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The aim of this study is to evaluate the real-world safety of brodalumab by analyzing adverse events
(AEs) associated with the drug. The AE reports related to brodalumab from the FAERS database from
2017 Q1 to 2023 Q4 were collected. Subsequently, we employed four disproportionality analysis
methods to identify positive signals among AEs associated with brodalumab, including Reporting Odds
Ratio (ROR), Proportional Reporting Ratio (PRR), Bayesian Confidence Propagation Neural Network
(BCPNN), and Multi-ltem Gamma Poisson Shrinker (MGPS). In 1480 AE reports with brodalumab as

the primary suspected drug, 168 preferred terms (PTs) exhibiting positive signals were identified.

This study confirmed several known positive AEs, such as injection site vesicles and injection site
hemorrhage. In addition, the study identified several positive AEs not listed in the drug product
information, including palmoplantar pustulosis and extranodal marginal zone b-cell ymphoma

(malt type). This study evaluated the real-world safety profile of brodalumab and identified several
unexpected AEs, such as palmoplantar pustulosis and extranodal marginal zone b-cell lymphoma (malt
type). These findings provide new safety insights for clinicians and may contribute to the safer and
more rational use of brodalumab in clinical practice.
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Psoriasis is a chronic, relapsing, inflammatory, systemic disease that affects approximately 125 million people
worldwide!. Psoriasis is characterized by distinct erythematous, scaly plaques on the skin that are unsightly,
itchy, and painful®. Research has demonstrated that interleukin (IL)-17 is crucial in the pathogenesis of psoriasis.
Moreover, therapies targeting IL-17 have proven to be effective in managing this condition.

Brodalumab (marketed as Siliq® by Valeant Pharmaceuticals in the United States and Canada, as Kyntheum®
by LEO Pharma A/S in Europe, and as Lumicef® by Kyowa Kirin Co., Ltd. in Japan) is a human interleukin-17
receptor A(IL-17RA) IgG2 monoclonal antibody. Brodalumab binds to IL-17RA, thereby inhibiting downstream
pro-inflammatory signaling pathways and alleviating clinical manifestations such as erythema and scaling®*.
Although multiple clinical trials have demonstrated the efficacy of brodalumab in improving the clinical symptoms
of psoriasis, its use has also been associated with several known adverse events(AEs), including injection site
reactions, myalgia, and headache>®. With the widespread post-marketing use of brodalumab globally, increasing
attention has been directed toward its real-world safety profile. Some researchers have suggested a potential
association between brodalumab and the development of colitis”®. Mantovani et al. reported that brodalumab
may induce ichthyosis®, and Okazaki et al. documented a case of brodalumab-induced autoimmune hepatitis'®.
However, these studies are limited by small sample sizes, short follow-up durations, a focus on isolated safety
events, or a lack of statistical analysis. Therefore, the overall safety profile of brodalumab in real-world settings
remains to be further investigated.

The aim of this study is to analyze the AEs associated with brodalumab in the FAERS database using multiple
disproportionality analysis methods, providing new insights into the real-world safety of brodalumab to support
patient medication safety.

Methods

Data source

The FAERS database collects spontaneously submitted AE reports from clinicians, pharmacists, nurses, and
consumers, and plays a critical role in post-marketing drug safety surveillance. Reports in the FAERS database
primarily contain seven major categories of information: demographic and administrative information

1Beijing University of Chinese Medicine, Beijing 100029, China. 2Dongzhimen Hospital, Beijing University of Chinese
Medicine, Beijing 100700, China. 3Guang’an Men Hospital, China Academy of Chinese Medicine, Beijing 100053,
China. email: Gracelee100@163.com

Scientific Reports|  (2025) 15:18175 | https://doi.org/10.1038/s41598-025-03192-4 nature portfolio


http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-03192-4&domain=pdf&date_stamp=2025-5-25

www.nature.com/scientificreports/

brodalumab related AEs | Non-brodalumab related AEs | Total
Brodalumab a b a+b
Non-brodalumab | ¢ d c+d
Total a+c b+d N=a+b+c+d

Table 1. Two-by-two contingency table for disproportionality analyses.

