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Data mining and analysis for adverse event signals of dupilumab based on U. S. Food and Drug Administration
Adverse Event Reporting System database
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[ Abstract | Objective To study the safety profile of dupilumab using the U. S. Food and Drug Administration
Adverse Event Reporting System (FAERS) database and to mine the potential adverse event signals, so as to provide reference
for rational clinical drug use. Methods The dupilumab-related adverse event records were selected by searching the FAERS
database from the second quarter of 2017 to the second quarter of 2020 and standardizing dupilumab’s drug name, with the
primary suspected drug as a restriction. Potential adverse event signals were mined using the disproportionality analysis,

including reporting odds ratio (ROR) and information component (IC), and MedDRA 23.0 was used to systematically classify
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the results. Results A total of 97 205 dupilumab-related adverse event records out of 16 684 618 data records were obtained.
According to the results of 2 adverse event signal mining methods, 365 adverse event signals were obtained under the
restricted conditions of the lower limit of the ROR value 95% confidence interval (CI) > 1 or the lower limit of the IC value
95% CI >0. Finally, 82 adverse event signals with greater clinical significance were obtained through the removal of non-
adverse events and the merger of the same name, and the adverse events of dupilumab were mainly eye, skin and subcutaneous
diseases, infections and infestations. The adverse event signals leading to serious adverse event outcomes mainly included
eye diseases, infections and inflammations that may be caused by the drug, accelerated deterioration of cutaneous T-cell
lymphoma, hypersensitivity of immune system, bronchitis of respiratory system, arthralgia and systemic diseases of skeletal
system, and deterioration of various reactions at the site of administration. The top 5 drugs were prednisone, cyclosporine,
treprostinil, prednisolone and methotrexate among the total adverse events and serious adverse events of drug combination.
Conclusion In addition to the mild and moderate shallow corneal damage and conjunctivitis, clinicians should pay attention
to the more serious eye detection signals such as corneal degeneration and ulcerative keratitis. It is also recommended to
conduct a medical assessment with the ophthalmologist to instruct patients on medication. Doctors need to be more vigilant
in medicine for patients with original eye problems. The adverse reaction signals detected by other systems still require
long-term monitoring of adverse drug reactions of real-world medications. The outcome of serious adverse events of
dupilumab and the corresponding detection signals, as well as the medications in combination with the most adverse events
are worthy of attention.

[ Key words ] dupilumab; Adverse Event Reporting System; adverse event signal mining; pharmacovigilance
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Tab 1 Baseline of adverse events for dupilumab

N=97 205, n (%)

Characteristic Data
Gender
Male 55371 (56.96)
Female 32905 (33.85)
Missing 8929 (9.19)
Agelyear
<18 5268 (5.42)
18-<65 52 246 (53.75)
=65 12 158 (12.51)
Missing 27533 (28.32)
Year
2017 (1" and 2™ quarter) 2181 (2.24)
2018 19 355 (19.91)
2019 43 311 (44.56)
2020 (1% and 2™ quarter) 32358 (33.29)
Outcome
Death 384 (0.40)
Life-threatening 354 (0.36)
Disability 686 (0.71)
Hospitalization 5563 (5.72)
Congenital anomaly 4 (0.00)
Other serious events (important medical events) 9 240 (9.51)
Required intervention to prevent permanent 1 (0.00)

impairment/damage

Non-serious adverse events and missing
Report country or region

United States

80973 (83.30)

94 116 (96.82)

Japan 699 (0.72)
Germany 617 (0.63)
Britain 440 (0.45)
Others 1322 (1.36)
Missing 11 (0.00)
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Tab 2 Adverse event signal distribution of dupilumab according to SOC

N=365, n (%)

SOC Data SOC Data

Eye disorders 71 (19.45)|| Reproductive system and breast disorders 6 (1.64)
Skin and subcutaneous tissue disorders 62 (16.99)|| Neoplasms benign, malignant and unspecified 6 (1.64)
Infections and infestations 50 (13.70) (incl cysts and polyps)

