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Signal Mining of Adverse Drug Events of Riociguat Based on FAERS Database
LIU Fang',CHEN Jing',ZHANG Lixin’, CHENG Hua'
(1. Beijing Luhe Hospital,Capital Medical University ,Beijing,China  101149; 2. Inner Mongolia Autonomous Region People's Hospital ,Hohhot ,Inner
Mongolia ,China  010017)

Abstract: Objective To promote the clinical safety and rational application of riociguat. Methods The adverse drug events (ADEs)
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reports in the Food and Drug Administration Adverse Event Reporting System (FAERS) were collected from its inception to March
31,2022, data cleaning was carried out, and the ADEs were classified according to the preferred terminology (PT) and system
organ classification (SOC) in the ICH Medical Dictionary for Regulatory Activities 25.0 (MedDRA 25.0). Data mining was
conducted by the reporting odds ratio (ROR) method and the proportional reporting ratio (PRR) method. Results A total of 6 551

ADE reports were obtained, with riociguat as the primary suspected drug,with a male — to — female ratio of approximately 1:2.22.
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The patients’ ages were mainly concentrated at > 60 years old (54.24%) , and the country with the highest number of ADE
reports was the United States of America (84.69%). The main outcomes were death (33.86%) and hospitalization (33.83%). A
total of 417 ADE signals related to medication were mined,involving 21 SOCs, among which the top five SOCs in terms of reports
were gastrointestinal diseases (11.51%) , respiratory / thoracic and mediastinal diseases (11.03%) , systemic diseases and various
reactions at the drug administration site (10.79%),various examinations (10.07%),and various neurological disease (8.87%) ;the
top 5 SOCs in terms of warning signals were intestinal obstruction, paranasal sinus discomfort,iron — deficiency anemia, photophobia
and increased brain natriuretic peptide. Precisely 85.85% (358/417) of ADE signals were not mentioned in the existing Chinese
drug package inserts,including eye organ diseases,ear and labyrinth diseases,hepatobiliary system diseases,benign / malignant tumors
and tumors of unknown nature (including cystic and polypoid tumors) , immune system diseases, endocrine system diseases, etc.

Conclusion Before the clinical application of riociguat,it is necessary to conduct an evaluation,closely monitor disease progression,

and take timely measures to reduce the risk of clinical medication in the event of ADE.

Key words:riociguat;adverse drug events;signal mining; FAERS;reporting odds ratio;proportional reporting ratio
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LA Riociguat” “Adempas” MR R 1T R o
1.2 HIERINSiHE

SRR R BE h E S R ADE b Zs FekdE B i
2 i 24 PR RS W VR | R e/ < 3 R R £ CRf
b J7 258 (1938 REIEAR 45 0 ADE) Y520, A 5T bl 5
25438 I IE A G BY 1 e AR TE (PT) R , 3545 HAR25%)
i) ADE 45 o #i2 4i5 CICH [H B = 2% F o 0] #2. ) 25. 0 fR
(MedDRA 25. 0) H1() PT FI R GE 25 F 7325 (SOC) X ADE
HEFT 5325
1.3 #HiRZSiE

SR 5 A I A B PG WK ADE {5 5, Ge T8 A
ML O AE H (ROR) AT EL B4R 25 e (PRR) ™ 36T L 3]
JAEI VL (2 1 F13% 2) 1153 ROR 5 PRR, 5 H ¥ ADE
H1 BB 3 v TR B T SR R A DA R
HIE 1/ ADE {55, H ROR 11 PRR # K , ADE {5 5 it

SR L iR HARZGW S H AR ADE 22 (8] 1 80 24 56 2 i
A [RIIHH FE ROR 1 PRR {55 23R 19 ADE,
£1 WBILENEEMEE

Tab.1 Four grid table for proportional unbalance measurement

method
Hh kA AAFADEREH  HAb ADE R4 &3t
A irzh4p a b a+b
H A h c d c+d
A1t a+c b+d a+b+c+d
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Tab.2 Calculation formula for proportional unbalance

measurement method
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PRR#%  PRR=[a/(atb)]/[c/(c+d)]
¥olad=beflatb+etd) /[ (a+b)(c+d)a+e)b+d)]
ROR#%  ROR=(alc)/(b1d)

a>3,PRR>2,>4
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&3 MEAEINADEREEAREE (n=6551)
Tab.3 Basic information of riociguat ADE reports (n =6 551)
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*4 FEBEIADEESERKR ARG /T (n=417)
Tab.4 ADE signals of riociguat and the involved systems /
organs (n =417)