Algorithms | Equation Criteria

ROR = (a/b)/(c/d)

Tirmir. o
ROR 959 C] = en(ROR)ELI6(1/a+1/b+1/c+1/d)A0.5 lowerlimit-of 95%CI> LN >3

PRR=[a/(a+c)]/[b/(b+d)]
PRR PRR>2,x*>4,N>3
x*=[(ad-bc)A2](a+b+c+d)/[(a+b)(c+d)(a+c)(b+d)]

IC=log,a(a+b+c+d)(a+c)(a+b)
95%CI=E(IC) £2 V(IC)"0.5

BCPNN 1C025>0

EBGM=a(a+b+c+d)/[(a+c)(a+D)]

MGPS EBGMO05>2
95%CI = eln(EBGM)+1.96(1/a+1/b+1/c+1/d)A0.5

Table 2. Four major algorithms used for signal detection.

(DEMO), drug information (DRUG), adverse drug reaction information (REAC), patient outcome information
(OUTC), reporting source information (RPSR), date of treatment initiation and end date of reported medication
(THER), and medication administration indications (INDI). We extracted AE reports that listed brodalumab
as the primary suspect (PS) drug from the FAERS database, covering the period from the first quarter of 2017
to the fourth quarter of 2023. The seriousness of AEs was classified according to the Council for International
Organizations of Medical Sciences (CIOMS) criteria, which include: Death (DE), Life-Threatening (LT),

Hospitalization (HO), Disability (DS), and Other Serious Outcomes (OT).

Data process

We primarily performed deduplication of AE reports and standardization of AE terms. Deduplication followed
the principles established by the U.S. Food and Drug Administration (FDA). Specifically, the process was based
on case identifiers (CASEIDs), FDA receipt date (FDA_DT), and primary identifiers (PRIMARYID). When
CASEIDs were identical, the report with the most recent FDA_DT was retained; if both CASEID and FDA_DT
were the same, the report with the largest PRIMARYID was preserved. Subsequently, AEs were standardized
using the Medical Dictionary for Regulatory Activities (MedDRA, version 26.1) and mapped to both the

preferred term (PT) and system organ class (SOC) levels.

Data analysis

In this study, four disproportionality analysis methods were employed to assess statistical associations between
brodalumab and AEs, including the reporting odds ratio (ROR)!"'2, proportional reporting ratio (PRR)'3,
, and multi-item gamma Poisson shrinker
(MGPS)"®. All the above methods are based on the parameters of the signal detection 2 x 2 table, the 2 x 2 table is
shown in Table 1, and the equations and criteria for the four algorithms are listed in Table 2. In this study, an AE

Bayesian confidence propagation neural network (BCPNN)!214

was defined as a positive signal if it met the criteria of at least one disproportionality analysis method.

Results
Basic characteristics of brodalumab-related AEs

From the third quarter of 2018 to the fourth quarter of 2023, this study obtained a total of 1480 AE reports from
the FAERS database. The basic characteristics were presented in Table 3. A total of 55.5% of AE reports were
submitted by males, 42.4% by females, and 2.0% of reports did not specify gender information. The majority
of reports involved individuals aged 18 to 65 years (54.5%), followed by elderly patients aged over 65 years
(25.7%). Only one report involved a patient under the age of 18. The most reported indication was psoriasis
(76.5%), followed by psoriatic arthropathy (3.6%), pustular psoriasis (2.1%), hidradenitis (0.6%), erythrodermic
psoriasis (0.5%) and ankylosing spondylitis (0.4%). Regarding the reporting countries, United States (28.3%)
submitted most reports, followed by Canada (27.8%), Japan (14.3%), Germany (7.8%), and United Kingdom

(6.8%), respectively. The most frequently reported severe outcomes were OS (57.6%) and HO (31.3%).

Brodalumab signal mining

AEs related to brodalumab involved 23 SOCs. The study showed that the three most frequent SOCs were
skin and subcutaneous tissue disorders (n=662, ROR 2.06, PRR 1.93, IC 0.95, EBGM 1.93), infections and
infestations (n=583, ROR 1.93, PRR 1.83, IC 0.87, EBGM 1.83), and musculoskeletal and connective tissue

disorders (n=534, ROR 1.9, PRR 1.81, IC 0.86, EBGM 1.81). Details can be found in Table 4.
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Variable Total (%)
Year

2018 146(9.8)
2019 291(19.7)
2020 225(15.2)
2021 220(14.9)
2022 274(18.5)
2023 324(21.9)
Sex

Female 628(42.4)
Male 822(55.5)
Unkown 30(2.0)
Age(years)

<18 1(0.1)
18~65 807(54.5)
> =65 381(25.7)
Unknow 291(19.7)
Indications(top six)

Psoriasis 1134(76.5)
Psoriatic arthropathy 53(3.6)
Ustular psoriasis 31(2.1)
Hidradenitis 9(0.6)
Erythrodermic psoriasis 7(0.5)
Ankylosing spondylitis 6(0.4)
Outcomes*

Other serious outcomes(OS) | 886(57.6)

Hospitalization(HO) 481(31.3)
Death 93(6.1)
Disability 45(2.9)
Life threatening 32(2.1)
Reported countries(top five)

United States 419(28.3)
Canada 411(27.8)
Japan 212(14.3)
Germany 116(7.8)
United Kingdom 101(6.8)

Table 3. Basic information on ADE:s related to brodalumab from the FAERS database. *A single report may
include multiple outcomes.

