)
AR 229 2.53 (222, 2.89) 2.52 (210.62) 1.33 (1.13) 2.52 (2.21)
SR 228 92.72 (81.16, 105.93) 91.99 (19 645.1) 6.46 (5.80) 88.10 (77.12)
P IE 227 66.02 (57.82, 75.39) 65.51 (13976.7) 5.99 (5.44) 63.52 (55.63)
A M R 226 4.98 (437, 5.67) 4,95 (711.02) 2.30 (2.09) 4.94 (4.33)
AR NS AT 216 261 (2.29, 2.99) 2.60 (213.45) 1.38 (1.17) 2.60 (2.27)

https://yxqy.whuznhmedj.com



1218 Frontiers in Pharmaceutical Sciences, Jul. 2026, Vol. 30, No.7

2k 4

PT Bk ROR (95%CI) PRR () IC (ICyys) EBGM (EBGM,;)
) 199 4.58 (3.98, 5.26) 4.55 (551.37) 2.18 (1.95) 4.55 (3.95)
RS 198 2.35 (2.04, 2.70) 2.34 (152.55) 1.23 (1.01) 234 (2.04)
G 166 2.54 (2.18, 2.96) 2.53 (154.09) 1.34 (1.10) 2.53 (2.17)
AR 127 3.17 (2.67, 3.78) 3.16 (188.03) 1.66 (1.38) 3.16 (2.66)
I/ IR AIG 123 250 (2.09, 2.99) 2.49 (110.20) 1.32 (1.04) 2.49 (2.09)
10 LR e ST v 114 1524 (12.67, 18.33) 15.19 (1500.18) 391 (3.48) 15.08 (12.54)
AT 114 343 (2.85, 4.12) 3.42 (195.29) 1.77 (1.47) 3.42 (2.84)
SR I 110 1143.14 (905.40, 1443.30) 1138.76 (80530.3) 9.52 (6.27) 733.73 (581.14)
HikEg 106 436 (3.61, 5.28) 435 (273.29) 2.12 (1.79) 434 (3.59)
JIKEZARET i 100 765.67 (608.51, 963.42) 763.01 (55533.5) 9.12 (6.10) 557.06 (442.72)
it 98 3.80 (3.11, 4.63) 3.79 (200.73) 1.92 (1.59) 3.78 (3.10)
K AN R 97 20.78 (17.01, 25.39) 20.71 (1801.96) 4.36 (3.80) 20.52 (16.79)
HVRAH OGS 86 2.95 (239, 3.65) 2.95 (110.68) 1.56 (1.22) 2.95 (2.38)
TRENLE a4 85 167.74 (134.43, 209.30) 167.25 (12992.2) 7.27 (5.47) 154.77 (124.03)

T AR R 4R

x5 BirAYBRMEESREHEZEI 30 PT
Table 5. Top 30 PT ranked by ROR value for ravulizumab

