	
	
	



Appendices
Appendix A — Brief technical description of the NLP modules
This appendix groups technical details moved out of the main text to preserve the methodological focus of the manuscript.
A.1 Outcome Extractor
Outcome Extractor applies hierarchical patterns in English and French, including direct primary outcome markers, inferential objective formulations and exclusion markers to limit false positives related to secondary or exploratory outcomes.
A.2 Participant Extractor
Participant Extractor detects numerical sample sizes or sample sizes written in words. When several values are present, a contextual heuristic attempts to identify the total sample size rather than a subsample, but this rule remains limited in abstracts mentioning source cohorts, multiple arms or subpopulations.
A.3 Region Detector
Region Detector assigns a broad geographical region from the usable last-author affiliation, using a harmonized taxonomy: Europe, Asia, North America, South America, Africa, Oceania, Middle East and Global/multisite.
A.4 MulticenterDetector
Multicenter Detector identifies explicit or indirect indicators of single-center or multicenter status. This module is integrated into the pipeline but was not included in the main results because prospective validation on an annotated gold standard is still required.
Appendix B — PubMed retrieval validation protocol
PubMed retrieval validation included four families: offline unit tests, online PMID tests, keyword search scenarios and retrieval of specific known articles. The objective was to test the complete chain: query interface, PubMed strategy construction, E-utilities access, response parsing and availability of fields required by the NLP modules.
Appendix C — N1 and N2 NLP validation protocol
N1 corresponds to an automatic corpus of 200 abstracts evaluated using explicit markers. N2 corresponds to an independent corpus of 100 articles annotated by two blinded experts. N2 categories were: cardiac surgery, liver surgery, pediatric surgery, oncological surgery, case series, meta-analyses, neurosurgery, paramedical care, observational studies and orthopedics (10 articles per category). Expert disagreements were retained for individual comparisons and excluded from consensus analyses. Independence between N1 and N2 was verified by checking PMID identifiers.
Appendix D — Supplementary tables
Supplementary Table S1. Methodological positioning of generative approaches and deterministic NLP.
	Methodological dimension
	Generative approaches / LLMs
	Deterministic NLP used in MedLitSearch

	Output reproducibility
	Potentially variable depending on model, parameters and execution context
	Identical for the same input and pipeline version

	Auditability
	Often limited by opacity of internal reasoning
	Explicit and inspectable rules

	Traceability of values
	Requires systematic verification of proposed values
	Values extracted from the source text

	Risk of non-sourced generation
	Possible
	Not expected outside rule error

	Validation against gold standard
	Possible, but sensitive to output variability
	Direct, because outputs are stable

	Maintenance
	Depends on model, version and parameters
	Depends on versioned and modifiable rules

	Optimal use
	Exploration, assistance, summarization, search support
	Auditable extraction of variables defined a priori



Supplementary Table S2. Organization of PubMed retrieval tests.
	Family
	Type
	Number of tests
	Objective

	1
	Offline / unit
	157
	Query construction, journal configuration, Boolean operators and empty terms

	2
	Online / PMID
	32
	Retrieval of known articles by PMID and metadata verification

	3
	Online / keywords
	55
	Real search scenarios, result diversity, filters and pagination

	4
	Online / specific article
	7
	Verification that a known article is retrieved by keywords

	Total
	
	251/251
	Successful tests



Supplementary Table S3. Largest absolute errors — Participant Extractor (N1).
	PMID
	Reference
	Predicted
	Absolute error
	Comment

	33760010
	481
	980
	499
	Multiple sample sizes in abstract

	27851857
	270
	541
	271
	Subsamples or multiple arms

	25442065
	26
	250
	224
	Cohort or registry mentioned

	34985503
	153
	293
	140
	Numerical fragmentation

	32459322
	371
	248
	123
	Total sample size difficult to disambiguate



Supplementary Table S4. Geographical distribution and accuracy — Region Detector (N1).
	Region
	Articles, n (%)
	Errors

	Europe
	69 (56.6%)
	0

	Asia
	34 (27.9%)
	0

	North America
	14 (11.5%)
	0

	Oceania
	5 (4.1%)
	0

	Total
	122 (100%)
	0



Supplementary Table S5. Geographical distribution of affiliations (N2).
	Region
	N2, n (%)

	Europe
	26 (26.3%)

	Asia
	20 (20.2%)

	North America
	48 (48.5%)

	Oceania
	2 (2.0%)

	Global / multisite
	2 (2.0%)

	Middle East
	1 (1.0%)



Appendix E — Software and technical reproducibility details
This appendix reports implementation-specific information to support technical reproducibility while keeping the main manuscript focused on the methodological framework. MedLitSearch Platform v3.1 is implemented in Python and uses the Django framework. The benchmark environment documented in the project files was Windows with Python 3.13.3, Django 5.0.7, Django REST Framework 3.15.2, pytest 9.0.2 and pytest-django 4.12.0. The version used for this study was identified in the README as MedLitSearch Platform v3.1; no explicit __version__, APP_VERSION or PIPELINE_VERSION constant was present in the source code.
The application interacts directly with the NCBI E-utilities API. PubMed searches used the PubMed database, JSON response mode for search queries, XML mode for record retrieval, offset-based pagination and relevance ranking. Page size was capped at 200 records per request. Requests sent the NCBI email and API key values when defined through environment variables. The official NCBI tool parameter was not sent in the current implementation; a custom HTTP User-Agent was used. No persistent NCBI session using WebEnv/query_key was used.
These choices have implications for exact reproducibility. Because searches used relevance ranking without a persistent NCBI session or index-date snapshot, exact reproducibility of PubMed result sets is limited to the documented extraction dates. Subsequent updates of the PubMed index or changes in relevance ranking may yield slightly different results. Future versions should add an explicit version constant, automatically log extraction dates, include the official tool parameter and archive releases with a DOI.
The source code corresponding to the analyses reported in this manuscript is publicly available on GitHub at: https://github.com/Daniblue25/Medical-Application/tree/feature/journal-ranking-and-cleanup. The code version used for the analyses was identified by commit d860cf1. The validation datasets and source tables used to reproduce the reported results are archived separately on Zenodo at: https://doi.org/10.5281/zenodo.21873454.
Supplementary Table S6. Software versioning, environment and extraction dates.
	Element
	Documented value
	Status / reproducibility implication

	Pipeline version
	MedLitSearch Platform v3.1
	Declared in README; no automatic version constant in source code

	Repository
	https://github.com/Daniblue25/Medical-Application/tree/feature/journal-ranking-and-cleanup
	Public source code repository used for the analyses

	Validation dataset DOI
	https://doi.org/10.5281/zenodo.21873453
	Zenodo archive containing the validation datasets, derived annotations, scoring outputs and source tables used to reproduce the reported results

	Commit hash
	d860cf1e6336d627b89054593f06842693f0946d
	Code state corresponding to the analyses reported in this manuscript

	License
	MIT License; Copyright © 2025 DRCI – CHU Clermont-Ferrand
	Compatible with public release subject to institutional approval

	Operating environment
	Windows; Python 3.13.3; Django 5.0.7; Django REST Framework 3.15.2
	Documented benchmark environment

	N1 extraction / benchmark date
	27 February 2026
	Benchmark result file timestamp

	N2 expert annotation date
	27 March 2026
	Dual-expert result file timestamp