At the PT level, a total of 168 positive signals were identified in this study. Ranked based on the strictest
EBGM algorithm, the top 30 PTs are displayed in Table 5. Results revealed PTs with high signal strength, such as
injection site vesicles (n=4, ROR 2291.56, PRR 2289.91, IC 10.58, EBGM 1526.94), injection site haemorrhage
(n=4, ROR 632.15, PRR 631.7, IC 9.12, EBGM 555.25), and calcium metabolism disorder (n=3, ROR 259.37,
PRR 259.23, IC 7.94, EBGM 245.4). Screening and excluding product problems, various types of injuries,
poisoning and surgical complications, and possible clinical manifestations of the disease itself, the top 5 most
frequent PTs are headache, depression, suicidal ideation, cellulitis, blood pressure increased. This study identified
several unexpected AEs, including palmoplantar pustulosis, extranodal marginal zone b-cell lymphoma (malt
type), and calcium metabolism disorders. Despite their rarity, the signal strength of these AEs was notably high.
Details can be found in Table 5.

Discussion
Despite the well-documented benefits of biological agents for psoriasis relief, unexpected AEs also have been
reported®. Thus, there is a need to monitor their actual use and AEs to ensure their safety and efficacy. By delving
the FAERS database from the first quarter of 2017 to the fourth quarter of 2023, this study systematically assessed
the AEs associated with brodalumab, reaffirming known safety data while identifying new potential risks. These
findings provide novel safety information that may inform clinical practice and public health decision-making.
This study identified several known AEs associated with brodalumab, including injection site vesicles and
injection site haemorrhage, both of which are classified as injection site reactions. In addition, some unexpected
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SOC Case reports | ROR(95% CI) | PRR(95% CI) | IC(IC025) EBGM(EBGMO05)
Skin and subcutaneous tissue disorders 662 2.06(1.9,2.23) | 1.93(1.78,2.09) | 0.95(0.83) 1.93 (1.8)
Infections and infestations 583 1.93(1.77,2.1) | 1.83(1.69,1.98) | 0.87 (0.75) 1.83 (1.71)
Musculoskeletal and connective tissue disorders 534 1.9(1.73,2.07) | 1.81(1.67,1.96) | 0.86 (0.73) 1.81 (1.68)
General disorders and administration site conditions 1035 1.02 (0.95, 1.09) | 1.02 (0.96, 1.08) | 0.02 (- 0.07) 1.02 (0.96)
Psychiatric disorders 305 0.97 (0.87, 1.09) | 0.97 (0.86, 1.09) | —0.04 (-0.2) | 0.97 (0.88)
Injury, poisoning and procedural complications 629 0.94 (0.86, 1.02) | 0.94 (0.87,1.02) | —0.08 (=0.2) | 0.94 (0.88)
Hepatobiliary disorders 45 0.94 (0.7, 1.26) | 0.94(0.7,1.26) | —0.09 (-0.51) | 0.94 (0.73)
Eye disorders 98 0.89 (0.73, 1.08) | 0.89 (0.73,1.08) | —0.17 (-0.46) | 0.89 (0.75)
Gastrointestinal disorders 387 0.83 (0.74,0.92) | 0.84 (0.76,0.93) | —0.25(-0.4) | 0.84 (0.77)
Ear and labyrinth disorders 20 0.82(0.53,1.28) | 0.82 (0.53,1.26) | —0.28 (-0.9) | 0.82(0.57)
Cardiac disorders 96 0.81(0.67,1) 0.82(0.67, 1) —-0.29 (-0.58) | 0.82(0.69)
Vascular disorders 84 0.77 (0.62, 0.95) | 0.77 (0.62, 0.96) | —0.38 (—=0.69) | 0.77 (0.64)
Respiratory, thoracic and mediastinal disorders 193 0.72 (0.63,0.84) | 0.73 (0.64, 0.84) | —0.45 (-0.65) | 0.73 (0.65)
Nervous system disorders 313 0.7 (0.63,0.79) | 0.72 (0.65,0.79) | —0.48 (-0.64) | 0.72 (0.65)
Immune system disorders 47 0.66 (0.49, 0.87) | 0.66 (0.49,0.89) | —0.6 (-=1.01) | 0.66 (0.52)
Neoplasms benign, malignant and unspecified (incl cysts and polyps) | 128 0.61 (0.52, 0.73) | 0.62 (0.52,0.74) | —0.68 (=0.93) | 0.62 (0.54)
Metabolism and nutrition disorders 70 0.61 (0.48,0.78) | 0.62 (0.49,0.78) | —0.69 (- 1.03) | 0.62 (0.51)
Investigations 210 0.61 (0.53,0.7) | 0.63(0.55,0.72) | —0.68 (—0.87) | 0.63 (0.56)
Reproductive system and breast disorders 21 0.57 (0.37,0.87) | 0.57 (0.37,0.88) | —0.81 (- 1.41) | 0.57 (0.4)
Pregnancy, puerperium and perinatal conditions 10 0.45 (0.24, 0.85) | 0.46 (0.25,0.86) | —1.13 (- 1.99) | 0.46 (0.27)
Renal and urinary disorders 51 0.42 (0.32,0.55) | 0.42 (0.32,0.55) | —1.25 (- 1.64) | 0.42 (0.33)
Endocrine disorders 6 0.4 (0.18,0.89) |0.4(0.18,0.89) | —1.32(-2.39) | 0.4 (0.21)
Blood and lymphatic system disorders 29 0.29(0.2,0.42) |0.3(0.21,0.44) | -1.75(-2.27) | 0.3(0.22)

