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Data Mining and Analysis on Adverse Events of Roflumilast Tablets Based on the U. S. FAERS
Database

Z0U Ping, WANG Yazhou, WU Lingjun, LIAO Jingjie, TIAN Lihua, ZHANG Qiaoyun, LI Yanyuan,
XIE Yuke, HUANG Yushen (The Phase I Clinical Trial Laboratory, Fourth Affiliated Hospital of
Guangxi Medical University, Guangxi Liuzhou 545000, China)

ABSTRACT OBJECTIVE: To perform the post-marketing safety re-evaluation on Roflumilast tablets based on the
U.S. Food and Drug Administration Adverse Event Reporting System ( FAERS) database, to identify the actual risks
associated with the use in the real world, and to provide reference for safe clinical medication. METHODS:; Adverse
events ( AEs) reports related to Roflumilast tablets from the U. S. FAERS database (from 2011 to 2025) were
extracted. Four algorithms such as report odds ratio, proportional report ratio, Bayesian belief propagation neural
network and multi-item Gamma Poisson constrictor were used for signal mining. Subgroup analysis and time-to-onset
analysis were performed concurrently. RESULTS: A total of 3,276 AEs reports for Roflumilast tablets were included,
with the highest proportion of AEs reports in men =65 years of age. Most AEs occurred within the first 30 d of
Roflumilast tablets admonistration. These events involved 26 system organ classes and yielded 63 potential targets
identified through four screening methods. This study identified several new AEs signals, including Barrett’ s
esophagus, gastric ulcers, gastroduodenal ulcers, and arrhythmias, which were not documented in drug instructions or
existing literature. CONCLUSIONS: This study represents the first post-marketing safety analysis of Roflumilast tablets
based on the U.S. FAERS database. The new adverse drug reactions not recorded in the drug instructions are worthy
of attention, and the relevant conclusions provide important risk basis for its clinical safe application.
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Characteristics umber  PTOPOT Characteristics number POPOT
tion/ % tion/ %

Number of events 3276 Reported Person
Gender Medical Doctor 9%  24.30
Male 1515 46.25 Pharmacist % 293
Female 134 40.72 Consumer 1128 34.43
Unknown 27 13.03 Health Professional 4 317
Age Other health-professional 808 24.60
<18 7 0.21 Registered Nurse 2 037
= 8and < 65 82 1471 Unknown 31013

>65 1406  42.92  ||Reporting year
Unknown 1381 42.16 2025 4165
Serious Outcome 2024 210 6.41
Hospitalization 520 1587 2023 288 879
Death 8 118 2022 131 4.00
Life-Threatening 70 2.14 2021 136 415
Disability 17 0.52 2020 9 2n
Other Serious Outcome 531 16.21 2019 18 4.8
Unknown 154 4.4 2018 2 28l
Reported Countries (Top five) 2017 120 3.66
United States 245 7511 2016 15 476
Germany 59 1172 2015 158 4.8
Canada M 1.o4 2014 305 931
Korea 25 0.77 2013 83 3.9
Netherlands 16 0.49 2012 340 10.38
2011 2%  7.81
Serious or non-serious reports

Serious 172 5256
Non-serious 1554  47.4

MBS (n=1134,11.71%) FEWL R G5 38 K PR EE IR (n =
959,9.91%) P& RLPNG (n=2848,8.76%) ., ULIE 2,

General disorders and administration site conditions 1627
Gastrointestinal disorders 1454
Psychiatric disorders 1134
Respiratory, thoracic and mediastinal disorders 959
Nervous system disorders 848
Investigations 669
Tnjury, poisoning and procedural complications 573
Musculoskeletal and connective tissue disorders 423
Infections and infestations 352
Metabolism and nutrition disorders 342
Skin and subcutaneous tissue disorders 318
Cardiac disorders. 310
Vascular disorders 139
Neoplasms benign, malignant and unspecified 106
Eye disorders 181
Renal and urinary disorders 4 76
Social circumstances 442
Immune system disorders 438
Blood and lymphatic system disorders {136
Surgical and medical procedures {133
Reproductive system and breast disorders {132
Hepatobiliary disorders 1.30
Ear and labyrinth disorders 427
Product issues 121
Endocrine disorders 49