General disorders and administration site conditions 46 (12.60)|| Musculoskeletal and connective tissue disorders 5(1.37)
Injury, poisoning and procedural complications 28 (7.67) || Blood and lymphatic system disorders 5(1.37)
Surgical and medical procedures 22 (6.03) || Product issues 3(0.82)
Gastrointestinal disorders 18 (4.93) || Congenital, familial and genetic disorders 2 (0.55)
Respiratory, thoracic and mediastinal disorders 16 (4.38) || Psychiatric disorders 2 (0.55)
Immune system disorders 7 (1.92) || Metabolism and nutrition disorders 1(0.27)
Nervous system disorders 7 (1.92) || Renal and urinary disorders 1(0.27)
Investigations 7 (1.92) || Total adverse event signals 365 (100.00)

SOC: System organ classification; incl: Including.

K3 EEMNABREEAREMHESH RORE. ICHEK 95% CI
Tab3 ROR value, IC value and 95% CI of main adverse event signals of dupilumab
SOC and PT Record  ROR (95% CI) IC (95% ¢y~ Mentioned in
mnstructions
Eye disorders
Blepharitis 210  41.88(35.95,48.79) 5.08 (4.85,5.31) Yes
Keratitis 93 20.52(16.52,25.48) 4.20 (3.86, 4.55) Yes
Keratoconus 19 19.54(11.88,32.13) 4.14(3.36,4.92) No
Periorbital inflammation 10 15.67 (7.64, 32.16) 3.85(2.75, 4.96) No
Ectropion 18 14.46 (8.84, 23.66) 3.75(2.94, 4.55) No
Atopic keratoconjunctivitis 6 12.85(1.55,106.74) 3.59(2.10,5.07) Yes
Chalazion 12 8.91 (4.95, 16.04) 3.09 (2.09, 4.09) No
Eye ulcer 13 8.34 (4.75, 14.62) 3.00 (2.04, 3.96) No
Conjunctival irritation 5 7.61 (3.00, 19.34) 2.87(1.22,4.53) No
Ocular rosacea 5 7.55(2.98, 19.15) 2.86 (1.21,4.52) No
Xerophthalmia 7.29 (3.71, 14.31) 2.81(1.64,3.99) No
Dacryostenosis acquired 13 6.81(3.90, 11.89) 2.72 (1.76, 3.68) No
Punctate keratitis 10 6.75(3.57, 12.77) 2.71 (1.60, 3.81) No
Giant papillary conjunctivitis 3 6.61 (1.58,27.67) 2.68 (0.39,4.97) Yes
Vernal keratoconjunctivitis 3 6.40 (1.70, 24.12) 2.63 (0.34,4.92) No
Corneal erosion 6 5.68 (2.50, 12.92) 2.47 (0.98, 3.95) No
Corneal irritation 3 5.37(1.62, 17.73) 2.39(0.10, 4.68) No
Corneal degeneration 3 4.38 (1.37, 14.04) 2.10(0.19, 4.39) No
Ulcerative keratitis 18 3.97 (2.49, 6.34) 1.96 (1.16, 2.77) Yes
Corneal scar 4 3.80 (1.40, 10.28) 1.90 (0.00, 3.80) No
Visual impairment 492 2.30 (2.11,2.52) 1.19 (1.04, 1.34) No
Myopia 8 2.29(1.14, 4.60) 1.18 (0.07, 2.44) No
Skin and subcutaneous tissue disorders
Neurodermatitis 27  15.42(10.34,23.00) 3.83(3.18,4.48) No
Alopecia areata 29 8.88 (6.10, 12.91) 3.08 (2.46, 3.71) No
Pruritus 3679 7.22(6.98,7.47) 2.76 (2.70, 2.81) Yes
Sebaceous gland disorder 4 6.03 (2.16, 16.82) 2.55(0.65, 4.45) No
Alopecia totalis 4 5.32(1.93, 14.65) 2.38(0.48,4.28) No
Skin erosion 24 3.85(2.57,5.77) 1.92(1.23,2.61) No
Vitiligo 12 3.02 (1.70, 5.34) 1.58 (0.57,2.58) No
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SOC and PT Record  ROR (95% CI) IC (95% ¢y Mentioned in
nstructions
Infections and infestations
Conjunctivitis 1659 74.82(70.59,79.30) 5.69(5.61,5.77) Yes
