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Abstract

The incidence of hyperlipidemic acute pancreatitis (HLAP) is steadily rising, and its unique mecha-
nisms of “lipotoxicity” and free calcium depletion pose significant challenges for early risk stratifi-
cation. This review systematically outlines the pathophysiological basis of HLAP progression to se-
vere disease, evaluating the early predictive value of microscopic metabolic biomarkers, such as the
triglyceride-glucose (TyG) index and albumin-corrected calcium (Ca_corr), alongside their com-
bined models. Current evidence demonstrates that the TyG index and its derivative indicators (e.g.,
TyG-BMI) achieve an area under the receiver operating characteristic curve (AUC) of 0.830~0.891
for predicting severe HLAP; however, they are susceptible to confounding by early stress-induced
hyperglycemia and fluid resuscitation. Within 24 hours of onset, a sharp decline in Ca_corr predicts
persistent organ failure with an AUC reaching up to 0.888, but its methodological validity is com-
promised in the presence of concurrent acid-base imbalance. Nomograms and machine learning
models constructed based on multidimensional indicators exhibit excellent predictive performance,
with C-indices reaching up to 0.966. Nevertheless, most existing models are constrained by single-
center retrospective designs, lacking independent external validation and calibration assessments
such as Brier scores, which introduces a substantial risk of overfitting and leaves clinical interven-
tion thresholds poorly defined. Future research should prioritize the monitoring of dynamic indi-
cators (e.g., ATyG, ACa_corr), the integration of multidimensional features (inflammation, coagula-
tion, imaging) to construct composite models, and further exploration of quantitative thresholds
for initiating interventions based on multicenter prospective cohorts.
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e KUY S8 5 RS P2 (Brier 23 U/ Hl 20) T AP0 A 2 004 F) XU BE 32 TR i SRR A IR
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Table 1. Comparison of the three core dimensions of predictive model performance evaluation
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