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Abstract
Management of asymptomatic severe aortic stenosis (AS) has shifted from traditional “watchful waiting” to a contested debate over early intervention. Early surgical trials (RECOVERY, AVATAR) suggest benefit from prompt aortic valve replacement, whereas EVOLVED showed no advantage when intervention was triggered by myocardial fibrosis, and EARLY-TAVR demonstrated substantial benefit with transcatheter aortic valve replacement (TAVR). Pooling these small, heterogeneous trials with conventional random-effects meta-analysis risks overstating certainty. We developed AS-Logic, a single-page HTML/JavaScript evidence-synthesis dashboard that bakes conservative assumptions into the analysis. The tool implements Hartung–Knapp–Sidik–Jonkman (HKSJ) random-effects meta-analysis, explicit prediction intervals, and an interactive “fibrosis toggle” that separates anatomically severe from fibrosis-selected populations. AS-Logic allows clinicians to explore how pooled hazard ratios, heterogeneity, prediction intervals and number-needed-to-treat change when EVOLVED is included or excluded and when TAVR and surgery are analysed together or separately. In doing so, it reframes the asymptomatic AS controversy from a simple “early versus conservative” question into a more nuanced tipping point defined by modality and patient selection.
Background

Asymptomatic severe AS is common and carries a high risk of death or heart failure once symptoms develop [1]. Historically, the perceived operative risk of surgical aortic valve replacement (SAVR) justified “watchful waiting”. RECOVERY and AVATAR challenged this paradigm by demonstrating improved outcomes with early surgery in selected patients [2,3]. Conversely, EVOLVED found no benefit of early intervention when triggered by MRI-detected myocardial fibrosis [4]. EARLY-TAVR then showed a marked reduction in death, stroke or unplanned cardiovascular hospitalisation with early TAVR compared with surveillance [5]. Synthesising these discordant results using standard DerSimonian–Laird random-effects models is problematic: with only four trials and substantial heterogeneity, confidence intervals are often too narrow and “high certainty” can be declared prematurely [6].
Methods

We extracted log hazard ratios (HRs) and standard errors for the primary composite endpoints from RECOVERY, AVATAR, EVOLVED and EARLY-TAVR [2–5]. AS-Logic applies a random-effects model with DerSimonian–Laird τ2 but uses the Hartung–Knapp–Sidik–Jonkman adjustment for all inference, with t-distribution critical values to inflate uncertainty when k is small [6]. The dashboard reports pooled HRs with 95% confidence intervals, τ2, I2 and 95% prediction intervals on the HR scale. Subgroup meta-analyses pool TAVR and SAVR trials separately, and an approximate interaction test compares modalities. All computations are implemented in a single-page HTML/JavaScript application (“AS-Logic v2.0”), which provides presets and a “fibrosis toggle” that includes or excludes EVOLVED. The central panel displays an interactive forest plot with pooled diamonds and prediction intervals; the right panel translates pooled effects into numbers-needed-to-treat assuming user-specified baseline risks and shows a simple GRADE-style certainty indicator.
Results and functionality

In the default “All early intervention” setting, AS-Logic yields a pooled HR favouring early valve replacement, with HKSJ intervals that remain below 1.0 but a wide prediction interval spanning smaller or absent benefit in some future settings. The “Surgical series” preset (RECOVERY + AVATAR) shows a stronger and more homogeneous effect. The “Modern era” preset (EVOLVED + EARLY-TAVR) highlights substantial heterogeneity: the pooled HR remains <1.0, but the prediction interval crosses unity, emphasising that early intervention is not uniformly beneficial across all strategies. Activating the fibrosis toggle demonstrates that adding EVOLVED mainly broadens uncertainty rather than overturning the positive EARLY-TAVR signal, underscoring differences between anatomically critical AS and fibrosis-guided selection. All outputs (forest plot, prediction interval, TAVR/SAVR subgroup table, number-needed-to-treat and certainty flag) update instantly as users change trial inclusion or baseline risk (Supplement A).
Conclusions

AS-Logic shows that early intervention for asymptomatic severe AS is generally favourable, but the magnitude and reliability of benefit depend critically on modality (TAVR vs SAVR) and selection strategy (anatomy vs fibrosis). By enforcing HKSJ inference, displaying prediction intervals and exposing key design toggles in an open HTML interface, the tool discourages overconfident, one-size-fits-all conclusions. Instead, it makes the tipping point explicit for clinicians and guideline panels: intervene early, but in the right patient and with the right procedure.
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