Hordeolum 104 17.60 (14.37,21.55)  4.00 (3.68, 4.33) No
Molluscum contagiosum 19 15.31(9.47,24.77) 3.82 (3.04, 4.60) No
Conjunctivitis bacterial 15 12.01(7.04,20.47) 3.50 (2.61, 4.38) No
Herpes ophthalmic 28  11.28 (7.67, 16.58) 3.41(2.77,4.05) No
Eye infection bacterial 8 6.27 (3.08, 12.78) 2.60 (1.35, 3.86) No
Staphylococcal impetigo 3 6.14 (1.73, 21.75) 2.57(0.28, 4.87) No
Blastocystis infection 3 6.07 (1.73, 21.32) 2.56 (0.27, 4.85) No
Eye infection staphylococcal 4 4.76 (1.74,13.01) 2.22(0.32,4.12) No
Pertussis 9 4.61(2.37,8.97) 2.18 (1.00, 3.35) No
Meningitis viral 11 4.01(2.20, 7.30) 1.98 (0.93, 3.03) No
Helminthic infection 3 3.75(1.18, 11.89) 1.88 (0.41,4.17) No
Ophthalmic herpes simplex 5 3.71 (1.52,9.02) 1.87 (0.21, 3.52) Yes
Herpes virus infection 30 3.07 (2.14,4.41) 1.60 (0.99, 2.22) Yes
Genital herpes 7 2.43(1.15,5.13) 1.27 (0.09, 2.63) Yes
Folliculitis 19 2.42 (1.54,3.81) 1.26 (0.48, 2.05) No
Staphylococcal infection 91 1.91 (1.56, 2.35) 0.93 (0.58, 1.28) Yes
Herpes zoster 169 1.60 (1.38, 1.86) 0.67 (0.42,0.93) No
Injury, poisoning and procedural complications
Conjunctival scar 3 5.51 (1.66, 18.36) 2.43(0.14,4.72) No
Traumatic fracture 4 2.77 (1.03, 7.45) 1.45(0.45, 3.35) No
General disorders and administration site conditions
Injection site exfoliation 31  26.84(18.05,39.91) 4.54 (3.94,5.15) No
Injection site rash 384  11.79(10.63,13.08)  3.47(3.30, 3.64) No
Injection site irritation 92  11.34(9.18, 14.01) 3.42 (3.07,3.76) No
Injection site paraesthesia 19 7.56 (4.76, 11.99) 2.86 (2.08, 3.64) No
Injection site swelling 616 7.37 (6.80, 7.99) 2.82(2.69, 2.95) No
Injection site erythema 806 6.54 (6.09, 7.01) 2.65(2.54,2.77) No
Injection site urticaria 148 5.68 (4.82, 6.69) 2.46 (2.19,2.74) No
Injection site ulcer 6 3.73 (1.66, 8.40) 1.88 (0.39, 3.36) No
Gastrointestinal disorders
Enterovesical fistula 4 2.78 (1.03, 7.48) 1.46 (0.44, 3.36) No
Respiratory, thoracic and mediastinal disorders
Upper-airway cough syndrome 49 3.06 (2.30, 4.05) 1.59 (1.12, 2.07) No
Bronchitis 187 1.21 (1.05, 1.40) 0.28 (0.03, 0.52) No
Immune system disorders
Serum sickness-like reaction 20 15.39(9.64, 24.58) 3.83 (3.07, 4.59) Yes
Serum sickness 43 12.58 (9.21, 17.17) 3.56 (3.05, 4.07) Yes
Eosinophilic granulomatosis with polyangiitis 21 6.60 (4.26, 10.21) 2.68 (1.93, 3.42) Yes
Hypersensitivity 477 1.50 (1.37, 1.64) 0.58 (0.43, 0.73) Yes
Nervous system disorders
Tunnel vision 7 2.34(1.11,4.93) 1.21 (0.14, 2.57) No
Investigations
Eosinophil count increased 85 6.57 (5.29, 8.16) 2.67 (2.31,3.03) No
Peak expiratory flow rate decreased 4 2.87 (1.07,7.74) 1.51(0.39, 3.41) No
Reproductive system and breast disorders
Scrotal inflammation 3 5.32(1.61,17.53) 2.37 (0.08, 4.67) No
Prostatic haemorrhage 4 3.91 (1.44,10.61) 1.94 (0.04, 3.84) No
Infertility 5 2.44 (1.01,5.91) 1.28 (0.38, 2.93) No
Menstrual disorder 21 1.76 (1.15, 2.71) 0.81 (0.07, 1.55) No
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Mentioned in