Table 4. The signal strength of AEs of brodalumab at the SOC level in FAERS database.

AEs were observed, such as palmoplantar pustulosis, extranodal marginal zone b-cell lymphoma (malt type),
and calcium metabolism disorder.

A phase II clinical trial review of IL-17 inhibitors for the treatment of psoriasis indicated that injection site
reactions are among the most frequently reported AEs!”. Furthermore, a separate phase I1I clinical trial review
also confirmed that injection site reactions are common across IL-17 targeted therapies!’. Consistent with these
findings, our study demonstrated that injection site reactions are frequently associated with brodalumab use. These
reactions may present as erythema, pain, pruritus, bleeding, or vesicle formation at the site of administration.
To reduce injection site reactions associated with injectable biologics, pharmaceutical manufacturers have
improved injection delivery systems, including the use of finer-gauge needles and the development of citrate-
free formulations, both of which have been shown to alleviate injection-related discomfort'®. In addition,
standardized injection techniques and patient education by clinicians may further help patients with psoriasis
reduce injection pain and improve adherence to treatment.

Palmoplantar pustulosis is a chronic inflammatory disease characterized by aseptic pustules on the palms and
soles. It shares many clinical features with pustular psoriasis, leading some researchers to classify palmoplantar
pustulosis as an acral variant of pustular psoriasis, while others regard it as a distinct clinical entity'®. Consistent
with our findings, cases of palmoplantar pustulosis induced by brodalumab have been reported in the
literature?’. It is speculated that blockade of IL-17A might lead to an increased production of inflammatory
cytokines upstream of IL-17A or that the Th1 pathway for cytokines such as IL-12 and TNF is upregulated and
may mediate this paradoxical response?!. In light of this, we recommend close monitoring for the potential onset
of palmoplantar pustulosis during brodalumab treatment.

Marginal zone lymphomas (MZL) represent the second most prevalent subtype of indolent lymphomas,
constituting 7% of all non-Hodgkin lymphomas (NHL). In 2016, there were 7,460 new cases diagnosed in the
United States?>?*. Extranodal marginal zone b-cell lymphoma is one of the MZL subtypes??. Psoriasis is associated
with an increased incidence of certain cancers, and patients with psoriasis have an increased risk of developing
lymphohematopoietic and pancreatic cancers and other malignant tumors, and the risk is further elevated in
patients with a long history of the disease?’, which may be related to impaired immune function?. The results
of our study suggest that brodalumab does not have any clear link with the incidence of benign, malignant, and
tumors of undetermined nature, but has a higher signal intensity with the development of extranodal marginal
zone b-cell lymphomas. However, the association between brodalumab and extranodal marginal zone b-cell
lymphomas requires further investigation for confirmation.

