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Background: Lecanemab is a humanized murine IgG1 antibody. Recent Phase 3 clinical trials have demonstrated its ability to reduce brain amyloid-β (Aβ) load and slow cognitive decline in patients with early Alzheimer’s disease (AD). However, since its approval, reports on adverse effects (AEs) associated with lecanemab have been limited. To better understand the AEs related to lecanemab and provide guidance for future clinical use, we analyzed lecanemab-associated AEs using data from the United States Food and Drug Administration (FDA) Adverse Event Reporting System (FAERS).Methods: We extracted all AEs reports from the FAERS database for the period from the first quarter of 2023 to the third quarter of 2024. Using the Reporting Odds Ratio (ROR), Proportional Reporting Ratio (PRR), Bayesian Confidence Propagation Neural Network (BCPNN), and Multi-item Gamma Poisson Shrinker (MGPS) algorithms, we conducted a comprehensive analysis of lecanemab-related AEs, restricting the analysis to AEs with the role code of primary suspect (PS).Results: A total of 811 AEs reports related to lecanemab used in AD patients and 506 AEs in Non-AD patients were included. The preferred terms (PTs) identified as positive across all four algorithms included headache, Amyloid Related Imaging Abnormalities-oedema/effusion (ARIA-E), chills, Amyloid Related Imaging Abnormalities-haemosiderosis/microhaemorrhage (ARIA-H), fatigue, infusion-related reaction, nausea, pyrexia, pain, influenza like illness, and so on. Among these, ARIA-E, ARIA-H, brain oedema and status epilepticus were associated with Important Medical Events (IMEs) for AD patients, and brain oedema, cerebral haemorrhage, cerebral microhaemorrhage, subdural haematoma, ischaemic stroke, cerebral infarction were associated with IMEs for Non-AD patients. At the system organ class (SOC) level, the highest signal detection for lecanemab was observed in nervous system disorders among AD and Non-AD patients [ROR for AD: 2.42 (2.2–2.65); ROR for Non-AD: 6.97 (6.12–7.95)]. The median time to the occurrence of these AEs was 44 days after administration in AD patients and 30 days for Non-AD patients.Conclusion: This study utilized the FAERS database to evaluate lecanemab-associated AEs in AD and non-AD patients, along with their temporal patterns post-marketing authorization, thereby establishing a foundation for subsequent clinical pharmacovigilance. A biweekly 10 mg/kg was identified as the optimal therapeutic dosage. ARIA emerged as frequent treatment-related AEs, with APOEɛ4 carriers demonstrating heightened susceptibility. This necessitates serial brain MRI surveillance for all patients during treatment, aimed not only at early ARIA detection but also vigilant monitoring of IMEs including cerebral haemorrhage, cerebral microhaemorrhages, subdural haematoma, cerebral edema, ischaemic stroke, and cerebral infarction. While AD patients predominantly exhibited non-specific clinical manifestations, non-AD cohorts showed elevated risks of stroke-related complications. Consequently, dynamic neurological deficit monitoring is indispensable for non-AD populations receiving lecanemab to mitigate adverse outcomes. Finally, comprehensive reassessment of anticoagulant or antiplatelet therapy indications is warranted in both AD and non-AD patients to reduce hemorrhagic risks.Keywords: FAERS, adverse events, AD, lecanemab, signal detection
1 INTRODUCTION
AD is the leading cause of dementia, and with the increasing life expectancy of populations, its prevalence is rising annually. In 2018, the global number of dementia cases was approximately 50 million, and this number is expected to double by 2050 (Scheltens et al., 2021). According to the 2016 statistics from the Alzheimer’s Association in the United States, AD became the fifth leading cause of death among individuals aged 65 and older. The care and healthcare costs associated with this disease impose a significant economic burden on families (Alzheimer’s, 2016). Genetic studies suggest that the risk of developing AD is strongly influenced by genetic factors (Gatz et al., 2006), with genes such as those in the APOE family playing a key role in its pathogenesis. The APOEɛ4 allele is most significantly associated with late-onset AD and exhibits a dose-dependent effect, while the APOEɛ2 allele can reduce the risk of developing AD (Serrano-Pozo et al., 2021). From a histopathological perspective, AD is characterized by the presence of Aβ plaques and tau neurofibrillary tangles in the brain. The pathological biological function of APOE is closely linked to Aβ; in model mice, the knockout of the endogenous APOE gene alters the morphology of Aβ, and the APOEɛ4 allele slows down the hydrolysis of Aβ proteins, further accelerating the progression of AD (Raulin et al., 2022).
