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Introduction

The coexistence of venous congestion and organ dys
function constitutes a critical concern in the management 
of critically ill patients. Among various forms of organ 
dysfunction, acute kidney injury (AKI) holds particular 

overload and mortality in AKI patients, encompassing 

Fluid overload is conventionally characterized by 

these metrics are applicable for patients under continu
ous monitoring, they pose logistical challenges in set
tings such as the emergency department (ED) or early 

congestion through bedside ultrasound has emerged as a 
promising strategy for critical care practitioners. The ve
nous excess ultrasound (VExUS) score, initially devised 
as an indirect indicator of venous congestion in cardiac 
surgery patients [4], has garnered attention for its poten
tial in predicting AKI development [5]. Nevertheless, the 

only a handful of studies exploring this relationship [6,7].
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the VExUS score, serving as a surrogate marker of ve

Material and methods

Study design and participants

from a multidisciplinary prospective observational study 
aimed at identifying etiological subgroups of AKI [8]. 

July 2021 and October 2022. Institutional ethical ap

tients or their relatives.
Participants included individuals aged 18 years and 

the criteria established by the Kidney Disease: Improv

baseline, a rise in serum creatinine of at least 0.3 mg/dL 

mL/kg/hour for 6 hours [9].

stage renal disease, renal or liver transplants, liver malig
nancy, cirrhosis, cardiac arrest, pregnancy, referral from 
another hospital after initiation of treatment, postrenal 
AKI, and refusal to provide consent. Additionally, pa

and diuretics on venous Doppler patterns.
The subgroups of AKI

gency physicians [8]. Initially, upon presentation at the 

ascertain AKI subtypes by scrutinizing patients’ elec

laboratory results, formal radiological tests, and biopsy 

mentioned methodology. Throughout this diagnostic as
sessment, researchers remained blinded to bedside ultra
sound examinations. Ultimately, etiological subgroups 

24 hours of admission or not.
Ultrasound assessment
Ultrasound evaluations of the venous system for the 

side ultrasound practice. The parameters assessed includ
ed the inferior vena cava (IVC) and the hepatic, portal, 
and intrarenal veins. The imaging protocol commenced 

ods of calm respiration or at the end of expiration.

enhance the accuracy of the measurements.
Doppler pattern evaluation entailed identifying se

vere abnormalities, including a reversed systolic phase 

a diastolic phase in the intrarenal vein. Subsequently, the 

the developers of the VExUS score.

used for ultrasound examinations.
Statistical analysis

CMU
Colegio de Médicos

Ultrasonogra�stas, A.C.



3

of 0.05.

observed survival curves for the VExUS score, and haz

ties. Univariate and multivariate Cox regression analyses 

VExUS score, AKI subtypes, AKI grading, demograph

parameters exhibited high correlation factors, only one 

Results

During the study period, a total of 246 AKI patients 

the most common etiological subtype, accounting for 

characteristics are presented in Table I.

rates at six months across four VExUS grades for all AKI 

Interpretation of the venous excess ultrasound (VExUS) 

on the number of severe organ Doppler patterns.
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Table I. Comparison of AKI patients regarding mortality status

Parameters Total
n=246

Mortality present
n=97

Mortality absent
n=149

p

111 (45.1) 41 (42.3) 70 (47) 0.468
Age, median (IQR) 0.022

Hypertension 174 (70.7) 67 (69.1) 107 (71.8) 0.644
Diabetes mellitus 94 (38.2) 31 (32) 63 (42.3) 0.103
Coronary artery disease 64 (26) 22 (22.7) 42 (28.2) 0.336
Congestive heart failure 54 (22) 28 (28.9) 26 (17.4) 0.035
COPD 29 (11.8) 10 (10.3) 19 (12.8) 0.562
Chronic kidney disease 69 (28) 28 (28.9) 41 (27.5) 0.818
Dementia 22 (8.9) 14 (14.4) 8 (5.4) 0.015
Cerebrovascular disease 31 (12.6) 16 (16.5) 15 (10.1) 0.138
Malignancy 70 (28.5) 36 (37.1) 34 (22.8) 0.015