Recent studies have increasingly highlighted that individuals with psoriasis may face a heightened risk of
pathologic fractures and osteoporosis®’. Numerous studies have reported that patients with psoriasis commonly
exhibit serum vitamin D deficiency or insufficiency’®?. In addition, several clinical case-control studies have
demonstrated that serum 25-hydroxyvitamin D [25(OH)D] levels are significantly lower in patients with
psoriasis compared to healthy controls®**!. Furthermore, a negative correlation between serum 25(OH)D levels
and disease severity has been reported*. Vitamin D has a regulatory effect on calcium metabolism, promoting
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Case
SOC PT reports | ROR(95% CI) PRR(95% CI) chisq 1C(1C025) | EBGM(EBGMO5)
General disorders and administration site L . . 2291.56 (689.83, 2289.91 (692.75, 10.58
conditions Injection site vesicles 4 7612.33) 7569.39) 6101.09 (9.09) 1526.94 (559.19)
General disorders and administration site T 632.15 (222.16, 631.7 (223.55,
conditions Injection site hemorrhage | 4 1798.78) 1785.07) 2213.5 [9.12(7.76) | 555.25 (231.46)
. . . Calcium metabolism 259.37 (81.03, 259.23 (81.56,
Metabolism and nutrition disorders disorder 3 830.28) 823.95) 730.38 | 7.94 (6.48) | 245.4 (92.7)
s Psoriasis area severity 205.98 (75.62, 205.83 (75.75,
Investigations index increased 4 561.11) 559.28) 780.29 | 7.62 (6.32) | 197.02 (85.18)
General disorders and administration site Vaccination site 112.68 (35.83, 112.62 (36.13,
conditions erythema 3 354.35) 351.01) 323.92 | 6.78 (5.34) | 109.94 (42.15)
Skin and subcutaneous tissue disorders Palmoplantar pustulosis | 8 99.43 (49.33, 200.42) | 99.29 (49.03,201.07) | 761.91 | 6.6 (5.65) | 97.21(54.07)
Skin and subcutaneous tissue disorders Erythrodermic psoriasis | 4 67.65 (25.2,181.61) | 67.6 (25.37,180.12) 258.64 | 6.06 (4.78) | 66.63 (29.16)
Neoplasms benign, malignant and unspecified Extranodal marginal
X > zone b-cell lymphoma 3 63.94 (20.45, 199.88) | 63.9 (20.5, 199.16) 183.21 | 5.98 (4.55) | 63.04 (24.29)
(incl cysts and polyps)
(malt type)
Infections and infestations Tinea pedis 7 56.02 (26.57,118.09) | 55.95 (26.57,117.83) | 373.22 | 5.79 (4.78) | 55.29 (29.62)
Skin and subcutaneous tissue disorders Pustular psoriasis 12 49.62 (28.07, 87.69) | 49.51 (28.04, 87.41) 564.31 | 5.61 (4.82) | 48.99 (30.42)
Gastrointestinal disorders Coating in mouth 3 49.1(15.73,153.2) 49.07 (15.74, 152.94) | 139.77 | 5.6 (4.18) | 48.56 (18.74)
Injury, poisoning and procedural complications f)’ ra;;fn':‘;llceyxposure during | 32.85(12.28,87.87) |32.83(12.32,87.47) | 122.57 | 5.03(3.76) | 32.6 (14.31)
ge:;irt"i‘(l)g;sorde“ and administration site Symptom recurrence 17 21.82 (13.54,35.17) | 21.76 (13.59, 34.83) | 335.15 | 4.44 (3.77) | 21.66 (14.53)
Musculoskeletal and connective tissue disorders | Psoriatic arthropathy 95 21.41(17.47,26.24) | 21.06 (17.31,25.62) | 1808.68 |4.39 (4.1) |20.97 (17.69)
Skin and subcutaneous tissue disorders Psoriasis 283 21.32(18.91,24.04) | 20.29 (18.04,22.82) | 5179.66 |4.34 (4.16) | 20.2(18.28)
Musculoskeletal and connective tissue disorders | Dactylitis 3 20.19 (6.49, 62.76) 20.18 (6.47, 62.9) 54.44 | 4.33(2.91) | 20.09 (7.78)
Infections and infestations Oral fungal infection 4 18.37 (6.88, 49.06) 18.36 (6.89, 48.92) 65.38 | 4.19 (2.92) | 18.29 (8.04)
Neoplasms benign, malignant and unspecified Cholangiocarcinoma 3 17.06 (5.49, 53.01) | 17.05 (5.47, 53.14) 45.15 | 4.09 (2.67) | 16.99 (6.58)
(incl cysts and polyps)
Psychiatric disorders Mental fatigue 3 16.46 (5.3, 51.16) 16.45 (5.28, 51.27) 43.39 | 4.04 (2.62) | 16.4 (6.35)
Musculoskeletal and connective tissue disorders | Limb mass 5 15.99 (6.64, 38.5) 15.98 (6.61, 38.6) 69.97 | 3.99 (2.84) | 15.93 (7.64)
Skin and subcutaneous tissue disorders Skin weeping 5 15.95 (6.63, 38.39) 15.94 (6.6, 38.51) 69.75 | 3.99 (2.83) | 15.88 (7.62)
Infections and infestations Skin infection 17 15.05 (9.34, 24.25) 15.01 (9.38, 24.03) 221.62 [3.9(3.23) | 14.96 (10.04)
Respiratory, thoracic and mediastinal disorders | Pleurisy 6 13.82 (6.2, 30.8) 13.8 (6.18, 30.82) 71.04 | 3.78 (2.71) | 13.76 (7.04)
Neoplasms benign, malignant and unspecified Lung adenocarcinoma 4 13.73 (5.14,36.65) | 13.72 (5.15, 36.56) 47.04 | 3.77 (2.51) | 13.68 (6.02)
(incl cysts and polyps)
Skin and subcutaneous tissue disorders Skin atrophy 7 12.76 (6.07, 26.8) 12.74 (6.05, 26.83) 75.54 | 3.67 (2.67) | 12.71 (6.83)
Investigations Thyroid function test 4 12.14 (4.55,32.4) | 12.13 (4.5, 32.32) 40.75 | 3.6(2.33) | 12.1(5.32)
abnormal
Infections and infestations Oral candidiasis 13 11.93 (6.92, 20.57) 11.9 (6.87, 20.6) 129.49 |3.57 (2.81) | 11.87 (7.52)
Injury, poisoning and procedural complications f)rrl;el;‘;‘g;la] dose 35 11.89 (8.52,16.58) | 11.82 (8.47, 16.49) 345.96 | 3.56 (3.09) | 11.79 (8.93)
General disorders and administration site Disease recurrence 70 1171 (9.25,14.83) | 11.58 (9.15, 14.65) 675.43 | 3.53 (3.19) | 11.55 (9.48)
conditions
Eye disorders Upveitis 17 11.22 (6.97, 18.08) 11.19 (6.99, 17.91) 157.45 | 3.48 (2.81) | 11.17 (7.49)

