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Abstract

Advanced computational methods transform systematic reviews and meta-analyses by automating complex processes and
improving methodological precision. This 500-word review examines current applications and future possibilities in SRMA workflows,
especially diagnostic test accuracy studies.

Current tools using natural language processing achieve 85-95% accuracy in title/abstract screening, reducing manual work by 70-
80%. Software like ASReview and RobotReviewer handle duplicate removal and relevance ranking, focusing efforts on most promising
studies. Data extraction for sensitivity, specificity, and QUADAS-2 domains shows 70-92% precision, reducing errors in paired binary
outcomes essential for DTA meta-analyses. Hierarchical SROC models benefit from automated threshold effect identification and
heterogeneity evaluation through clustering techniques.nature+2

Future developments promise substantial improvements. Advanced models will process mixed evidence sources including full-
text PDFs, supplementary tables, and figures, extracting forest plot data from images with over 90% accuracy. Predictive methods
may detect publication bias early, supporting proactive sensitivity analyses. Network meta-analysis of DTA studies, limited by
computational demands, could use graph-based approaches to compare tests across indirect evidence networks efficiently.
Risk-of-bias assessment will advance beyond QUADAS-3 checklists toward probabilistic evaluation using Bayesian methods,
addressing uncertainty in reference standards and spectrum effects. Continuous monitoring platforms will track databases like
PubMed and EMBASE, automatically updating pooled estimates with new trials. Such systems support evidence-based laboratory
medicine through dynamic diagnostic likelihood ratios.AlIMS-Bubhaneswar-talk.docx

Challenges remain in ethical implementation and methodological validation. Hybrid human-machine workflows with calibration
steps address potential biases. Explainable techniques will clarify decision pathways, ensuring reproducibility. Emerging standards
from Cochrane and PRISMA will emphasize transparency in training data and validation cohorts.

Federated learning across institutions may combine DTA datasets without sharing raw data, accelerating biomarker validation
studies. Enhanced computational methods could optimize HSROC fitting for large datasets, while researcher-specific assistants
generate PROSPERO-compliant protocols through interactive interfaces.

This approach will make high-quality SRMA accessible, particularly in resource-constrained settings. By 2030, routine tasks may
achieve 90% automation, allowing experts to focus on clinical applications and policy development. Responsible integration through
validated frameworks will.
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