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Supplementary Methods 
Meta-analysis
[bookmark: OLE_LINK3][bookmark: OLE_LINK7][bookmark: OLE_LINK6]This meta-analysis was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines [9]. Inclusion criteria: Studies included hospitalized patients diagnosed with COVID-19; the intervention group received zinc supplementation, and the control group received a placebo or standard care; study designs included randomized controlled trials (RCTs) or cohort studies; outcome measure was the number of deaths during hospitalization and follow-up. Non-human studies, conference abstracts, reviews, systematic reviews, case reports, studies irrelevant to the topic, studies without appropriate interventions, studies with missing or inaccurate outcome data, and duplicate publications or those with inadequate quality assessments or inappropriate research designs were excluded. A comprehensive literature search was conducted in PubMed, Web of Science, Embase, the Cochrane Library, and ClinicalTrials.gov, covering data from the inception of each database through September 3, 2024. Search terms included “SARS-CoV-2,” “Zinc,” and related terms using a combination of Medical Subject Headings (MeSH) and free-text keywords. Two trained reviewers independently screened the titles and abstracts of the retrieved studies, with discrepancies resolved by consultation with a third reviewer. Full-text articles were reviewed to determine data extraction based on the inclusion criteria, and irrelevant studies were excluded, with reasons given (Supplementary Figure 1). 
[bookmark: OLE_LINK4][bookmark: _GoBack]Data were extracted and tabulated independently by two reviewers, including study characteristics, such as authors, year of publication, baseline patient characteristics, sample size, treatment strategies, duration of follow-up, and outcome events. The quality of the studies was assessed independently by two reviewers using the Cochrane Collaboration risk of bias tool for randomized controlled trials and the ROBINS-I scale for nonrandomized interventional studies [10, 11]. Each domain was rated as "high risk," "low risk," or "unclear," and the overall risk of bias for each study was determined. RevMan 5.3 software was used to visualize the quality ratings. 
[bookmark: OLE_LINK5]Meta-analysis was performed using R version 4.4.1, with odds ratios (OR) and 95% confidence intervals (CI) used as effect size measures. Heterogeneity of the included studies was assessed using the I² statistic, with values <25% indicating negligible heterogeneity, allowing for a fixed-effects model (M-H method), and values >25% indicating significant heterogeneity, requiring a random-effects model (D-L method). Statistical significance was defined as P < 0.05. Sensitivity analysis was performed by sequentially excluding one study at a time and reanalyzing the remaining studies (n-1), assessing changes in the combined effect size, with the primary criterion being whether the 95% CI crossed 1. Results were considered robust if they were consistent in direction, magnitude, and statistical significance. Publication bias was assessed using funnel plots or Egger's regression intercept test, as appropriate.
