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Review question‌
In adolescents and adults (>12 years) with moderate-to-severe, severe, or uncontrolled asthma, what are the comparative efficacy and safety profiles of benralizumab (30 mg administered subcutaneously every 4 weeks [Q4W] or every 8 weeks [Q8W]) versus placebo or standard care? Particular attention will be paid to differential effects based on ‌baseline blood eosinophil count‌ (<300 cells/μL vs. ≥300 cells/μL) and ‌dosing regimen‌ (Q4W vs. Q8W).
Searches‌
[bookmark: _GoBack]A systematic literature search will be conducted across the following electronic databases from inception until 5 November 2025‌:
· MEDLINE ( PubMed)
· Embase 
· Cochrane Central Register of Controlled Trials (CENTRAL) in The Cochrane Library.
Search terms will be a combination of controlled vocabulary (e.g., MeSH terms in PubMed) and free-text keywords relating to ‌"asthma"‌, ‌"severe asthma"‌, ‌"eosinophilic asthma"‌, ‌"benralizumab"‌, ‌"anti-IL-5 receptor"‌, and ‌"randomized controlled trial"‌. The search strategy will be designed for high sensitivity. The electronic search will be supplemented by ‌hand-searching reference lists‌ of all included studies and relevant systematic reviews.

URL to search strategy‌
A final, validated search strategy for each database will be uploaded upon registration.

Condition or domain being studied‌
Moderate-to-severe, severe, or uncontrolled/inadequately controlled asthma, particularly with an eosinophilic phenotype. Benralizumab.

Participants/population‌
Adolescents and adults (>12 years old) with a diagnosis of moderate-to-severe, severe, or uncontrolled asthma. Studies exclusively involving pediatric populations will be excluded, but mixed-population studies including participants >12 years will be eligible.

Intervention(s)‌
Benralizumab as an add-on therapy, administered subcutaneously at a dose of ‌30 mg‌ according to defined regimens: ‌every 4 weeks (Q4W)‌ or ‌every 8 weeks (Q8W)‌.

Comparator(s)/control‌
Placebo or standard therapy for asthma.

Types of study to be included‌
Only ‌Randomized Controlled Trials (RCTs)‌ will be included.
Exclusion Criteria:

· Non-randomized studies, observational studies (e.g., cohort, case-control), review articles, case reports, and editorials.
· Conference abstracts lacking full data.
· Studies evaluating interventions other than the pre-defined benralizumab regimen.
· Studies that do not report at least one of the pre-specified efficacy or safety outcomes of interest.
· Studies with major methodological flaws indicating a high risk of bias.

Primary outcome(s)‌
· Asthma exacerbation rate‌ (risk ratio)
· Asthma exacerbation-related hospitalization rate‌ (risk ratio)
· Change in lung function:‌ Forced Expiratory Volume in 1 second (FEV₁) (mean difference)
· Asthma Control:‌ Change in Asthma Control Questionnaire-6 (ACQ-6) score (mean difference)

Secondary outcome(s)‌
· Patient-reported outcomes:‌ Change in Asthma Symptom Score (ASS), Asthma Quality of Life Questionnaire (AQLQ) score, St. George's Respiratory Questionnaire (SGRQ) score (mean differences).
· Safety outcomes (risk ratios):‌Total Adverse Events (AE)，Serious Adverse Events (SAE)，Pneumonia events，All-cause Mortality

