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[Abstract] Objective To explore the relationship between the trajectory of central venous pressure
(CVP) changes and the 28-day mortality risk in patients with acute kidney injury (AKI) in the intensive care unit
(ICU). Methods A retrospective cohort study was conducted. Patients admitted to the emergency department
and general ICU of the Affiliated Hospital of Guizhou Medical University within 48 hours of diagnosis with AKI from
January 2021 to December 2024 were enrolled. The CVP values measured every 2 hours within 48 hours of admission
were collected. The group-based trajectory model (GBTM) was used to identify research subjects with similar CVP
development trajectories within the group and they were assigned to specific CVP trajectory groups. The difference in

28-day cumulative survival rate of patients in different CVP trajectory groups was compared using the Kaplan-Meier
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survival curve, and the impact of CVP trajectory on 28-day mortality risk was evaluated using multivariate Cox
proportional hazards regression analysis. The dose-response relationship between CVP average value and 28-day
mortality risk in AKI patients was analyzed using the restricted cubic spline (RCS) method. Subgroup analysis was
conducted based on age, gender, comorbidities, and treatment interventions to evaluate the prognostic effect of CVP
on different patient subgroups. Results A total of 409 patients with AKI were included. Four CVP trajectories
were identified using GBTM analysis, namely: the initial CVP level was low and gradually increased (low level group,
98 cases, accounting for 24.0%); the initial CVP level was moderate and gradually increased (moderate level group,
168 cases, accounting for 41.1%); the initial CVP level was between moderate and high and gradually increased
(medium-high level group, 102 cases, accounting for 24.9%); the initial CVP level was high and gradually increased
before gradually decreasing (high level group, 41 cases, accounting for 10.0%). There were no significant differences
in gender, age, body temperature, pulse, respiratory rate, systolic blood pressure, and comorbidities among the four
groups. However, the admission blood oxygen saturation and blood sodium were the lowest in the high-level group, and
the in-hospital mortality, the proportions of blood purification treatment and invasive mechanical ventilation were the
highest in this group. The length of ICU stay was the shortest in the low-level group. The Kaplan-Meier survival curve
showed that there was a statistically significant difference in the 28-day cumulative survival rate among the four CVP
trajectory groups (Log-rank test: y “=9.258, P=0.026), and the 28-day cumulative survival rate of the high-level group
was the lowest. Multivariate Cox proportional hazards regression analysis showed that, after adjusting for gender, age,
comorbidities, admission vital signs, and test results, the 28-day mortality risk of the high-level group was higher than
that of the low-level group [hazard ratio (HR)=2.02, 95% confidence interval (95%CI) was 1.15-3.55, P=0.014]. The
RCS curve indicated that the average value of CVP monitoring at intervals of 2 hours within 48 hours after admission was
linearly positively correlated with the 28-day mortality of patients. When CVP=11.33 mmHg (1 mmHg=0.133 kPa), the
mortality risk gradually increased with the increase in CVP. The Kaplan-Meier survival curve showed that the 28-day
cumulative survival rate of patients in the CVP=11.33 mmHg group was lower than that in the CVP<11.33 mmHg group
(Log-rank test: y ’=4.658, P=0.031). Subgroup analysis showed that the linear positive correlation between the CVP
average value and the 28-day mortality still existed in AKI patients who were male, hypotensive, or using vasoactive
drugs (all P<0.05). Conclusions The trajectory of CVP changes in AKI patients in the ICU is closely related to the
28-day mortality risk. Dynamic monitoring of CVP can effectively identify high-risk patients with poor prognosis.
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