PT Bk ROR (95%CI) PRR () 0 (KCy) EBGM (EBGM,;)
GEME PR 1ML 110 1143.14 (905.40, 1443.30) 1138.76 (80530.3) 9.52 (6.27) 733.73 (581.14)
A AMNZ I, 100 765.67 (608.51, 963.42) 763.01 (55533.5) 9.12 (6.10) 557.06 (442.72)
TR Rk R 3 475.46 (135.48, 1668.61) 475.41 (1153.95) 8.59 (0.38) 386.46 (110.12)
IR TR R 7 288.49 (130.79, 636.32) 288.42 (1758.73) 7.98 (1.87) 253.12 (114.76)
I 28 o AT e P ¢ 15 219.28 (128.75, 373.44) 219.16 (2944.29) 7.63 (3.14) 198.18 (116.37)
SAEMATE PEREAI 5 198.12 (79.13, 496.05) 198.09 (894.46) 7.50 (1.31) 180.80 (72.21)
I B 8 35K Ak g 20 187.41 (118.56, 296.26) 187.28 (3396.98) 7.42 (3.58) 171.76 (108.66)
I P 58 33K AT 1 e A 14 180.35 (104.43, 311.46) 180.26 (2294.93) 7.37 (3.01) 165.84 (96.03)
FERENLE G4 85 167.74 (134.43, 209.30) 167.25 (12992.2) 7.27 (5.47) 154.77 (124.03)
o P A ) AL 2 DR 32 167.08 (116.52, 239.59) 166.90 (4 881.45) 7.27 (4.25) 154.46 (107.72)
R R 149.31 (60.23, 370.13) 149.28 (686.70) 7.12 (1.31) 139.27 (56.18)
SEAHRTR I S 124.13 (50.33, 306.10) 124.10 (575.87) 6.87 (1.31) 117.11 (47.49)
AL RO R 41 113.08 (82.56, 154.89) 112.92 (4311.85) 6.74 (4.47) 107.11 (78.20)
Giendilwwil 344 111.45 (99.93, 124.30) 110.13 (35316.0) 6.71 (6.17) 104.59 (93.78)
AMA T 4 101.75 (37.28, 277.68) 101.73 (380.20) 6.60 (0.94) 96.99 (35.54)
R 228 92.72 (81.16, 105.93) 91.99 (19645.1) 6.46 (5.80) 88.10 (77.12)
SE R FIFET 30 84.29 (58.50, 121.45) 84.20 (2369.58) 6.34 (3.97) 80.93 (56.17)
PE T HE R I ik 6 83.54 (36.93, 188.97) 83.52 (470.13) 6.33 (1.59) 80.30 (35.50)
TERHE R 76.32 (39.24, 148.47) 76.30 (644.94) 6.20 (2.22) 73.61 (37.84)
7L AR 74.25 (27.38, 201.34) 74.24 (278.96) 6.16 (0.92) 71.69 (26.44)
LA P I 18 71.49 (44.68, 114.40) 71.45 (1208.44) 6.11 (3.24) 69.09 (43.18)
A LAY Il PR FFRELE B AIE 23 66.88 (44.15, 101.33) 66.83 (1444.60) 6.02 (3.55) 64.76 (42.75)
5 INUE 227 66.02 (57.82, 75.39) 65.51 (13976.7) 5.99 (5.44) 63.52 (55.63)
PR BER 1 RPN 46 65.69 (48.96, 88.12) 65.58 (2835.28) 5.99 (4.34) 63.59 (47.40)
KGR EE AT 11 65.52 (35.94, 119.43) 65.50 (677.09) 5.99 (2.51) 63.51 (34.84)
AMAH 55 3 65.06 (20.61, 205.36) 65.06 (183.42) 5.98 (0.46) 63.10 (19.99)
P TAERIOL 21 5 5 53.11 (21.86, 129.04) 53.10 (249.15) 5.69 (1.26) 51.79 (21.31)
LG 232 51.45 (45.15, 58.64) 51.05 (11109.9) 5.64 (5.17) 49.84 (43.73)
PRI I 13 49.99 (28.83, 86.67) 49.97 (609.05) 5.61 (2.69) 48.81 (28.15)
R IR 67 48.78 (38.28, 62.17) 48.67 (3056.22) 5.57 (4.46) 47.57 (37.32)

7. % ROR(ERETFHES .,
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Table 6. Top 20 PT for the frequency of signals of ravulizumab-related ADE in the non—serious reports group

PT ik ROR (95%CI) PRR () G (HCy5) EBGM (EBGMOS)
%5 1025 4.52 (4.25, 4.82) 4.25 (2385.87) 2.08 (1.99) 4.24 (3.98)
g5 481 6.81 (6.17, 7.50) 6.60 (2001.34) 2.72 (2.57) 6.57 (6.00)
WLIET) 292 12.66 (11.26, 14.22) 12.40 (3038.78) 3.62 (3.39) 12.30 (10.95)
GEL 221 6.65 (5.82, 7.60) 6.60 (416.86) 1.85 (2.63) 3.60 (5.15)
N 214 3.45 (3.02, 3.94) 3.48 (299.13) 5.55 (1.73) 46.76 (3.40)
JRRGE S 208 245 (2.14, 2.81) 2.43 (175.86) 1.28 (1.07) 243 (2.12)
TR A i 204 16.54 (14.39, 19.00) 16.28 (3 888.59) 4.01 (3.70) 16.12 (14.03)
PR ALt 190 93.64 (80.79, 108.54) 92.29 (10411.21) 6.44 (6.09) 86.87 (74.95)
B 184 55.47 (47.42, 64.89) 54.79 (6938.78) 5.72 (5.28) 52.84 (45.17)
ARG 133 2.97 (250, 3.52) 2.95 (171.12) 1.56 (1.10) 2.94 (2.48)
A AT TR 3 129 7.09 (5.96, 8.43) 7.03 (661.61) 2.81 (2.49) 7.00 (5.88)
s 98 2.02 (1.65, 2.46) 2.01 (33.27) 1.59 (1.27) 3.00 (2.46)
IML£T. 25 (1 FAIS 91 11.54 (9.38, 14.19) 11.47 (863.15) 3.51 (3.05) 11.38 (9.26)
= WG 81 10.01 (8.04, 12.46) 9.95 (648.01) 3.31 (2.84) 9.89 (7.94)
PR 76 3.52 (2.81, 4.42) 3.51 (186.29) 1.81 (1.43) 3.50 (2.80)
B 72 522 (4.14, 6.59) 5.20 (243.58) 2.37 (1.95) 5.18 (4.11)
A EPIRGLEA 71 7.98 (6.28, 10.14) 7.95 (360.07) 279 (2.73) 6.92 (5.48)
VA4 62 3.33 (2.60, 4.28) 3.32 (104.65) 1.73 (1.31) 3.32 (2.20)
FR G AN R 62 26.29 (20.44, 33.81) 26.17 (417.62) 4.69 (3.84) 25.72 (18.00)
JULPA B i A A 62 2.77 (2.16, 3.56) 2.76 (69.68) 1.46 (1.06) 2.76 (2.15)
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Table 7. The top 20 PT by frequency of signals of ravulizumab-ralated ADE in the serious reports groups

