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Blood Urea Nitrogen Concentration and Aggressive Parenteral
Amino Acid Administration in Extremely Low Birth
Weight Infants during the First Week

Hyun Ju Lee, M.D., Jong-mo Park, M.D., Chang-Ryul Kim, M.D., In Joon Seol, M.D., and
Hyun-Kyung Park, M.D.

Department of Pediatrics, College of Medicine, Hanyang University, Seoul, Korea

Purpose : Early administration of parenteral amino acids has been shown to limit catabolism and improve
growth in extremely low birth weight infants (ELBWI). This study aimed to evaluate the relationship between

an earlier aggressive administration of amino acids and blood urea nitrogen (BUN).

Methods : We retrospectively analyzed the medical records of all ELBWI who were born and admitted to
Hanyang University Hospital from March 2007 to December 2009. The high initial dose group received >3.0
g/kg/d amino acids, while the lower initial dose group did not received a minimum of >3.0 g/kg/d parenteral

AA at <3 days of age.

Results : There were no differences in gestational age, birth weight and sex between the groups. Mean fluid

intake and total calories during the first 48 hours of life were similar between two groups. There is no correlation

between amino acid intake and BUN level in ELBWI during study period. However, gestational age showed a

significant negative correlation with BUN level in ELBWI onday 3 and 7.

Conclusion : An earlier, more aggressive administration of amino acids was safe and well-tolerated. There is
no correlation between amino acid intake and BUN level in ELBWI infants within 7 days oflife.

Key Words : Blood urea nitrogen, Amino acid, Nutrition, Extremely low birth weight infants
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Table 1. Clinical Characteristics of Study Infants
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o EAe] Fl Rt T AR ] Folgke 27] o]
A GFol A o] 8ot SAISHAIR] SJvl= qlslth
A5 3 F A e FRek AT dAE T A e
9Jgt atol7k GISItH(Table 1). 271 vk ok} &
7] opu) At Gokate] Bt oprl At FojR A% 1Y
(1.910.8 vs. 1.2+0.5 g/kg/¥, P<0.00D), 452 (2.6+
0.7 vs. 1.7£0.4 g/kg/¥, P<0.001), 18] A% 3¢4(2.9
+0.6vs. 2104 g/kg/¥, P<0.001) 55 27| ofv|xeAt
QGokaroll A 7] ofn| At QGofutel vls) f-2lskAl =9k
tHEFig. 1).

-+ High initial dose - Lower initial dose
group aroup

*

Parenteral amino acid Intake (g/kg/d)

2
Age (day)

Fig. 1. Mean parenteral amino acid given within 3 days of
life. *P<0.001 compared to lower initial dose group.

w

Highinitial dose group (N=17)  Lowerinitial dose group (N=29)  P-value

Gestational age (wk) 25.71.6
Birth weight (g) 805£120
Male gender (%) 4(28.6)
Apgarscore at Tmin 1.2+0.4
Apgarscore at 5min 2.9+0.8
Cesareansection (%) 14(82)
Surfactant use (%) 12(70)
Fluidintake at first day (mL/kg/day) 82.6%9.9
Fluid intake at day 2 (mL/kg/day) 90.2+16.3
Calorie intake at first day (kcal/kg/day) 44.6+4.8
Calorie intake af day 2 (kcal/kg/day) 52.2+14.9
Breast milk feeding during the first week (%) 10(59)
Weightloss (%) 14.0£7.8

25.5£1.0 0.63
806+125 0.98
6(75.0) 0.61

1.2+0.5 0.82
2.8+0.8 0.71
25 (86) 0.96
20 (69) 0.54

7414213 0.13

86.0£15.2 0.38

39.1415.5 0.21

45.0£18.1 0.15
18(62) 0.75
15.746.3 0.44
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Table 2. Laboratory Datain Study Groups

o] el 5019 1131 ol T Tabe 2.1
o} gyZ0 2 7Tl AF Db B, EF

ok jol= °2°*D}(Tab1e 3).

