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Predictive value of renal oxygenation in the 
first day of life in premature infants with 
hemodynamically significant patent ductus 
arteriosus in early diagnosis of acute 
kidney injury
Statement of the Problem: Hemodynamically significant patent ductus arteriosus (HSPDA) leads to the 
phenomenon of “stealing” the systemic circulation and renal hypoperfusion, which can contribute to the 
development of acute kidney injury (AKI) in premature infants. Near-infrared spectroscopy (NIRS) method 
of renal oxygenation measurement on the first day of life may be useful in identifying the risk group for AKI 
in these patients. Aim of the study - to assess the prognostic value of renal oxygenation in the first day of life 
in premature infants with HSPDA in the early diagnosis of AKI.  

Methodology & Theoretical Orientation: We examined 74 premature babies (gestational age 29-36 
weeks). The patients were divided into three groups: group I - 40 children with HSPDA, group II - 17 children 
with a patent ductus arteriosus (PDA) without hemodynamic disorders, group III - 17 children with a closed 
ductus arteriosus (CDA). Diagnosis of AKI were carried out according to the criteria of neonatal modification 
KDIGO. Regional renal oxygenation (RrSO2) was monitored using NIRS. 

Findings: AKI on the third day of life was diagnosed in 52.5% of children with HSPDA, which is 2.2 times 
more often than in children with PDA without hemodynamic significance (p<0.05) and 4.4 times more often 
than with CDA (p<0.007). Extremely low levels of RrSO2 on the first day, associated with the development 
of AKI on the third day, in the group of HSPDA+AKI were registered in 49-52%. In children with HSPDA 
who developed AKI by the third day of life, the RrSO2 index in the first day of life was 56.1±4.5% versus 
63.9±9.72% in children without AKI (p<0.01). An inverse correlation was established between the RrSO2 
indicator on the first day of life and the blood creatinine concentration on the third day of life (ρ = -0.434, 
p˂0.02). 

Conclusion & Significance: Low renal oxygenation at NIRS in the first day of life is associated with the 
development of AKI on the third day of life in premature infants with HSPDA.
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