SOC and PT Record ROR (95% CI) IC (95% CI) instructions

Neoplasms benign, malignant and unspecified (incl cysts and polyps)

Cutaneous T-cell lymphoma 20 11.42 (7.23,18.05)  3.43 (2.67,4.19) No

Cutaneous T-cell lymphoma stage IV 3 6.76 (1.36,33.51)  2.71(0.42, 5.00) No

Skin papilloma 33 4.19 (2.97,5.92) 2.04 (1.46, 2.63) No
Musculoskeletal and connective tissue disorders

Seronegative arthritis 5 2.47 (1.02, 5.99) 1.29 (0.36, 2.95) No

Enthesopathy 9 2.13(1.10, 4.12) 1.08 (0.09, 2.26) No

Arthralgia 1218 1.93 (1.82,2.04) 0.93 (0.84, 1.03) Yes

Joint stiffness 61 1.36 (1.06, 1.75) 0.44 (0.02, 0.87) No
Blood and lymphatic system disorders

Eosinophilia 48 1.75 (1.32,2.33) 0.80 (0.32, 1.29) Yes
Congenital, familial and genetic disorders

Ichthyosis 3 426 (1.33,13.61)  2.06(0.23,4.35) No

Corneal dystrophy 3 3.28(1.04,10.34)  1.69(0.60, 3.98) No
Psychiatric disorders

Sleep disorder 651 6.25(5.78, 6.76) 2.59 (2.46,2.72) No

ROR: Reporting odds ratio; IC: Information component; CI: Confidence interval; SOC: System organ classification; PT:

Preferred term; incl: Including.

F4 EENLBGARBHESHEHNTENREGHER

Tab 4 Adverse event signals corresponding to serious adverse event outcomes of dupilumab

Serious adverse event outcome

The top 3 adverse event signals (number of cases)

Death
Disability
Hospitalization
Life-threatening

Other serious events (important medical events)

Drug ineffective (6), bronchitis (3), cutaneous T-cell lymphoma stage IV (2)
Arthralgia (17), worsening symptoms (16), dry eye (10)

Arthralgia (67), conjunctivitis (37), hypersensitivity (35)

Conjunctivitis (6), staphylococcal infection (4), enterovesical fistula (3)

Pruritus (210), conjunctivitis (154), worsening symptoms (141)
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Tab 5 Total adverse events and serious adverse events of main drug combination with dupilumab

n (%)
Drug Common adverse reaction Total adverse event  Serious adverse event
combination N=2226 N=1120
Prednisone  Headache, obesity, vomiting 233 (10.47) 116 (10.36)
Cyclosporine Nausea, vomiting, gum hyperplasia, hyperuricemia, high blood pressure 97 (4.36) 56 (5.00)
Treprostinil ~ Headache, diarrhea, nausea, flushing 52 (2.34) 52 (4.64)
Prednisolone Muscle weakness, headache, dizziness, heartburn, indigestion 41 (1.84) 41 (3.66)
Methotrexate Stomatitis, lip ulcers, pharyngitis, nausea, vomiting, leukopenia 39 (1.75) 31(2.77)
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