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In 2016, acute kidney injury (AKI) guideline was published in Japan. The AKI definition of 
this guideline is based on serum creatinine (SCr) and urine output. Clinically, sole SCr is 
the most available for defining AKI in neonatal intensive care units (NICUs). Although there 
are some reports of SCr during first 1 week in neonates, few papers reported SCr after the 
age of 1 week in very low birth weight (VLBW) infants. The aim of this study was to 
investigate the reference intervals (RIs) of SCr in VLBW infants from birth to NICU 
discharge.

Table 1. Neonatal Modified KDIGO criteria for AKI

Fig 1. RIs of SCr in Children

Intoduction

Methods

Results
Data of 136 VLBW infants were available for this study. The gestational age was 28.7±3.4 
weeks, and the birth weight was 1,027±331 g. It was included 77 (56.6%) male infants. The 
peak SCr was presented at the age of 1 week, and decreased gradually. SCr in male 
neonates was insignificantly higher than that female. The RIs of SCr in 22-25 weeks 
gestation group was highest in all groups. SCr in younger groups was significantly higher 
older groups (p <0.05). The SCr RIs at the age of 1 week was 1.34±1.04 mg/dL (22-24 
weeks gestation), 1.08±0.58 (25-27 weeks gestation), 0.77±0.42 (28-31 weeks gestation) 
and 0.56±0.30 (over 32 weeks gestation) (p<0.05). In all groups, the RIs of SCr was 
0.30±0.12 mg/dL at the age of 8 weeks, and 0.24±0.10 mg/dL at the age of 14 weeks.

Table 2. Patients Characteristics

Fig 3. RIs of SCr in each GA groups

Fig 4. RIs of SCr in each GA groups

Conclusions
Until the age of 8 weeks, the RIs of SCr was significantly different by their gestational age. 
When we diagnose neonatal AKI, gestational age is one of the most important information. 
Comparing patients’ SCr to the RIs of their gestational age groups could be a good help to 
diagnose AKI.
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- All VLBW (birth weight less than 1,500 g) infants admitted to our NICU between January 
2015 and October 2017 were included, except for neonates with congenital anomalies of 
the kidney and urinary tract (CAKUT) and critically ill diseases such as congenital heart 
disease, chromosomal abnormality, malformation syndrome and/or early death within 
first week of their life. 
Fig 2. Entry criteria

- Clinical data and SCr were retrospectively collected from their medical records. SCr was 
measured every week in the first 4 weeks, and every 2 weeks after the age of 4 weeks. 

- All SCr measurements were based on the enzymatic assay. 

- The patients were divided into 4 groups by gestational age ; 22-25, 26-27, 28-31, and 
over 32 weeks gestation. The RIs of SCr were defined mean value±2 SD.

- All parents of participants were given informed consent for publication.  
- The study protocol was approved by the Institution Review Board of Kurashiki Central 

Hospital.
- The authors declare that they have no conflict of interest. 
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Reference	Intervals	of	Serum	Creatinine
in	Very	Low	Birth	Weight	Infants

Stage SCr Urine Output
0 No	changes

<	0.3	mg/dL
≧ 0.5mL/kg/h

1 ≧ 0.3 mg/dL within	48	h
1.5	– 1.9	X	baseline	SCr

<	0.5	mL/kg/h
6 – 12	h

2 2.0	– 3.0	X baseline	SCr <	0.5	mL/kg/h
>	12	h

3 >	3.0	X	baseline	SCr
≧ 4.0	mg/dL
Requiring RRT

<	0.3	mL/kg/h	for	>	24	h
Anuria	 for	>	12	h	