Data extraction (selection and coding)‌
1. Study Selection:‌ Two independent reviewers (Y.L. and H.Y.) will screen titles/abstracts and subsequently full-text articles against the eligibility criteria. Disagreements will be resolved by consensus or adjudication by a third senior reviewer (J.L.).
2. Data Extraction:‌ A pre-piloted, standardized data extraction form will be used by two independent reviewers (Y.L. and H.Y.) to extract data from included studies.
· Extracted information will include:‌ Study characteristics (author, year, design, sample size, duration), participant demographics, intervention details (benralizumab regimen, comparator), and outcomes data.
· Outcome data:‌ For continuous outcomes (e.g., FEV₁, ACQ-6), the mean change from baseline, standard deviation, and sample size will be recorded. For dichotomous outcomes (e.g., exacerbations, AEs), event counts and total participants will be extracted.
· Stratified data:‌ Specific efforts will be made to extract outcome data stratified by ‌baseline blood eosinophil count‌ (<300 vs. ≥300 cells/μL) and ‌dosing regimen‌ (Q4W vs. Q8W), where available.
3. Verification:‌ All extracted data will be cross-verified against source publications. Disagreements will be resolved via discussion or third-reviewer adjudication (J.L.). The accuracy of the final extracted dataset will be validated by a third independent author (Y.Z.).
Risk of bias (quality) assessment‌
The methodological quality and risk of bias of each included RCT will be independently assessed by two reviewers (Y.L. and H.Y.) using the ‌Cochrane Risk of Bias (RoB) tool (version 2 or later as appropriate)‌. The assessment will cover the following domains:
· Random sequence generation
· Allocation concealment
· Blinding of participants and personnel
· Blinding of outcome assessment
· Incomplete outcome data
· Selective outcome reporting
· Other potential sources of bias
Discrepancies in assessment will be resolved by consensus or third-reviewer (J.L.) adjudication. The overall risk of bias for each study and across studies will be summarized and presented graphically (e.g., RoB summary/ graph).

Strategy for data synthesis‌
1. Effect Measures:‌ For dichotomous outcomes, the ‌Risk Ratio (RR)‌ with 95% Confidence Interval (CI) will be calculated. For continuous outcomes, the ‌Weighted Mean Difference (WMD)‌ with 95% CI will be calculated.
2. Statistical Model:‌ Both fixed-effect and random-effects models will be considered. The ‌random-effects model‌ (e.g., DerSimonian and Laird method) will be the primary analysis model to account for potential clinical and methodological heterogeneity across studies.
3. Heterogeneity:‌ Statistical heterogeneity will be assessed using the ‌I² statistic‌ and the ‌Chi-squared test (Q statistic)‌. I² values of ~25%, ~50%, and ~75% will be considered indicative of low, moderate, and high heterogeneity, respectively. Sources of heterogeneity will be explored.
4. Subgroup Analysis:‌ Pre-planned subgroup analyses will be performed to investigate potential sources of heterogeneity and answer the secondary review questions:
· By Baseline Eosinophil Count:‌ <300 cells/μL vs. ≥300 cells/μL.
· By Dosing Regimen:‌ 30 mg Q4W vs. 30 mg Q8W.
5. Sensitivity Analysis:‌ To assess the robustness of the findings, sensitivity analyses will be conducted by:
· Sequentially excluding individual studies to evaluate their influence on the pooled effect size.
· Using alternative statistical models (e.g., fixed-effect if primary is random-effects).
· Excluding studies assessed as having a high risk of bias in key domains.
6. Publication Bias:‌ For outcomes with at least ten studies, potential publication bias will be assessed by ‌visual inspection of funnel plots‌ for asymmetry and supplemented by formal statistical tests (‌Egger's test and Begg's test‌).
Analysis of subgroups or subsets‌
As described in the "Strategy for data synthesis," formal subgroup analyses based on baseline eosinophil count and dosing regimen are integral to the review's objectives. The test for subgroup differences will be performed to determine if the effect of benralizumab differs significantly between subgroups.

Dissemination plans‌
The results of this systematic review and meta-analysis will be prepared for submission to a ‌peer-reviewed respiratory or clinical pharmacology journal‌. Reporting will follow the ‌Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)‌ guidelines. The review protocol is intended for registration on PROSPERO to ensure transparency and reduce duplication of effort.

Keywords‌
Benralizumab; Severe eosinophilic asthma; Exacerbations; Forced expiratory volume in 1 second (FEV1); Health-related quality of life; Adverse events; Meta-analysis.

PROSPERO registration link‌
This document constitutes the draft protocol intended for submission to PROSPERO. The prospective registration link will be provided upon successful submission to the PROSPERO registry.

Details of any existing review of the same topic by the same authors‌
To the best of the review team's knowledge, there is no existing, identical, or substantially overlapping systematic review registered or published by the same authors on this specific topic with the outlined subgroup analyses.

Current review status‌
· Preliminary searches:‌ Draft search strategies are developed based on the provided documents.
· Piloting of the study selection process:‌ Not yet commenced.
· Formal screening of search results against eligibility criteria:‌ Not yet commenced.
· Data extraction:‌ Not yet commenced.
· Risk of bias assessment:‌ Not yet commenced.
· Data synthesis:‌ Not yet commenced.