PT % ROR (95%CI) PRR (%) IC (ICyys) EBGM (EBGM;s)
KI5 447 3.05 (2.77, 3.35) 2.99 (596.07) 1.58 (1.43) 2.99 (2.72)
Eiendlllvvil 344 143.47 (128.57, 160.10) 140.35 (41523.60) 7.06 (6.43) 133.10 (119.27)
Mz 263 270 (2.38, 3.06) 2.67 (277.30) 1.42 (1.23) 2.67 (2.37)
IMEZLA P REAR 234 6.97 (6.12, 7.93) 6.88 (1175.12) 2.78 (2.53) 6.86 (6.03)
VIR 228 88.30 (77.26, 100.91) 87.04 (8992.20) 6.40 (5.75) 84.21 (73.68)
W3 127 4.45 (3.74, 5.30) 4.42 (36.50) 2.14 (1.83) 4.42 (3.71)
JRY 126 2.03 (1.70, 2.41) 2.02 (170.02) 1.59 (1.31) 3.01 (2.53)
73 123 3.58 (2.98, 4.06) 3.57 (218.04) 1.36 (1.08) 2.57 (2.15)
GV I 110 1923.50 (202.90, 1929.54)  1512.82 (81044.30) 9.89 (6.31) 950.99 (750.87)
COVID-19 105 2.82 (233, 3.41) 2.82 (122.91) 1.49 (1.18) 2.80 (2.31)
JRE 101 2.50 (2.06, 3.04) 2.49 (103.13) 1.32 (1.11) 2.49 (2.05)
VAT A AR 101 26.85 (22.06, 32.68) 26.68 (3471.50) 4.72 (4.01) 26.42 (21.70)
s 101 6.12 (5.04, 7.43) 6.09 (429.20) 2.60 (2.25) 6.08 (5.00)
[(IRESZREIIIN 100 1033.91 (819.37, 1304.64)  1072.32 (7354.98) 9.52 (6.13) 733.25 (581.09)
A A TR 3 97 3.70 (3.04, 4.52) 3.69 (198.20) 1.88 (1.53) 3.68 (3.02)
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Bk

PT % ROR (95%CI) PRR () ) () EBGM (EBGM;)
N 89 12.88 (10.45, 15.87) 12.81 (864.73) 3.67 (3.19) 12.75 (10.35)

1M LR L U RGT 87 15.40 (12.47, 19.02) 15.32 (1157.89) 3.93 (3.40) 15.23 (12.33)
TR 87 273 (2.21, 3.37) 2.72 (64.62) 144 (1.11) 2.72 (2.20)
piendlwswabie 3 85 209.40 (167.77, 261.35) 208.27 (7423.71) 7.59 (5.58) 192.66 (154.36)
WATHEE 72 2.96 (2.35, 3.74) 295 (93.13) 1.56 (1.18) 295 (2.31)
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Figure 1. Multidimensional displacement analysis between non—severe and severe reporting subgroups :

characteristics of ravulizumab-related ADE (SOC) profiles
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