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ePWV and 28-day mortality in patients with sepsis—Xiuxiu Ding et al.

comprises data on ICU-admitted patients at Beth  
Israel Deaconess Medical Center in Boston from 2008 
to 2019. MIMIC-IV is publicly available and anony-
mised; thus, no ethical approval was necessary. 

Study population
The study included patients diagnosed with sepsis 
or septic shock using Sepsis-3 criteria.14 Data were 
collected from 2008 to 2019. Exclusion criteria included 
(1) children <18 years old; (2) patients with multiple  
ICU admissions (only the first admission was included); 
and (3) patients with ICU stays shorter than 1 day.  
A total of 19,422 eligible patients were included, of 
whom 16,414 survived within 28 days of ICU admission, 
and 3008 died during the same period (Fig. 1). 

ePWV assessment and primary endpoint
ePWV was computed using age and MBP with the 
formula from Greve et al.,11 where PWV = 9.587 – 0.402 
× age + 4.560e-3 × age2 – 2.621e-5 × age2 × MBP + 
3.176e-3 × age × MBP − 1.832e-2 × MBP. MBP was 
computed from diastolic blood pressure (DBP) and 
systolic blood pressure (SBP) as MBP = DBP + 0.4 × 
(SBP – DBP).15 

The primary endpoint was 28-day mortality among 
patients with sepsis admitted to the ICU.

Variable collection
The MIMIC-IV database was used to collect patient  
data, including demographics, severity scores, 

predicting mortality risk in patients with sepsis. 
However, the clinical utility of cf-PWV is limited  
because it requires specific equipment and qualified  
personnel to measure.8 Estimated pulse wave velocity 
(ePWV) is a simple measure derived from mean blood 
pressure (MBP) and chronological age.9 Evidence 
suggests that ePWV has predictive value comparable  
to that of pulse wave velocity (PWV), with a risk  
prediction difference of -0.3% compared with cf-PWV  
and PWV in evaluating CVD risk in the Danish  
MONICA10 cohort.10,11 

Although recent research has initially explored the 
association between ePWV and sepsis outcomes 
using the Medical Information Mart for Intensive  
Care IV (MIMIC-IV) database,12 uncertainties persist 
regarding the precise nature of this relationship and 
its incremental predictive value beyond conventional 
clinical models, owing to differences in study designs 
and analytical approaches. Consequently, the present 
study aimed to further elucidate the correlation  
between ePWV and 28-day mortality in patients with 
sepsis through an independent, rigorous analysis and 
to investigate in depth the potential factors influencing 
this association.

METHODS

Data source
Data were obtained from the publicly accessible 
MIMIC-IV database (https://mimic.mit.edu/),13 which 

Fig. 1. Flowchart of study population selection.
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