Current treatments for AD primarily target cholinergic and glutamatergic neurotransmitter pathways, The existence of a national registry also provides opportunities for guidance in clinical practice (Rabinovici et al., 2022). However, these medications only alleviate symptoms and do not offer a cure. Recent studies have highlighted the significance of monoclonal antibodies in AD therapy. In July 2023, the FDA approved lecanemab, marking the advent of a novel AD treatment targeting Aβ through biologics. Lecanemab is a humanized immunoglobulin that binds to amyloid-beta oligomers. A study on early-stage AD demonstrated that lecanemab reduces amyloid-beta biomarkers and improves cognitive function (van Dyck et al., 2023). Adverse reactions reported in its Phase 3 trials include infusion-related reactions, ARIA with edema or effusions, headaches, falls, and urinary tract infections.
The FAERS is an open-access, publicly available database designed to support the FDA’s post-marketing surveillance program for all approved drugs and therapeutic biologics. It contains comprehensive information on adverse events and medication errors collected by the FDA. The system relies on voluntary reporting from consumers, healthcare professionals, and drug manufacturers to capture drug-related adverse events. Data from the FAERS database can be used to establish reliable associations between drugs and adverse events. Currently, there is a lack of research on lecanemab-related adverse events in the FAERS database. This study aims to utilize the database to elucidate lecanemab-associated adverse events and provide further guidance for clinical use.
2 METHODS
2.1 Data source
The FAERS database is updated quarterly, and users can access it completely free of charge at https://fis.fda.gov/extensions/FPD-QDE-FAERS/FPD-QDE-FAERS.html. Files obtained from the FAERS database include demographic information, drug data, outcome statistics, report sources, treatment durations, indications, and adverse event codes. For our study, we included all reports related to lecanemab uploaded to the FAERS database since its approval. To eliminate duplicate data, we screened the DEMO table using PRIMARYID, CASEID, and FDA_DT. If the same CASEID appeared multiple times, the record with the latest FDA_DT was selected. When both CASEID and FDA_DT were identical, we selected the record based on PRIMARYID.
2.2 Data acquisition and processing
The FAERS database includes two variables for drugs: DRUGNAME and PROD_AI. To avoid missing data due to the omission of either brand names or generic names, we included the following search terms: “BAN2401”, “LECANEMAB”, “LECANEMAB IRMB”, “LECANEMAB IRMB LEQEMBI” and “LEQEMBI”. In the FAERS database, AEs are categorized based on the Medical Dictionary for Regulatory Activities (MedDRA) as PS (primary suspect), SS (secondary suspect), C (concomitant), and I (interacting) (Kumar, 2019). To improve accuracy, we included only reports with PS as the primary role code. Baseline information such as gender, age, reporting source, region, and year was extracted from AE reports. The interval between EVENT_DT in the DEMO table and START_DT in the THER table was used to assess the time to onset for lecanemab-related AEs.
The Weibull shape parameter (WSP) model was applied to evaluate changes in AE risk over time using the scale (α) and shape (β) parameters. Specifically: β < 1 (95% CI < 1) indicates a decreasing risk over time (early failure); β = 1 (95% CI includes 1) represents a constant risk over time (random failure); β > 1 (95% CI excludes 1) suggests an increasing risk over time (wear-out failure) (Xi et al., 2024).
