
Abstract
The recent JACC network meta-analysis by Reddy et al. concluded that complete revascularisation following MI reduced all-cause mortality by 15% when compared to culprit-only PCI. This finding contradicts the major CULPRIT-SHOCK trial. We propose that this discrepancy reflects important unaddressed heterogeneity: (1) inclusion of NSTEMI populations (FIRE trial) and (2) exclusion of cardiogenic shock. Using a forensic simulation engine (RevascLogic), we show that when heterogeneity is corrected for using Hartung-Knapp-Sidik-Jonkman (HKSJ) variance estimation and competing-risk modelling, the apparent mortality benefit vanishes, indicating a balance between reduced recurrent ischaemia and increased procedural risk. 

Trial Selection Bias and Heterogeneity 
The meta-analysis results were heavily influenced by the 2023 FIRE trial, which enrolled patients ≥75 years old with STEMI or NSTEMI. FIRE reported lower mortality with complete revascularisation in this cohort.  In NSTEMI, ‘complete revascularisation’ may  treat additional ischaemia-causing lesions. By contrast, STEMI is typically driven by a single culprit lesion and remaining lesions are stable. These differences mean NSTEMI benefits are not directly generalisable to STEMI. Conversely, CULPRIT-SHOCK (n = 706) showed that in STEMI with shock, complete revascularisation  increased the risk of death or severe renal failure compared to culprit lesion PCI (RR 0.83 for culprit-only), due to longer procedures and greater contrast exposure (2). The JACC analysis’s failure to account for the temporal structure of competing risks, whereby procedural deaths preclude the benefit of preventing future MI, inflates the apparent mortality benefit. 

Computational Validation: The RevascLogic Engine
To validate this, we developed RevascLogic v1.2 , a browser-based tool applying two statistical corrections to reconstruct the meta-analytic data:
 
1. HKSJ Adjustment: Standard DerSimonian-Laird models underestimate variance when heterogeneity is driven by outliers like FIRE. Instead, the engine employs HKSJ estimation, providing wider confidence intervals, particularly when a few heterogenous trials are available. 
2. Correlated competing risks: We applied a Monte Carlo simulation (N = 20,000) in which efficacy (prevented MI) and safety (death) are modelled as correlated outcomes (ρ=0.5). The simulation enforces a hierarchical logic such that a simulated ‘safety event’ precludes an ‘efficacy event’. 

Sensitivity analyses showed that the mortality benefit reported in JACC is fragile, disappearing when the NSTEMI cohort is removed or inclusion of shock, leaving only the reduction non-fatal ischaemic events. 

Conclusion
Recommendations for complete revascularisation should remain limited to haemodynamically stable STEMI. The mortality reduction reported in the JACC meta-analysis appears to be driven by patient subgroups unrepresentative of the typical STEMI population.  