Table 5. The top 30 signal strength of AEs of brodalumab ranked by EBGM at the PT level in FAERS database.

intestinal absorption of calcium, calcium deposition in osteoblasts, and renal reabsorption of calcium®.
Therefore, our potential signal of calcium metabolism disorders appears questionable.

This study has several limitations. First, AE reports in the FAERS database are submitted voluntarily by
clinicians, pharmacists, nurses, and consumers, which may introduce reporting bias and affect the reliability of
the results. Second, the submitted reports may be subject to underreporting, overreporting, misreporting, or
missing data, and often lack critical clinical details such as dosage, duration of treatment, comorbidities, and
concomitant medications. These missing data hinder further exploration of factors influencing AEs and may
compromise the accuracy of the study findings. Therefore, the results should be interpreted with caution. In
addition, although we applied four disproportionality analysis methods, including two Bayesian approaches that
improve robustness and help mitigate masking effects, some potential safety signals may still have been missed.
Finally, disproportionality analysis reveals only statistical associations between brodalumab and AEs, without
establishing causality.

Conclusion
This study assessed the real-world safety profile of brodalumab using four disproportionality analysis methods.
Several known AEs were confirmed, such as injection site vesicles and injection site hemorrhage. In addition,

Scientific Reports |

(2025) 15:18175

| https://doi.org/10.1038/s41598-025-03192-4

nature portfolio



http://www.nature.com/scientificreports

www.nature.com/scientificreports/

unexpected AEs were identified, including palmoplantar pustulosis and extranodal marginal zone b-cell
lymphoma (malt type). These findings provide new insights into the safety profile of brodalumab. Further large-
scale prospective studies are needed to validate these observations.

Data availability
The dataset generated during and analyzed during the current study are available from the corresponding author
on reasonable request.
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