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Background and Objectives 

Results 

Materials and Methods 

Discussion 

In this prospective, observational pilot study patients admitted to the pediatric intensive care unit with a bladder catheter were 
consecutively enrolled. Twenty-four hour urinary creatinin clearances (CrCL) were measured up to a maximum of 4 days and used as an 
indicator of the glomerular filtration rate (GFR). This value was compared to the GFR estimation using the Schwartz formula. GHF was 
defined as a GFR value of minimum one standard deviation above the normal mean value for age. Patient and specific data were 
collected. The Shapiro-Wilk test was used to test normality. The descriptive analysis was undertaken using the habitual measures of 
central tendency and dispersion (mean and standard deviation and median and interquartile range). The Student t-test was used for 
testing parametric variables and the Mann-Whitney-test for non-parametric variables. For categorical variables the Pearson-Chi square or 
Fisher exact test was used. A significance level of p<0.05 was chosen for all statistics employed. Analyses were performed using  SPSS 
2.0 software (SPSS Inc., Chicago, IL, USA). 

In this first exploratory study, we found that GHF was very common in critically ill children and was most frequent in young boys on the 
second day of admission.  The commonly used Schwartz formula to estimate GFR was not sensitive enough to detect hyperfiltration in our 
patient population. Future studies are required to understand the clinical impact of this phenomenon on renal drug dosing. 

TABLE 1 : Demographic data 

TABLE 2: Patient characteristics with or without hyperfiltration 
 

Critically ill patients may present glomerular hyperfiltration, resulting in an increased clearance and a potential underdosing of renally excreted drugs. The primary objectives of this pilot study are to investigate the incidence of glomerular hyperfiltration in critically-ill children, identify possible predictors and describe the evolution of this condition. As a secondary objective, the sensitivity of the Schwartz formula for identifying hyperfiltration is evaluated in this patient population.  Critically ill patients may present glomerular hyperfiltration, resulting in an increased clearance and a potential underdosing of renally excreted drugs. The primary objectives of this pilot study are to investigate the incidence of glomerular hyperfiltration in critically-ill children, identify possible predictors and describe the evolution of this condition. As a secondary objective, the sensitivity of the Schwartz formula for identifying hyperfiltration is evaluated in this patient population.  

Critically ill adults may present glomerular hyperfiltration (GHF), resulting in an increased clearance and a potential underdosing of renally 
excreted drugs1. The primary objectives of this pilot study were to investigate the incidence of glomerular hyperfiltration in critically ill 
children, identify possible predictors and describe the evolution of this condition.  As a secondary objective, the sensitivity of the Schwartz 
formula for identifying hyperfiltration was evaluated in this patient population. 
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FIGURE 1: Evolution of frequency of hyperfiltration 
 

Percentual difference between CrCL and estimated GFR using the Schwartz formule 
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FIGURE 2: Histogram percentual differences between CrCL (n=85) and estimated GFR 
(a positive difference means an underestimation  of the measured GFR using the CrCL by the calculated GFR using the Schwartz formulae) 
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aCrCL : 24h creatinin clearrance ; bBSA: Body Surface Area; cIQR: interquartile range 

a presented as mean (interquarrtile range); b BSA: Body Surface Area ; cPRISM: Pediatric Risk of Mortality ;  
 
dPELOD: Pediatric Logistic Organ Dysfunction 

P value
Yes (n=23) No (n=7)

Sex 0.031
  boy 15 (65.2) 1 (14.3)
  girl 8 (34.8) 6 (85.7)
Age (months)a 33.0 (5.0-67.5) 174.0 (134.5-177.0) 0.045
BSA (m2)a,b 0.58 (0.33-0.78) 1.33 (0.88-1.52) 0.023
Length of stay (days)a 7.5 (5.3-12.0) 14.0 (8.0-17.0) 0.350
PRISM II scorea,c 4.0 (0-8.0) 3.0 (2.0-11.5) 0.297
PELOD scorea,d 1.0 (0-10.0) 1.0 (1.0-7.0) 0.145
Serum creatinin (mg/dl) 0.19 (0.17-0.25) 0.41 (0.25-0.75) 0.017
Mechanical ventilation
  number, n (%) 11 (47.8) 6 (85.7) 0.603
  duration (days)a 6.0 (5.0-8.0) 9.0 (5,5-10.8) 0.649
Fluid suppletion (ml/kg/day)a 103.8 (84.9-132.6) 52.2 (49.2-106.7) 0.128
Diuresis (ml/kg/day)a 85.9 (65.1-111.5) 64.9 (42.7-88.8) 0.072
Diuretic administration, n (%) 12 (52.2) 6 (85.7) 0.193
Vasopressor administration, n (%) 4 (17.4) 2 (28.6) 0.603

Hyperfiltration

In this first exploratory study, we found that hyperfiltration was very common in critically ill children and was most frequent in young boys on the second day of admission. The commonly used Schwartz formula to estimate GFR was not sensitive enough to detect hyperfiltration in our patient population. Future studies are required to understand the clinical impact of GHF on renal drug dosing.  In this first exploratory study, we found that hyperfiltration was very common in critically ill children and was most frequent in young boys on the second day of admission. The commonly used Schwartz formula to estimate GFR was not sensitive enough to detect hyperfiltration in our patient population. Future studies are required to understand the clinical impact of GHF on renal drug dosing.  

Variable n(%) median (IQRc)

Number of patients 30
  hyperfiltration=yes 23 (76.6)
  hyperfiltration=no 7(23.3)
Number of CrCLa collected 90
Sex
  boy 16 (53.3)
  girl 14 (46.7)
Age (months) 41.0 (7.3-127.5)
Weight (kg) 14.7 (6.3-23.6)
Length (cm) 93.0 (66.3-136.3)
BSAb (m2) 0.62 (0.34-0.90)
Length of stay (days) 8.0 (5.3-13.8)
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