Vitals, median (IQR)
Systolic 0.002
Diastolic 0.058
Pulse 0.005
Saturation

Hypovolemia 96 (39) 25 (25.8) 71 (47.7)
Cardiorenal 23 (9.3) 13 (13.4) 10 (6.7) 0.078
Renal 11 (4.5) 4 (4.1) 7 (4.7) 1.000
Systemic vasodilatation 13 (5.3) 8 (8.2) 5 (3.4) 0.094

103 (41.9) 47 (48.5) 56 (37.6) 0.091

1 114 (46.3) 38 (39.2) 76 (51) 0.161
2 73 (29.7) 31 (32) 42 (28.2)
3 59 (24) 28 (28.9) 31 (20.8)

31 (12.6) 19 (19.6) 12 (8.1) 0.008
Laboratory, median (IQR)

Creatinine 0.130
GFR 0.075

Potassium 0.356
Sodium 0.297
Lactate 0.018
Chlore 0.859

IVC maximum, median (IQR) 0.543

0 169 (68.7) 61 (62.9) 108 (72.5) 0.265
1 39 (15.9) 16 (16.5) 23 (15.4)
2 15 (6.1) 7 (7.2) 8 (5.4)
3 23 (9.3) 13 (13.4) 10 (6.7)

208 (84.6) 77 (79.4) 131 (87.9) 0.070
38 (15.4) 20 (20.6) 18 (12.1)

COPD, chronic obstructive pulmonary disease; HD, hemodialysis
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(Table II).
AKI subgroups and mortality

groups and mortality among various AKI subgroups. In 

lar in patients requiring emergency HD.

Discussion

and mortality in AKI patients in the ED. The regression 
analysis found that the VExUS score, serving as an in
direct marker of organ congestion, did not exhibit a sig

subgroups or the administration of emergency HD.

VExUS score and mortality in AKI patients is limited. 

examined severe AKI patients and found that individual 
ultrasound parameters of congestion and the VExUS 

verse kidney events at 30 days in the intensive care unit 

[6]. Despite sharing similar methodological aspects, the 
outcomes of this study and the present study diverged. 

quently driven by cardiovascular and sepsis diagnoses, 

olemic conditions. Secondly, variations in AKI grades 

ICU study focused on severe AKI cases, the current study 

ity only in AKI grade 1 rather than grades 2 or 3.

The use of the VExUS score has been explored in var
ious clinical settings [11,12]. For instance, a randomized 

doubled the odds of achieving successful decongestion 

[14]. In the literature, some other ultrasound parameters 

to fully leverage ultrasound examination, including the 
VExUS score, in predicting mortality in AKI patients.

patients in the cardiorenal subgroup of the present study 
highlights the potential of the VExUS score to aid in 

decreased survival in AKI grade 1. This result may be 
primarily due to the higher rate of venous congestion 

cardiorenal diagnoses in AKI grade 1 (Appendix Table 

lication of the VExUS score and supported by other stud

syndrome and determining prognosis [4,5,8].
In the present study, Cox regression analysis revealed 

systolic blood pressure, elevated pulse, and higher lac

the presence of cardiovascular disease, dementia, heart 

Table II. 

Parameters OR (%95 CI) p
Age 0.013
Malignancy
Systolic blood pressure 0.016
Pulse 0.003
Lactate
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results underscore the multifactorial nature of mortality 
prediction in AKI and highlight the importance of con
sidering various clinical and demographic factors in risk 

There are several limitations to consider in this study. 

the study included the highest number of AKI patients 

creased for analysis. This reduction in sample size could 

Despite these limitations, the study provides valuable 

body of literature on this topic. Future studies incorporat
ing larger, multicenter cohorts and employing standard
ized enrolment procedures could address some of these 
limitations and provide further clarity on the utility of the 
VExUS score in predicting outcomes in AKI.

Conclusion

Our study found that the VExUS score, utilized as 
a sonographic tool to assess venous congestion, did not 

tality among AKI patients in the ED. This lack of asso
ciation persisted across various AKI subgroups. Notably, 

cardiorenal AKI subgroups.
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