Congenital, familial and genetic disorders 41
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soc PT N ROR(85%CI)
Gastrointestinal disorders Diarthoea 474 483(4453)
Nausea 342 293(263327)
Frequent bowel movements 17 4.03(25649)
Retching 1 3.46(1.91-624)
Barrett’s oesophagus 3 5:84(188-18.12)
Peptic ulcer 3 627(202-19.46)
Gastroduodenal ulcer 3 47.05(15.09-146.65)
Investigations Weight decreased 346 839(7.54-9.34)
Heart rate increased 50  348(263459)
Forced expiratory volume decreased 4 8.32(3.12-22.19)
Total lung capacity decreased 3 11.81(38-36.66)
Respiratory, thoracic and mediastinal disorders Dyspnoea 303 3.53(3.15-3.96)
Chronic obstructive pulmonary disease 216 27.03(23.61-30.95)
Emphysema 14 9.2(545-15.55)
Increased upper airway secretion 1M 1582(875-286)
Pneumothorax 10 3.97(213-7.38)
Increased bronchial secretion 6 1431(6.42:319)
Sputum increased 4 1158(434-3091)
Bronchial secretion retention 3 1467(4724558)
Bronchits chronic 3 7.89(254-24.48)
Psychiatric disorders Insomnia 273 6.9(6.11-7.78)
Anxiety 120 291(245347)
Suicidal ideation 15 8.96(745-10.77)
Depression 101 2.99(246-364)
Nervousness 41 531391722)
Sleep disorder 33 307(2184.32)
Depressed mood 25 3.01(204-446)
Panic attack 24 4.48(36568)
Restiessness 24 446(299-666)
Suicide attempt 24 281(18842)
Nightmare 21 423(275648)
Mood altered 17 42(261676)
Abnormal dreams 16 4.44(272726)
Eating disorder 12 36(204-6.34)
Suicidal behaviour 4 633(237-16.87)
Impuisive behaviour 4 7.65(287-20.39)
Fear of death 3 8.24(266-2559)
Depression suicidal 3 536(173-1663)
Nervous system disorders Headache. 243 251(221-285)
Dizziness 193 250(225299)
Tremor 138 566(4.78-6.69)
Guillain-barre syndrome 4 589(221-157)
Essential tremor 3 17.31(557-53.78)
Metabolism and nutrtion disorders Decreased appetite 234 6.44(566-7.34)
Abnormal loss of weight 6 527(237-11.74)
Appetite disorder 5 4.86(202-1167)
Food aversion 3 13.02(4.19-4045)
Musculoskeletal and connective tissue disorders  Back pain 129 354(298421)
Infections and infestations Pneumonia 127 236(1.98-281)
Pneumonia pseudomonal 3 10.06(324-31.24)
General disorders and administration site conditions  Infiuenza like illness. 60  472(3666.08)
Feeling jittery 17 6.29(39-10.12)
Crying 16 3.04(1.864.97)
Secretion discharge 9 456(237-876)
Cardiac disorders Tachycardia 36 279(201-386)
Ventricular extrasystoles 8 592(296-1184)
Supraventricular tachycardia 6 447(201-995)
Tachyarrhythmia 4 1156(433-3084)
Al tachycardia 3 973(3.143022)
Skin and Dermatits contact 7 3.99(19837)
Ijury, poisoning and procedural complications Compression fracture 4 593(223-1583)
Vascular disorders Aortic arteriosclerosis 3 6.34(204-19.69)
3

Neoplasms benign, malignant and unspecified Benign renal neoplasm 12.08(424-28.31)

50 100

3 FHEAI4FEX AEs 3% SOC 93 PT H s R &AM E

1C=3.98) S B/ (ROR = 14.67, PRR = 14.67,
EBGM=14.63,IC=3.87) . XS5 W18 2 (ROR = 14. 31,
PRR=14.3 EBGM=14.27,1C=3.83) JRE(ROR=13.02,PRR=
13.02,EBGM=12.99,1C=3.7) . '\B I B P 988 (ROR = 12. 08,
PRR=118. 48 ,EBGM=115.85,1C=6.86) Jii i1t )8 /> ( ROR =
11.81,PRR = 11.8, EBGM = 11.78, IC = 3.56) . JR W 4 &
(ROR=11.58,PRR=11.58, EBGM = 11.56,1C=3.53) , M3
PR AEAIRE  ETE L (n=474,11.97%) fe &, ok 2 ik &
FRE(n=346,8.74%) .0 (n=342,8.64%) ,$&/~ £ ik AEs
PG PR R A 85 05
2.4 AEs RERBIERGBRIGIN

FAERS s FRE2 (L T 5 SRl RE A OG AEs AR IR B )45
B HEBRASEDR Bk S E R AR B , S8 A 603 B AEs
(i EE 18. 4% ,603/3 276) A WIHA &I Ta] 1Y AEs | H s & 9 i
B4 15 d(IQR:3~56 d) ., 4Nl 4 fr7R, AEs (1% & A= i) [8] 434
AR 2SI RYTT 30 d(n=369,61.19%) Jg i Kk 0, Hk
5 31~60 d(n=289,14.76%) 181 ~360 d(n=46,7.63%) i
151~180 d WAy Ei > (n=17,1.16%) , 1A IERERIZ, %
AR HZE 1 4EJS A K2R AEs (n=24,3.98%) K] g, 4271
A Z FRV R IR R R WS AN RN AL

