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Abstract: Blood urea nitrogen (BUN) concentrations have shown to be associated with post-

natal growth. Protein intake affects the BUN levels in preterm infants. Protein intake affects the 

BUN levels in preterm infants.  
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In extremely low gestational age newborns (ELGANs), the higher limit 

of BUN is 21 mg/dL, and the reference range for these preterm infants is 

3-21 mg/dL (1.1–7.5 mmol/L). [3] In a recent study, Thanh et al [4] 

showed higher BUN as a marker of better postnatal growth. They 

described significantly higher BUN levels in the high protein formula 

group than in the control group. To look at the levels of difference in BUN 

level (delta BUN) and postnatal growth in ELGANs, we performed this 

study. 

We selected four ELGANs ranging from 23-25 weeks of gestation and 

study their BUN levels with postnatal growth. We calculated the delta 

BUN (the difference in the BUN level from birth to the day of 

assessment). The cases are briefly described below. The summary of the 

findings is displayed n Table 1.  

 

To monitor their growth, we use the formulae as described earlier (Table 2). [5,6] 

 

 

Average weight = Current weight + Previous weight / 2  
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50% Weight difference = 50% weight at current weight − 50% weight at previous weight 

Z-Score:  From electronic chart or https://peditools.org/fenton2013/ 

Table 2: Calculation of GV, WGR and Delta Z [5,6] 

Case 1: 

Preterm infant, gestational age 25 3/7 weeks. The pregnancy was 

complicated by no prenatal care, uncontrolled hypertension, and vaginal 

bleeding. The Apgar score was 3, 6, 7 at 1, 5, and 10 minutes. The infant 

was intubated in the delivery room. On admission to the NICU, umbilical 

venous and arterial catheters were inserted. The infant was placed on a 

high-frequency oscillator ventilator and was started on total parental 

nutrition. Serum electrolytes were monitored daily while on TPN, and 

then on enteral feeds as needed. On the day of analysis, the infant was 20 

days old. 

Case 2: 

Preterm infant, gestational age 24 5/7 weeks. The pregnancy was 

complicated by concern for placental abruption. The infant was intubated 

in the delivery room. On admission to the NICU, umbilical venous and 

arterial catheters were inserted. The infant was placed on a high-

frequency oscillator ventilator and was started on total parental nutrition. 

Serum electrolytes were monitored daily while on TPN, and then on 

enteral feeds as needed. On the day of analysis, the infant was 26 days 

old. 

Case 3: 

Preterm infant, gestational age 23 1/7 weeks. The mother did not receive 

any steroids. The Apgar score was 0, 6, 7 at 1, 5, and 10 minutes. The 

infant was intubated in the delivery room. On admission to the NICU, 

umbilical venous and arterial catheters were inserted. The infant was 

placed on a high-frequency oscillator ventilator and was started on total 

parental nutrition. Serum electrolytes were monitored daily while on 

TPN, and then on enteral feeds as needed. On the day of analysis, the 

infant was 32 days old. 

Case 4: 

Preterm infant, gestational age 24 2/7 weeks. The pregnancy was 

complicated by premature prolonged rupture of the membrane. The Apgar 

score was 2, and 7, at 1 and 5 minutes. The infant was intubated in the 

delivery room. On admission to the NICU, umbilical venous and arterial 

catheters were inserted. The infant was placed on a high-frequency 

oscillator ventilator and was started on total parental nutrition. Serum 

electrolytes were monitored daily while on TPN, and then on enteral feeds 

as needed. On the day of analysis, the infant was 50 days old. 

 

Discussion: 

We were able to demonstrate a low delta BUN level in a small group of 

ELGANs. All infants had poor postnatal growth. The growth velocity rate 

of < 10 g/kg/day as observed in all the cases (Table 1) was inadequate. 

Further, all ELGANs had a low weight gain ratio (WGR). A WGR closer 

to 1 indicates adequate growth. Similarly, the delta z- score remained 

negative in all the cases (Table 1). We did not look at the daily protein 

intake and calories of the individual cases.  We are planning a prospective 

study to look at all the nutritional details in correlation to delta BUN.  
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