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[Abstract] Objective To explore the relationship between longitudinal dynamic levels of serum
phosphate and mortality in the intensive care unit (ICU), and to construct a Bayesian joint model (BJM) for dynamic
prediction. Methods A retrospective observational cohort study was conducted, and data were utilized from the
Medical Information Mart for Intensive Care IV (MIMIC- IV ) database. Heterogeneous trajectories of serum phosphate
levels were identified using latent class mixed growth model (LCGM), and survival probabilities of different trajectories
were analyzed using time-varying COX regression and Kaplan-Meier (K-M) curves. Subsequently, based on the latent
class classification, a BIM was constructed by combining a linear mixed-effects model and a multivariate COX regression
model. Finally, the goodness of fit of the B]M was evaluated by plotting receiver operator characteristic curve (ROC
curve) with area under the curve (AUC), calibration plots, and time-varying curves of the joint model. Results A total
of 5 011 patients meeting the Sepsis 3.0 diagnostic criteria were selected from the MIMIC- IV database, among whom
17.02% (853 cases) died before discharge. Three heterogeneous trajectories of serum phosphate levels in elderly patients
were identified via LCGM, and a BJM was constructed. Class 1 was identified as the high-level rapid decline group,
Class 2 as the moderate-level slow rise group, and Class 3 as the moderate-level rapid rise followed by a plateau group,
which exhibited a higher risk of mortality. It was found by the stratified joint model that the best prognostic predictive
performance of serum phosphate was observed in patients with sepsis complicated by simple acute kidney injury (AKI)
(AUC = 0.80). A certain predictive value was observed for the prognosis of elderly patients with sepsis complicated by
AKI with other organ disfunctions impairments (AUC = 0.72), while a general predictive performance was observed for
non-stratified sepsis patients (AUC = 0.67). Conclusions A longitudinal elevation in serum phosphate levels over
time is a risk factor for poor prognosis in elderly patients with sepsis. BJM can be utilized to investigate the prognosis of
elderly sepsis patients.
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