I BEBE G S50 2026 4E5F 26 55 5 ]



*3 FRERAIHERX AEs % SOC HEM PT S HRESEE

s0C PT N ROR(95%CI) PRR(X?) EBGM(EBGMos ) IC<IC025)
Gastrointestinal disorders Diarthoea 474 4.83 (4.40~5.30) 4.64 (1367.31) 4.64(4.29) 21(2.08)
Nausea 342 2.93(2.63~3.27) 2.86 (419.94) 2.86(2.62) 1. 52(1 36)
Frequent bowel movements 17 4.03(2.50~6.49) 4.03(38.60) 4 02 (2.70) 2.01(1.33)
Retching 11 3.46 (1.91~6.24) 3.45(19.16) 45(2.10) 1.79 (0.95)
Barrett” s oesophagus 3 5.84(1.88~18.12) 5.84(12.02) 5 83(2.26) 2.54(1.10)
Peptic ulcer 3 6.27 (2.02~19.46) 6.27 (13.27) 6.26 (2.43) 2,65 (1.20)
Gastroduodenal ulcer 3 47.05 (15.09~146.65)  47.03 (133.94) 46.62 (18.01) 5.54(4.09)
Investigations Weight decreased 346 8.39(7.54~9.34) 8.13 (2 168.37) 8.11(7.42) 3.02(2.86)
Heart rate increased 50 3.48(2.63~4.59) 3.46 (87.68) 3.46 (2.74) 1.79 (1.39)
Forced expiratory volume decreased 4 8.32(3.12~22.19) 8.32(25.71) 8.31(3.66) 3.05 (1.76)
Total lung capacity decreased 3 11. 81 (3.80~36.66) 11.80 (29.60) 11.78 (4.56) 3.56 (2.11)
Respiratory, thoracic and mediastinal disorders Dyspnoea 303 3.53(3.15~3.96) 3.45(531.20) 3.45(3.13) 1.79 (1.62)
Chronic obstructive pulmonary disease 216 27.03(23.61~30.95)  26.45(5267.55) 26.32(23.51) 4.72 (4.52)
Emphysema 14 9.20 (5.45~15.55) 9.19 (102.06) 9.18(5.92) 3.20 (2. 45)
Increased upper airway secretion 11 15.82 (8.75~28.60) 15.80 (152.08) 15.76 (9. 60) 3.98(3.14)
Pneumothorax 10 3.97(2.13~7.38) 3.97(22.18) 3.96 (2.36) 1.9 (1.12)
Increased bronchial secretion 6 14.31 (6.42~31.90) 14.30 (74.05) 14.27(7.30) 3.83(2.74)
Sputum increased 4 11.58 (4.34~30.91) 11.58 (38.58) 11.56 (5.08) 3.53(2.24)
Bronchial secretion retention 3 14.67 (4.72~45.58) 14.67 (38.11) 14.63 (5.67) 3.87(2.43)
Bronchitis chronic 3 7.89 (2.54~24.48) 7.89 (18.01) 7.88(3.05) 2.98 (1.53)
Psychiatric disorders Insomnia 273 6.90 (6.11~7.78) 6.73 (1335.98) 6.72 (6.08) 2.75(2.57)
Anxiety 129 2.91(2.45~3.47) 2.89(159.92) 2.89(2.50) 1.53 (1.27)
Suicidal ideation 115 8.96 (7.45~10.77) 8.86 (801.97) 8.85(7.59) 3.15(2.88)
Depression 101 2.99 (2.46~3.64) 2.97(132.65) 2.97(2.52) 1.57 (1.28)
Nervousness 41 5.31(3.91~7.22) 5.29 (142.7) 5.29(4.09) 2.40 (1.96)
Sleep disorder 33 3.07(2.18~4.32) 3,06 (45.87) 3.06(2.30) 1.61 (1. 12)
Depressed mood 25 3,01 (2.04~4.46) 3,01 (33.53) 3.01(2.17) 1.59 (1.02)
Panic attack 24 4.48 (3.00~6. 68) 4.47 (64.56) 4.46 (3.19) 2 16 (1.58)
Restlessness 24 4.46 (2.99~6.66) 4.45 (64.16) 4.45(3.18) 15(1.57)
Suicide attempt 24 2.81(1.88~4.20) 2.81(27.97) 2.81(2.01) 1. 49 (0.91)
Nightmare 2 4.23(2.75~6.48) 4.2 (51.54) 422(2.9) 2,08 (1.46)
Mood altered 17 4.20 (2.61~6.76) 4.19 (41.34) 4.19 (2.81) 2.07(1.39)
Abnormal dreams 16 4.44 (2.72~7.26) 4.44 (42.57) 4.43(2.94) 2.15(1.45)