2.3 Data algorithms
We utilized both Frequentist and Bayesian statistical methods to detect drug safety signals. Frequentist statistics included the ROR, PRR, BCPNN, and MGPS algorithms (Park et al., 2020; Liu et al., 2013). The relevant algorithms are detailed in Tables 1, 2.
TABLE 1 | Two-by-two contingency table for adverse event analysis.
[image: Table 1]TABLE 2 | Comparison of disproportionality analysis algorithms in pharmacovigilance.
[image: Table 2]2.4 Statistical analysis
This study employed four commonly used algorithms—ROR, PRR, BCPNN, and MGPS—to evaluate the association between the target drug and AEs. The ROR is a disproportionality measure that estimates the likelihood of a specific AE occurring in reports associated with a particular drug compared to all other drugs, using logistic regression analysis. The ROR algorithm considers the total number of reports and can be adjusted for potential confounding variables. Similar to ROR, the PRR is another algorithm used to detect potential drug-related safety signals. PRR identifies signals by comparing the proportion of reports of a specific AE associated with a particular drug to the proportion of the same AE associated with all other drugs. The BCPNN is an advanced Bayesian-based algorithm that evaluates the likelihood of a causal relationship between a drug and an AE. BCPNN is particularly effective in handling sparse data and generates fewer false-positive signals compared to PRR. This algorithm operates by propagating evidence strength through a network of interconnected nodes, continuously updating the probabilities of associations based on cumulative evidence. The MGPS is a shrinkage method similar to PRR or ROR, designed to minimize false-positive signals. MGPS applies a gamma distribution to observed counts and adjusts the estimates towards a central value (typically zero) to shrink signals. This approach highlights the most probable signals, providing focus for subsequent investigations. Each algorithm has distinct strengths and limitations, and their selection depends on the required balance between sensitivity and specificity for signal detection (Zhao and Tao, 2024).
3 RESULTS
3.1 Clinical characteristics
Figure 1 illustrates the workflow of data extraction, processing, and analysis in this study. From the third quarter of 2023 to the present, the FAERS database has recorded a total of 21,838,627 cases. After removing 21,819,180 duplicate cases, 19,447 cases were included, comprising 65,123 AEs records. The clinical characteristics of these drugs among AD patients are summarized in Table 3, and Non-AD in Supplementary Table 1.
[image: Figure 1]FIGURE 1 | Flowchart of this study.
TABLE 3 | Clinical characteristics of lecanemab in AD.
[image: Table 3]Among the reports related to lecanemab in AD patients, a total of 811 cases were identified, including 475 female cases (58.6%) and 317 male cases (39.1%). Besides, for Non-AD patients, 506 cases were identified, including 240 female cases (47.4%) and 173 male cases (34.2%). Across various subgroups, the majority of AE reports were from individuals weighing 50–100 kg and aged 65–85 years both in AD and Non-AD. Reports were predominantly submitted by consumers and healthcare professionals, who provided reliable information on drug-related AEs. The most common outcome was hospitalization, accounting for 16.4% and 9.9% for AD and Non-AD patients.
The top seven countries reporting AEs related to lecanemab are the United States (90.5%), Japan (5.3%), China (1.4%), France (0.5%), and the United Kingdom, Italy, and South Korea, each accounting for 0.4%. Since lecanemab has been on the market for only 1 year, 175 AE cases were reported in 2023, while 636 cases were reported in 2024 for AD patients.
3.2 Signal detection
After screening positive signals through ROR, PRR, MGPS, and BCPNN algorithms, a total of 24 AEs were identified. Table 4 lists four algorithms positive AEs under the PTs in AD, with ARIA-E, ARIA-H, brain oedema and status epilepticus associated with IMEs, Supplementary Table 2 lists four algorithms positive AEs under the PTs in Non-AD, and with ARIA-E, ARIA-H, brain oedema, cerebral haemorrhage, cerebral microhaemorrhage, subdural haematoma, ischaemic stroke and cerebral infarction associated with IMEs, highlighted in bold.
TABLE 4 | PTs of lecanemab among AD identified as positive across all four algorithms.
