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Introduction

Al-Enabled vs. Manual SLR: PMAD Case Study

Objective
Quantify efficacy and accuracy of Al vs. manual SLR in PMAD

Manual SLR
(26 articles)

Al-Enabled SLR
(Same 26 articles)

Comparison Metrics

* Time Efficiency * Accuracy « Completeness

Data extraction: study details, model parameters,
baseline characteristics, evaluation outcomes

.

PMAD Study Criteria

Screening/prevention/treatment « Peri/postpartum females « Economic metrics
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Methodology

Gold Standard Development

26 manually curated articles as reference standard
Expert human review to establish ground truth

Screening Criteria

» Studies on screening, prevention, or
treatment for PMAD

* Peri-or-postpartum females (<1y)

* Economic evaluation metrics outcomes

Performance Evaluation

Manual Process
Human screening & data extraction
Time tracking for process steps

Recorded elements extracted

Data Extraction Categories

» Study details

* Model parameters

» Baseline characteristics

 Evaluation outcomes (cost, ICER, QALY)

Automated SLR System
Al screening & data extraction
Time tracking for process steps

Recorded elements extracted

Metrics: Time Reduction | Accuracy | Error Correction | F1-Score

Al-Assisted vs. Manual Systematic Review Workflow

Manual Process

Full-Text Review
Manual processing
Prone to missed articles

Data Abstraction
~300 min/article
20-30 elements captured

Data Accuracy
14 errors detected
36 missed data elements

Al-Assisted Process

Abstract Screening
<1 min/article
96.2% accuracy

Full-Text Review
Automated processing
100% accuracy

Data Abstraction
10-30 min/article
100-200+ elements captured

Data Accuracy
F1-score: 0.993
Error correction capability

Total Time: 400 min — <40 min (>90% reduction)

Results

LLM to Gold Extraction Ratio Analysis

Ratio (LLM/Gold)

H Parameter Ratio

Key Observations:

*LLM extractions exceed Gold standards by 9.2x for parameters and 10.7x for outcomes
*In studies with zero Gold parameters, LLM still extracted significant numbers

(e.g., Heslin-2022: 72, Petrou-2006: 76; not shown in this ratio graph)

*Most extreme parameter extraction: Morrell-2009 (7 Gold vs 456 LLM)

*Most extreme outcome extraction: Zheng-2022 (12 Gold vs 311 LLM)

Data Elements Captured per Article Time Comparison: Manual vs Al

(up to 400+)

100-200
~100 min

.

. ~90-97% reduction

.

~99% reduction .
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“A <1 min

Manual Abstraction Al Abstraction Manual Al Manual Al
Screening Screening Abstraction Abstraction

Conclusion

Our Al-system significantly reduced time and error while effectively enhancing accuracy
and comprehensiveness in screening and data extraction from full-texts/tables. This
approach holds promise to advance SLRs and health economics and outcomes research.

Construct a knowledge graph using the extracted data for the efficient retrieval and
deep analysis
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