.. 3 S B b
Vi soc REH Er(D) ARAEEK
1 BmiEA%RR 48 1151 33
2 PR ARG MARER 46 1103 39
3 AGHERALHHELMRE 45 10.79 41
4 LihE 2 1007 30
5 BREWZAGER 37 8.87 34
6 RBERGEERER 36 8.63 34
T SIREEERR 27 6.47 23
8 BAIAFRELGARR 21 5.04 21
9 HAmE 17 4.08 17
10 KHEKTARERESR 15 3.60 15
11 RBARERERR 13 3.12 12
12 REFER 13 312 13
13 WBARRLZGER 11 2.64 11
14 hERAKE RGER 10 2.40 4
15 hERHRETERR 9 2.16 5
16 FRiELEER 7 1.68 7
17 HREAGER 7 1.68 7
18 BMb/ BB R R 490 5 5 1.20 5
(aIEERAEHR)
19 Sk RGER 4 0.96 4
0 ANEGER 2 0.48 2
XY VEN T 2 0.48 1

A ADER T,

Note:* referes to new ADE signals.
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Tab.5 Top five ADE reports under each SOC of riociguat and the signal analysis results

soc PT 14  PRR ROR soc PT 514  PRR ROR

B il R GIE TR RN 1346 2.91 3.12 BREFF T 339 2.67 2.71

M5 1252 3.67 3.94 KB HG m 334 3.38 3.44

R uk 767 2.86 2.97 B 157 7.99 8.07

HAR B 561 9.98  10.36 |BREEHERK A A 48 23.55  23.63

A2 Al 353 2.22 2.25 AL 7 28 2.04 2.04

ook & %/ A& oo R 2410  7.40 8.77 g N 17 15.41  15.43

PN TR K 791 4.53 4.75 AR 7 15 3.82 3.82

g 605  4.34 4.49 AR R I Ak 14 3.18 3.18

Sy e oR TR X 504 31.34  32.50 | HIEA LR FR S 3 88  3.52 3.54

A R 70 57.41  57.70 I 2 BB 56 9.34 9.38

A G PR R B s e 2428  3.80 4.40 B R 42 4.58 4.59

AL BB VN 1378  9.40 10.34 B i E 36 43.52  43.63

S o 1031 2.42 2.54 A JRJE 16 9.77 9.78

Rig* 660  2.35 2.42 | iR BKE R R 306 .55 5.65

JoFrN 535 4.74 4.89 T Fom 278 3.89 3.95

B kAN 2 BRI e 1722 4.63 5.15 i o 91  2.88 2.89

kE 1336 4.47 4.85 AR 2 LR A S K 14 61.86  61.92

T B 395 12.85  13.20 gk R o 8 494.86 495.14

R 361 2.86 2.91 | BHKEE K Ao JE AR, 1684  8.05 9.04

Firdk k 197  4.19 4.23 T IR A B0 Fo B AR 462 21.15  21.85

Bt BAZ Fe K IR R | K 280  4.61 4.68 £ 1R G AR, 193 3.06 3.09

FATHERE 119 28.41  28.65 N 183 3.13 3.16

JR b R R 114 43.87 44.23 o RS 70 57.41  57.70

IR AR 97  2.96 2.98 | FA kKRR 15 B bk B 49 3.17 3.18
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Ny ] e 221 4.12 4.17 oy 24 3.99 4.00
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BAP I B R JEARIE IR 451 2.69 2.75 R gz 10 4.24 4.24

L5 U LR IR XY R 230 2.21 2.23 AR AL 7 2.64 2.64

HR 205  3.80 3.84 I %35 4 18.79  18.80

L% 202 3.61 3.65 | b/ TMEEOMR T 15 13.59  13.61

ES i 150  5.98 6.04 TR G (6 Bl TP A 13 .29 2.29

A% % KR 169 2.76 2.78 FERFERR) USRS 5 .62 4.62

7rE 114 3.26 3.27 ¥ mpa R BB 4 70.69  70.71

FpARIEAR” 54 2.62 2.63 Py 31971 19.71

w3 3 3 AR 41 5.29 5.30 | Sk RGRm F A Pkt A 42 11.60  11.63

Bk 32 2.89 2. 89 AR 35 3.65 3.65

B R BT LRk KA 102 10.07  10.14 2h M M AR BOR R 15  2.63 2.63

L] e 9  3.24 3.25 At A 9 10.55 10.56

2L 5E" 45 16.27  16.32 | A5k R Ak A VAR BE 2 Ak Tt g 5 504 5.04

A 24 6.87 6.88 TR R R 5 4.19 4.19

%7 24 2.43 2.43 | AL R KR IUR P18 i 13 3.29 3.29

RABAE IR E IR ARG 899 10.94  11.64 e IR A % it % 8 5.50 5.51
AR AR 368  2.48 2.52

E ISR BIA B RHLE B P RRAGADE K6 F

Note:* refers to ADE not mentioned in the existing drug package inserts in China (for Tab.5 — 6).
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6 FEFEINADE(ESEEHZETS50H PT(RORE)
Tab.6 Top 50 PT in the terms of signal intensity of riociguat — induced ADEs (ROR method)
PT R ROR(95%CI) PT REH ROR(95%CI) PT REH ROR(959%CI)