[image: Table 4]Figure 2 illustrates all 381 PTs related to lecanemab in AD patients (Supplementary Table 3), and Supplementary Figure S1 illustrates all 225 PTs in Non-AD patients (Supplementary Table 4). The X-axis represents log2ROR, while the Y-axis indicates the negative logarithm of the P-value adjusted using the false discovery rate (FDR) method. Points closer to the right side of the X-axis indicate stronger relevance for specific AEs, and positive values on the Y-axis signify statistical significance. Therefore, AE records located in the upper-right corner represent signals with the strongest intensity and statistical significance. The color of the points reflects the number of cases, with redder points indicating a higher case count.
[image: Figure 2]FIGURE 2 | The volcano picture of the PT in lecanemab used for AD patients.
Figures 3, 4 present the proportion of all positive AE signals for AD patients classified by SOC and the corresponding forest plots, and Supplementary Figures S2, 3 present the same results for Non-AD patients. Notable positive signals were observed in the categories of nervous system disorders, this results suggesting a significant association between lecanemab and related AEs for all patients.
[image: Figure 3]FIGURE 3 | The percentage of the AE at SOC level in lecanemab used for AD patients.
[image: Figure 4]FIGURE 4 | The forest picture of the SOC level in lecanemab used for AD patients.
3.3 Time to onset of lecanemab related PT and weibull shape parameter test
Data extracted from the FAERS database were analyzed to examine the temporal characteristics of lecanemab-associated AEs using a Weibull distribution. The median time to onset of lecanemab-related AEs in AD was 44 days after administration (interquartile range [IQR]: 14.00–87.5 days) (Table 5) and 30 days for Non-AD (interquartile range [IQR]: 14.00–59 days) (Supplementary Table 5). Overall, lecanemab-related AEs predominantly occurred in the early stages, most of all AEs reported within 90 days of administration. However, AE reports continued to appear even beyond 1 year post-administration (Figure 5; Supplementary Figure S4).
TABLE 5 | Time-to-onset analysis of Lecanemab related AEs signals using the Weibull distribution test in AD patients.
[image: Table 5][image: Figure 5]FIGURE 5 | The time of AE onset in lecanemab used for AD patients.
To further evaluate the temporal characteristics of lecanemab-associated AEs, the Weibull analysis yielded a shape parameter of 0.58 (95% CI: 0.53–0.63). This indicates that the likelihood of lecanemab-associated AEs decreases gradually over time in AD patients.
4 DISCUSSION
This study utilized the FAERS database to conduct a real-world, non-clinical investigation, describing the AEs associated with lecanemab since its market approval and their temporal trends. In previous AD treatments, the primary focus was on the cholinergic and glutamatergic systems, which aimed to slow the progression of AD by modulating acetylcholine and glutamate levels in the brain. However, these approaches have never been curative, and the risk of AEs increases with higher drug dosages (Passeri et al., 2022). The deposition of Aβ in the brain is a hallmark biomarker and a critical pathological feature of AD (Ali et al., 2023). It also serves as a key target in AD pathogenesis research and drug development. Previous studies at the animal level have provided evidence supporting the efficacy of immunotherapy in improving memory and behavioral outcomes (Gallardo and Holtzman, 2017), Recent studies have indicated that monoclonal antibodies can specifically target and clear Aβ in the brain (van Dyck et al., 2023; Budd Haeberlein et al., 2022; Mintun et al., 2021), improving clinical symptoms in patients with early-stage AD. These findings provide critical clinical evidence for both the treatment and pathogenesis of AD.
Lecanemab, also known as Leqembi, was officially approved by the FDA in July 2023 as a treatment for early-stage AD. Lecanemab is a humanized murine IgG1 monoclonal antibody that significantly enhances binding to soluble Aβ protofibrils (Logovinsky et al., 2016), which are highly neurotoxic and a primary cause of AD pathogenesis. Results from an 18-month Phase 3 clinical trial demonstrated that lecanemab can reduce brain amyloid-beta biomarkers and improve cognitive function at the 18-month mark (van Dyck et al., 2023). In the 2021 Phase 2b double-blind trial and the 2023 Phase 3 clinical trial, the most common serious AEs was infusion-related reactions, which were dose-dependent. However, most patients experienced no reaction after receiving prophylactic symptomatic treatment with related medications (van Dyck et al., 2023; Swanson et al., 2021).