Highinitial dose group (N=17) Lowerinitial dose group (N=29)  P-value

Postnatalday 3

pH 7.23+0.09

HCO, (mEa/dL) 19.143.6

BUN (mg/dlL) 39.8+14.1

NPC/N 87.2£27.3
Postnatalday 7

pH 7.23+0.07

HCO; (mEg/dL) 18.2+3.7

BUN (mg/dlL) 50.4+32.1

NPC/N 202.4£238.8
Postnatal day 14

BUN (mg/dl) 24.4+9 4
The highest creatinine (mg/dL) in first 7 day 2.3+2.7
Oliguria (1 mL/kg/h) infirst 7 day (%) 4(24)
Cholestasis (DB>2mg/dL) in first 7 day (%) 6(35)

7.24+0.07 0.80
18.5+4.0 0.64
46,3134 0.13
81.0£28.2 0.49
7.23+0.08 0.84
17.8+4.2 0.76
55.322.6 0.54

198.9460.6 0.14
23.2+16.3 0.47

1.5:0.4 0.10
9(31) 0.42
7 (24) 0.31

Abbreviations: BUN, blood urea nitrogen; NPC, non-protein calorie;

Table 3. Clinical Outcomes of the Study Groups

N, nitfrogen; DB, direct bilirubin

Highinitial dose group (N=17)  Lowerinitialdose group (N=29)  P-value

Bronchopulmonary dysplasia (%) 10(59)
Necrotizing enterocaolitis (%) 3(18)
Sepsis (suspected or proven) (%) 10(59)
Intraventricular hemorrhage (grade=3) (%) 2(14.3)
Patent ductus arteriosus (%) 11(78.6)
Patent ductus arteriosus required ligation (%) 2(12)
Retinopathy of prematurity (%) 4(24)
Retfinopathy of prematurity required laser 2(12)
therapy (%)

Duration of parenteral nutrition (day) 34.0+21.4
Weight at 36 postmenstrual age (g) 1718307
Length of stay (day) 80.0+47.0

22(76) 0.18
5(17) 0.63
24(82) 0.07
0(0) 0.51
5(62.5) 0.62
7 (24) 0.15
14 (48) 0.08
6(20) 0.59
46.325.6 0.10
18404361 0.32
86.2+44.8 0.65
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Folgfw} BUN $xhe] At HolA] ek trh(y$- o] a S WA S S ol HAE 1.0-1.5 g/kg/d
3%, r*=0.01, P=0.71; BF 7%, P=0.12,r*=0.03) (Fig. o] ofn| At Fg AR ) e o3} 28-& A
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P=001; A% 7%, r*=0.35,P<0.001) (Fig.3). A== A1 G, Aoz obr) Al 3t vl st
o] TR &7} A E = A0 ® dejA Qlrk* T 53] 9l

2 Z A1 24-362] Bjob= 19 320—350 mg A4 % 2.2 ¢/
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Z2UA1% 1,000 g IRE] ELBWICIIA A5 31 3% o] LSS ol ALLE| EhuiA o] ol T sk 3-40
ol 3.0 g/kg/¥ o<l FH opu| At F5eh 2] opn| e o /kg/219] SFo] T QBHCHE Y whabA] Bjo} Adabol B @3t
Ab Gk F7) opu| At ot vl wste] BUN ke P eALS ok w] opu]iake] CARALES] E Ao o]

90 - P=0.71 and RZ=0.01 160 - F=0.12 and R?=0.03
80 - . 140 - :
70 - : ~ 120 - .
2 .t z _—
5 60 - . e, t 0 2 100 - .
5 90 A S 80 < T .
% .
=R AR 2 g0 - T, te.s
30 * ;,' e te e .
3 { * -
20 . 40 : .
10 * 20 *
0 - . : : 0 4 : . . .
0 1 2 3 4 0 1 2 3 4
The mean intake of Parenteral AA The mean intake of Parenteral AA
(g/kg/d) (g/kg/d)
Fig. 2. BUN concentration vs. the mean intake of parenteral amino acid of the study group
atday3and?.
90 4 F=0.01 and RZ=0.13 160 P<0.001 and RZ=0. 35
80 : 140 :
-
70 -
- ’% 1201 .
> 60 -
& oo ; 100 4
E z 80
a 40 - o 60
30 - |
20 - 40 4
10 - ¢ 20 *
0 - . ' y 0 4 . . .
22 24 26 28 30 22 24 26 28 30
Gestational age (wk) Gestational age (wk)

Fig. 3. BUN concentration vs. gestational age of the study group atday 3and 7.
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