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that across a 20–80% risk threshold range, the joint 
model consistently yielded a higher net benefit than  
the ePWV-only model, adjusted model, or treat-all/ 
treat-none strategies, with the advantage most 
pronounced in the intermediate-to-high risk range  
(Fig. 4B). This indicates that incorporating ePWV 
into existing predictive systems enhances clinical risk 
stratification.

DISCUSSION
The findings show show a positive correlation between 
ePWV and 28-day mortality in patients with sepsis, 
and this association is modified by the use of invasive 
ventilation and the absence of malignant tumours. 
The LASSO-optimised joint model exhibited optimal 
discriminative ability, with DCA confirming a significant 
improvement in net clinical benefit after the inclusion 
of ePWV.

The predictive value of ePWV as a simple clinical 
parameter for risk prediction in critically ill patients in  
the ICU has been established. ePWV is a reliable 
prognostic biomarker for critically ill patients with 
coronary artery disease, independently predicting  
short- and long-term mortality risk. Incorporating  
ePWV into standard risk assessments improves the 
predictive power of 1-year and in-hospital mortality 
risk in critically ill coronary artery disease patients.18 In 
addition, research has found a substantial connection 

between ePWV and higher in-hospital mortality risk  
in critically ill patients with acute kidney injury, with  
ePWV functioning as an independent predictor of in-
hospital mortality.19 Similar findings have been reported 
in critically ill patients with chronic kidney disease and 
associated atherosclerotic heart disease, in which ePWV 
appears to be a possible marker for measuring in-
hospital and one-year mortality, with its elevation closely 
linked to increased mortality risk.20 The present data 
also show a substantial positive relationship between 
ePWV and 28-day mortality risk in patients with sepsis,  
further highlighting the prognostic value of ePWV in 
critical illnesses. Notably, a recent study by Liu et al.12 
based on the same database also corroborated the 
prognostic value of ePWV, thereby supporting the 
accuracy of the present findings. However, while they 
identified a nonlinear (U-shaped) relationship between 
ePWV and 30-day mortality risk, the present study’s 
analysis employing RCS revealed a linear positive 
association between ePWV and 28-day mortality.  
This discrepancy in conclusions may be attributable  
to differences in outcome definitions and patient  
selection strategies, further underscoring the scientific 
necessity of independently validating the predictive 
characteristics of ePWV. Of note, ePWV is a key  
prognostic biomarker rather than a direct therapeutic 
intervention. Its primary value lies in enabling early 
identification of high-risk patients, facilitating precise 

Fig. 4. Performance evaluation and decision curve analysis of 28-day mortality prediction models. 

(A) Receiver operating characteristic curve comparing discriminative ability of the ePWV-only model, ePWV-adjusted model, and combined model. 
(B) Decision curve analysis evaluating net clinical benefit across threshold probabilities for different models.
AUC: area under the curve; ePWV: estimated pulse wave velocity 
Note: The ePWV-adjusted model included covariates from the final association analysis model; the combined model included predictors selected 
by LASSO.

ePWV only (AUC = 0.567)

ePWV adjusted (AUC = 0.815)

Combined model (AUC = 0.823)
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