However, clinical research on the AEs associated with lecanemab remains limited. To enhance reliability and reduce the risk of false positives, we focused on PT signals identified as positive across four algorithms and adverse events categorized by SOC. We hope our study provides guidance for clinical application, improves patients’ quality of life, and enhances clinical outcomes.
Our findings indicate that, in addition to infusion-related reactions, AEs such as headache, chills, cerebral microhaemorrhage, fatigue, dizziness, and nausea were consistent with literature. These manifestations may represent either non-specific symptoms associated with monoclonal antibody therapy or adverse reactions linked to ARIA (Roytman et al., 2023; Cummings et al., 2023). ARIA refers to MRI signal abnormalities that may occur spontaneously or as treatment-related AEs when using monoclonal antibodies targeting Aβ. These abnormalities are classified into two types: ARIA-E and ARIA-H. While the precise mechanism underlying ARIA remains unclear, studies suggest it may be associated with vascular damage and leakage caused by the binding of monoclonal antibodies to Aβ (Barakos et al., 2022; Sperling et al., 2011). ARIA is often asymptomatic and typically resolves within weeks to months after discontinuing treatment (Sperling et al., 2012; Filippi et al., 2022), but the FDA has mandated a black box warning for lecanemab, emphasizing persistent risks associated with ARIA (Mahase, 2023), Consequently, stringent post-therapeutic monitoring is imperative. Per the Appropriate Use Recommendations, serial MRI surveillance should be conducted following the fifth, seventh, and 14th infusions, with an additional scan mandated after the 26th infusion—particularly for APOE ε4 carriers and patients exhibiting ARIA on early MRI (Cummings et al., 2023).
Clinical trial data indicate that ARIA begin to subside approximately 3 months after onset. The presence of the APOE ε4 gene is a major risk factor for both ARIA-E and ARIA-H, therefore, it is recommended to complete genetic testing before patients start lecanemab treatment. Due to the similar pathogenesis of ARIA and cerebral amyloid angiopathy, corticosteroids may be effective in managing ARIA (Roytman et al., 2023). Recently, a case in Japan reported a patient with early-stage AD who developed severe ARIA-H and ARIA-E following lecanemab treatment (Yamazaki et al., 2025). After receiving regular corticosteroid therapy, the patient’s ARIA-E showed significant improvement.
A meta-analysis included five studies that investigated the use of lecanemab for the treatment of AD in individuals aged 70–72 years (Arroyo-Pacheco et al., 2025), among the various dosing regimens, a dose of 10 mg/kg administered biweekly was identified as the optimal dosage. Under this regimen, the efficacy at 12 and 18 months was 97.5% and 97.7% higher than that of the placebo, respectively. Moreover, across all statistical sensitivity models, this dosage was associated with a reduced rate of clinical progression—as measured by the AD Composite Score (ADCOMS), the Clinical Dementia Rating Scale Sum of Boxes (CDR-SB), and the AD Assessment Scale–Cognitive Subscale (ADAS-Cog)—at 18 months (Dhadda et al., 2022). Another meta-analysis highlighted that lecanemab was particularly effective in improving the CDR-SB (Cao et al., 2025). In addition, the use of lecanemab in patients receiving anticoagulants was associated with an increased risk of bleeding; previous studies have demonstrated that the concurrent use of anticoagulants, antiplatelet agents, or antithrombotics during anti-amyloid treatment increases the risk of ARIA-H (Hampel et al., 2023).
These findings suggest that patients at high risk of bleeding or those requiring anticoagulant therapies should undergo comprehensive risk assessments during treatment, and patients with coagulation disorders should be excluded. In some cases, treatment discontinuation may be necessary to mitigate these risks. Notably, the recommendations allowed lecanemab participants to receive aspirin therapy (up to 325 mg/day) or other antiplatelet medications (Cummings et al., 2023).
