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Supplementary Appendix 1: Preliminary Testing with Synthetic Billing Cases
S1.1 Purpose and scope
Prior to operational deployment, the Salmona pipeline was subjected to functional testing using 55 synthetic billing cases generated by the technical team of Arkangel AI. The purpose of this testing phase was to verify the behavior of the pipeline across the design scenarios covered by the rule set, and to adjust the consolidation logic and causal assignment before processing real claims. This appendix describes the design of the synthetic dataset and the expected output distribution.
S1.2 Generation method
The 55 cases were generated deterministically using a fixed random seed (seed = 42), ensuring reproducibility of the test set. Cases were distributed across four fictional healthcare providers (Instituciones Prestadoras de Servicios de Salud, IPS) and covered ten clinical scenarios corresponding to cardiopulmonary and obstetric diagnoses (ICD-10 codes), with variations in surgical procedures and medications billed.
S1.3 Expected output distribution
The test cases were designed to cover the following output categories:
1. 35 cases classified as APTA (compliant record, no glosas): all administrative, clinical, and financial rules pass or return n/a without mandatory violations.
1. 10 cases classified as NO_APTA (with glosa findings): at least one rule in one audit layer returns fail to generate a structured glosa under the Annexe 6 causal framework.
1. 5 cases resulting in return to provider (devolución): structural administrative defects that trigger the administrative gate and stop the pipeline before clinical or financial layers execute.
1. 5 cases escalated to human review: no applicable clinical practice guideline available for the primary diagnosis, causing clinical layer rules to return n/a and triggering mandatory auditor review.
S1.4 Limitations of synthetic testing
The synthetic dataset was constructed by the Arkangel AI technical team and reflects the team's understanding of possible billing scenarios rather than the actual distribution of claims in any specific health insurer. No real patient data or real provider records were used. As noted in the main manuscript, synthetic data-based testing introduces designer bias risk: evaluated scenarios may not capture the variability and complexity of real-world claims. Empirical validation with genuine claims from Colombian EPS, using expert auditors as the reference standard, remains a necessary step before large-scale deployment.