Fating disorder 12 3.60 (2.04~6.34) 3.59 (22.46) 3.59(2.24) 1.84 (1.04)
Suicidal behaviour 4 6.33(2.37~16.87) 6.32(17.91) 6.32(2.78) 2,66 (1.37)
Impulsive behaviour 4 7.65 (2.87~20.39) 7.64(23.07) 7.63(3.36) 2.93(1.64)
Fear of death 3 8.24 (2.66~25.59) 8.24(19.06) 8.23(3.19) 3.04 (1.60)
Depression suicidal 3 536 (L73~16.63)  5.36(10.63) 5,35 (2.08) 2.42(0.98)
Nervous system disorders Headache 243 2.51(2.21~2.85) 2.47(215.22) 2.47(2.22) 1.31(1.12)
Dizziness 193 2.59(2.25~2.99) 2.56 (185.33) 2.56(2.27) 1.36 (1.15)
Tremor 138 5.66 (4.78~6.69) 5.59(520.77) 5.58 (4.85) 2.48(2.23)
Guillain-Barré syndrome B 4 5.89(2.21~15.7) 5.89 (16.21) 5.88(2.59) 2.56 (1.26)
Essential tremor 3 17.31 (5.57~53.78) 17.30 (45.93) 17.25 (6.68) 4.11(2.66)
Metabolism and nutrition disorders Decreased appetite 234 6.44 (5.66~7.34) 6.31 (1048.63) 6.30 (5.66) 2.66(2.47)
Abnormal loss of weight 6 5.27(2.37~11.74) 5.27(20.72) 5.26 (2.69) 2.40 (1.30)
Appetite disorder 5 4.86 (2.02~11.67) 4.85(15.29) 4.85(2.33) 2.28 (1.10)
Food aversion 3 13.02 (4.19~40.45) 13.02 (33.21) 12.99 (5.03) 3.70 (2.25)
Musculoskeletal and connective tissue disorders Back pain 129 3.54(2.98~4.21) 3.51(232.04) 3.51(3.03) 1.81(1.56)
Infections and infestations Pneumonia 127 2.36(1.98~2.81) 2.34(97.70) 2.34(2.02) 1.22(0.97)
Pneumonia pseudomonal 3 10.06 (3.24~31.24) 10.06 (24.43) 10.04 (3.89) 3.33(1.88)
General disorders and administration site conditions  Influenza like illness 60 4.72 (3.66~6.08) 4.70 (174.59) 4.69 (3.79) 2.23(1.86)
Feeling jittery 17 6.29 (3.90~10.12) 6.28 (75.34) 6.27 (4.21) 2.65(1.97)
Crying 16 3.04 (1.86~4.97) 3.04 (21.86) 3.04(2.01) 1.60 (0.90)
Secretion discharge 9 4.56 (2.37~8.76) 4.55(24.95) 4.55(2.63) 2.19(1.27)
Cardiac disorders Tachycardia 36 2.79(2.01~3.86) 2.78 (41.03) 2.78 (2.11) 1.47 (1.00)
Ventricular extrasystoles 8 5.92(2.96~11.84) 5.92(32.64) 5.91(3.31) 2.56 (1.60)
Supraventricular tachycardia 6 4.47(2.01~9.95) 4.46 (16.12) 4.46 (2.28) 2.16 (1.07)
Tachyarrhythmia 4 11.56 (4.33~30. 84) 11.55(38.48) 11.53 (5.07) 3.53(2.23)
Atrial tachycardia 3 9.73(3.14~30.22) 9.73(23.46) 9.71(3.76) 3.28 (1.84)
Skin and subcutaneous tissue disorders Dermatitis contact 1 3.99 (1.90~8.37) 3.98 (15.64) 3.98(2.14) 1.99 (0.97)
Injury, poisoning and procedural complications Compression fracture 4 5.93(2.23~15.83) 5.93 (16.39) 5.93 (2.61) 2.57 (1.28)
Vascular disorders Aortic arteriosclerosis 3 6.34(2.04~19.69) 6.34 (13.49) 6.34 (2.46) 2.66(1.22)
Neoplasms benign, malignant and unspecified Benign renal neoplasm 3 12.08 (4.24~28.31)  118.48 (341.63) 115. 85 (44. 46) 6.86(5.39)
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