
	  

	  
Abstract 

 

Purpose: 
 Fluid overload (FO) and acute kidney injury (AKI) adversely impact morbidity and mortality in critically ill children. 
CRRT can provide renal support in these children. In this study, our objective was to assess the association between 
fluid balance (FB) after CRRT initiation and non-renal organ function recovery. 
Methods:  
This was a retrospective review of critically ill children requiring CRRT for AKI and/or over a period of 3 years. Primary 
outcome was worsening non-renal organ function after CRRT initiation. Primary predictor variable was FB on CRRT 
day 3. Patients with and without improvement in non-renal organ function were compared with respect to severity of 
illness at admission, co-morbidities, need for cardio-respiratory support, severity of organ dysfunction, renal 
dysfunction and FB at CRRT day 0. FB on CRRT day 3 was assessed as an independent predictor of outcome. 
Results:  
158 patients underwent CRRT of who 72 met criteria. Demographic characteristics of patients with and without non-
renal organ dysfunction were comparable and there was no significant difference in their severity of illness, co-
morbidities  and renal function at ICU admission and CRRT day 0. 
Conclusion:  
In this cohort, higher FB on CRRT day 3 was associated with worsening non-renal organ dysfunction. Fluid removal 
on CRRT can potentially impact non-renal organ function recovery in children. 
 
 
 

	  

Introduction:  
Continuous renal replacement therapy (CRRT) has emerged as a frequent form of dialysis in the setting of AKI 
and FO states in critically ill patients.  Previous studies have reported an association between degree of FO at 
CRRT initiation and increased mortality in critically ill patients. Most of the current research is focused before or 
around the time of intervention for FO and its impact on intensive care unit (ICU) outcomes. But once they are 
initiated on CRRT, the fluid removal kinetics has not been well elucidated. In particular, very few studies have 
looked at the impact of fluid removal and kinetics on mortality and other ICU outcomes in these patients. The 
primary purpose of this study is to look at the association between fluid removal factors and ICU outcomes 
including mortality and organ function recovery. 
 
Design and Methods: 
This study was designed as a retrospective cohort study. The study population included critically ill children who 
were admitted to the ICU and received CRRT during a 3-year study period (January 2010 – December 2012). All 
children under the age of 21 years and receiving CRRT for the management of FO and/or AKI were identified 
from the CRRT database and included in the study. Electronic medical records of all the eligible patients were 
reviewed to obtain study related data – demographic data, basic clinical data (anthropometrics, admission 
diagnoses, underlying primary diagnoses) and ICU course data (daily fluid balance, daily organ dysfunction and 
support data, outcome data including mortality and ICU length of stay).  
 
Primary outcome was worsening non-renal organ function after CRRT initiation. Primary predictor variable was 
FB on CRRT day 3. FB was expressed as a percentage of admission body weight. Patients with and without 
improvement in non-renal organ function were compared with respect to severity of illness at admission (PIM 2 
score), diagnoses, co-morbidities, need for cardio-respiratory support, severity of organ dysfunction (PELOD 
score), renal dysfunction and FB at CRRT initiation. FB on CRRT day 3 was assessed as an independent 
predictor of outcome in a multivariable logistic regression model. 
 
Results: 
158 patients underwent CRRT during the study period of who 72 met criteria. Median PIM 2 score was 8.4 and 
overall mortality was 36%. Patients with and without worsening non-renal organ dysfunction did not differ with 
respect to age, gender, race, severity of illness and co-morbidities. Renal function was similar between them at 
ICU admission and CRRT day 0. Patients with worsening of non-renal organ dysfunction had higher fluid balance 
both at CRRT initiation (mean 25% vs. 11%, p 0.007) and even after CRRT initiation as compared to those 
without non-renal organ dysfunction. FB on CRRT day 3 was a significant predictor of worsening non-renal organ 
dysfunction [OR 1.06, CI (1.01-1.13), p 0.04] 
 
Conclusion: 
In this cohort, higher fluid balance on CRRT day 3 was associated with worsening non-renal organ dysfunction. 
Fluid removal on CRRT can potentially impact organ function recovery in children. 
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