Time-to-onset analysis revealed that the majority of AEs occurred within the first 3 months both in AD and Non-AD patients. Furthermore, the majority of AEs in both AD and Non-AD patients corresponded to the Nervous System Disorders SOC category [ROR = 2.42 (95% CI 2.2–2.65) for AD vs 6.97 (95% CI 6.12–7.95) for non-AD, suggesting a potentially elevated risk of lecanemab-associated AEs in Non-AD patients, and Non-AD patients demonstrated additional high-weight adverse events, including cerebral microhaemorrhage, subcortical stroke, and superficial siderosis of central nervous system, alongside ARIA and infusion-related reactions. These findings underscore the necessity for multifaceted vigilance when administering lecanemab to non-AD populations. Notably, AD patients treated with lecanemab demonstrated IMEs such as ARIA-E, ARIA-H, cerebral oedema, and status epilepticus. In contrast, non-AD patients manifesting intracerebral haemorrhage, cerebral microhaemorrhages, subdural haematoma, ischaemic stroke, and cerebral infarction, alongside ARIA and cerebral oedema. Critically, stroke-related adverse events displayed significantly higher incidence in non-AD cohorts.
Additionally, the disproportionately high number of reports from the United States is related to the high use of lecanemab and first approval in the United States. Therefore, we still need to further include data from other countries or regions to enrich the conclusions, decentralized clinical trial protocols can provide more professional advice for future drug trials (Howard et al., 2024). In our study, we focused on PT signals that were positive across all four algorithms, allowing us to identify more reliable indicators. The FAERS database, a large-scale platform enabling spontaneous reporting of AEs, offers the advantage of collecting AEs from multiple dimensions. However, the spontaneous reporting mechanism may result in duplicate cases, underreporting, and incomplete data, which could affect the accuracy of AE evaluation and limit the ability to establish a definitive causal relationship between reported AEs and drug use. Furthermore, inherent limitations of the database prevented the acquisition of the denominator, thereby impeding the calculation of incidence rates.
Despite these limitations, our study provides a comprehensive analysis of post-marketing AEs associated with lecanemab. This large-scale data-driven approach contributes valuable insights for clinical monitoring and risk identification. Special attention should be given to AEs occurring within the first 3 months of lecanemab use and AEs of Non-AD patients.
5 CONCLUSION
We systematically reviewed the FAERS database to evaluate the risk of lecanemab-associated AEs and the timing of their occurrence. These results suggest prioritizing monitoring for central nervous system-related AEs associated with lecanemab, as well as closely following up with patients within the first 3 months of treatment. These findings provide valuable insights to inform clinical decision-making and drug surveillance.
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Total Number of Reports 811
Gender
Female 475 (58.6%)
Male 317 (39.1%)
Unknow 19 (2.3%)
Weight
<50 Kg 17 (21%)
50-100 Kg. 228 (28.1%)
>100 Kg 24 (3%)
Unknow 542 (66.8%)
Age

I <65 101 (124%)
65-85 601 (74.1%)
85 22 (27%)
Unknow 87 (10.7%)
Report Person
Consumer (CN) 418 (51.5%)
Health Professional (HP) 138 (17%)
Physician (MD) 223 (27.5%)
Pharmacist (PH) 16 (2%)
Unknow 16 (2%)

Serious outcome

Death (DE) 25 (3.1%)
Disability (DS) 1(0.1%)
Hospitalization (HO) 133 (16.4%)
Life-threatening (LT) 12 (1.5%)
Other Serious Outcomes (OT) 63 (7.8%)
Required Intervention (RI) 2(02%)
Unknow 575 (70.9%)

Report Countries (Top Seven)

United States 734 (90.5%)
Japan 43 (5.3%)
China 11 (14%)
France 4 (0.5%)

Italy, United Kingdom, Korea (South) 3 (0.4%), respectively
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