i 47 545.11(375.23,797.37) | Hsika 3 117.20(34.69,396.20) | mEtade E A 462 21.15(19.89,41.23)
ARERE 4 989.71(221.55,4423.88) | BopsERE 36 43.52(31.17,61.00) | FHEA 2% 26.95(18.25,24.01)
BHRT A 8§ 494.86(202.37,1211.51) | % HikefR Bk 504 31.34(29.68,35.58) | Bhnid Asida 124 20(17.87,39.95)
A 4 329.90(10 11.72) | hEA s 78 34.63(27.73,82.32) | LR 48 23.55(17.72,25.58)
T kAR S 10 145.55(73.93,286.94) | &5 365 28.35(26.17,3.712) | ABE% 39 24.29(17.69,31.51)
Fh 6 130.99(55.01,312.20) | A& 208 28.91(25.52,32.35) || st 4 23.47(17.37,33.52)
iRty 5 137.46(52.95,357.13) | AAMER 41 34.78(25.49,33.73) | AMata 3 24.37(17.26,31.90)
LR 15 87.67(51.38,149.91) || itk iais 4 70.69(25.35,47.73) | MEEAE 6 38.39(16.90,34.57)
EIR TS 6 117.20(49.56,277.42) | #mfER 5 60.84(24.45,197.23) | ek 52 21.02(16.01,87.28)
aERF 0 57.41(45.22,73.63) 188 8 49.49(24.20,151.50) | 3k 3 2 23.79(15.26,51. 54)
stz 59 54.95(42.34,71.93) BiRE 3 79.53(24.18,101.31) | R AZH 14 25.79(15.15,27.81)
B 7 1.16(41.59,199.99) || AAFIEAE" 119 28.41(23.84,261.69) | 2fe%e 14 25.60(15.03,37.20)
WEEAR 14 6.19(38.34,114.49) | afjH5H4E 13 39.23(22.47,34.43) | HEHL LA 6 33.49(14.78,43.99)
S 177 43.59(37.90,51.42) FAHMA T RER 5 53.79(21.70,68.60) | Bepe R’ 10 27.39(14. 58,43. 66)
kA 114 43.87(36.59,53.46) BifARLERE 1 31.27(21.31,133.40) | KB 469 15.42(14.52,75.93)
TES 3 123.70(36.44,420. 14) | AL 4 57.10020.65,46.06) | &%’ 46 19.27(14.42,51.54)
kMR MR 14 61.86(35.89,106.84) | v F 3 28.73(20.10,157.94)

R (1.5%) JET5(1.3%) B0 (1.0%) | JEFBAS &
(0.9%) AN JE 7K b (0. 8%) T LA K (0. 6%) | W IfiL
(0.6%) , ¥ 1t 0. 1% (1) SAE N i% 1M J& (0. 4%) . 3k &
(0.2%) iR*E(0. 2%) o
3.3 #H ADE RS
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W15 K T A i A 3 4 v 1 oK 4 K o 7E PubMed 2504l i vh
BARK R BN AHIC ADE (418 . & 4 7] F1,SOC IR #8 B
P S ok B 2P IR R Ge s | R /O Rt
TS BH A b9 (B8 SR LR IR ) L e R e 50 Al
N R GEEG TR B ADE 5576 25 S Ul B 5 K ilfe 1
F5E I AR B o ] UL I PR I FH A1) B8 P IR 7 2 1 ¢
R G HAAAN R ANEK I OB BT Kt
WP IR RIS % 55 45 € 01 A9 ADE, UL & i M BH. % 5%
e AR B | R S RS/ 3k 2K A 2 i Ud B R 4R S
ADE, — H J& A= W 37 B RE Ab 3 fl S 7E H 24 1 72
T SRR S SR, Y T RE S B A R

3.4 NG
AT FAERS B3 E , FI I ROR 75 PRR 7
2 A PR LT L RS, A P 254

P22 L R O TE M B P ICR] BE 5 | A i B i R LR
R R DR E BRI R S e 2k A 2 i B - o
PR JH B RS 5 5 L HGR 19 ADE, N % 25
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