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The Assessment of Volume Status by Bioelectrical Impedance Analysis
and Lung Ultrasound in Septic AKI Patients Undergoing CRRT
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Background: Septic acute kidney injury (AKI) is one of the serious complications in critically ill patients. The fluid
status is known as a significant risk factor for mortality in patients requiring continuous renal replacement therapy
(CRRT). This study was aimed to elucidate fluid status assessment by bioelectrical impedance analysis (BIA) and lung
ultrasound (US) and mortality rate in septic AKI patients undergoing CRRT.

Methods: A single center prospective observational study including 39 septic AKI patients requiring CRRT was con-
ducted between April 2014 and February 2015. BIA and lung US were performed at the time of CRRT initiation. We
classified patients into survivor and non-survivor group. We measured over-hydration (OH) value in BIA and number
of B-lines in lung US. Primary endpoint was 28-day mortality.

Results: The mean age was 64.6+14.1 years and male was 24 (61.5%). During the study period, 19 patients (48.7%)
died. Survivor group showed significantly lower heart rate (93.7£19.1 vs. 109.2+23.7, p=0.030), weight gain, which
was defined as a body weight gain per day before CRRT initiation (2.0£3.5 vs. 5.8+5.5, p=0.017), lactate (3.3+4.2
vs. 8.8+7.2, p=0.009) and Acute Physiology and Chronic Health Evaluation Il (APACHE II) score (21.745.3 vs. 27.1+
1.5, p=0.006), but higher creatinine concentration (3.7+2.0 vs. 2.0+0.7, p=0.002) compared with non-survivor group.
However, there was no significant difference in volume status parameters of BIA and lung US between two groups.
OH measured by BIA had significant negative correlation with mean arterial pressure (r=-0.340, p=0.034), and B-line
measured by lung US was positively correlated with APACHE 1l score (r=0.330, p=0.040). Logistic regression analysis
showed a trend that increasing OH per body mass index (odds ratio (OR) 6.18, 95% confidence interval (Cl) 0.15-
2487, p=0.334) and number of B-lines (OR 1.14, 95% Cl 0.80-1.63, p=0.458) were associated with increasing risk
of 28-day mortality, but there was lack of statistical power.

Conclusion: OH status assessed by BIA and lung US correlated with traditional risk factors predicting poor clinical
outcomes in septic AKI patients with CRRT. In addition, this study showed the potential association between OH
measured by BIA and number of B-lines measured by lung US and 28-day mortality rate in critically ill patients un-
dergoing CRRT. The large scaled prospective randomized control study is required to validate these novel assessment
tools for fluid status.
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