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ABSTRACT

Purpose: The aim of this study is to examine the tolerability and effect of early high-
dose amino acid administration in extremely low birth weight infants (ELBWISs).
Methods: This retrospective cohort study included ELBWI (birth weight <1,000 g,
n=142). Biochemical, nutritional, and neurodevelopmental data were compared
between infants who received conventional low amino acid (LAA; 1.5 g/kg/day) and
those who received high amino acid (HAA; 3 g/kg/day) within the first 48 hours after
birth. Neurodevelopmental data included weight, height, and head circumference at
discharge, 12 to 14 and 18 to 24 months of corrected age and the Korean Bayley Scale
of Infant Development IT (K-BSID-II) score at 18 to 24 months of corrected age.
Results: The HAA group demonstrated higher peak plasma albumin (3.0+0.4 vs. 3.2+
0.5, P<0.05) and lower serum creatinine (1.7+0.9 vs. 1.4+0.8, P<0.05) during the first
14 days than the LAA group. Full enteral feeding was achieved significantly earlier in
infants in the HAA group than in infants in the LAA group (46.2+23.0 days vs. 34.3+21
days, P<0.01). There was no difference between the two groups in the z score changes
in all growth indicators from birth to discharge and at 12 to 14 and 18 to 24 months of
corrected age, as well as in the K-BSID-II score at 18 to 24 months of corrected age.
Conclusion: Aggressive administration of amino acids during the first 2 days of life in
ELBWI was well tolerated and correlated with earlier full enteral feeding, but did not
improve growth and neurodevelopment.

Key Words: High dose amino acid, Parenteral nutrition, Growth, Extremely low birth
weight infant

MZ2

ZF A A|F 8ok extremely low birth weight infant, ELBWI)E-2 2 W) w2 A1) 4374
o] A7)l 2A5HA FrH . ELBWIS] 24 27] o] A48k JoF o] o] Fol Ao} 2l

W Efote] el B adt A% 2T EE FHAZ 5 ey, o g F ohriedtke 434S
et F8 743 Ao, o] Al7]dl BiRkE B3l Bjotoll A TH == obr] it 2 3.6-4.8 g/
kg/day & m|&olE ol A FH e a7 AE 5 26-30F, F4 AF 800-1,500 gl B4

o

Received: 16 May 2018

Revised: 24 August 2018

Accepted: 16 September 2018
Correspondence to: Se In Sung
Department of Pediatrics, Samsung
Medical Center, Sungkyunkwan Uni-
versity School of Medicine, 81 Irwon-
ro, Gangnam-gu, Seoul 06351, Korea
Tel: +82-2-3410-3523

Fax: +82-2-3410-0043

E-mail: sein.sung@samsung.com

Copyright(c)

By Korean Society of Neonatology.

All right reserved.

This is an Open-Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License
(http://creativecommons.org/licenses/
by-nc/4.0), which permits unrestricted
non-commercial use, distribution, and
reproduction in any medium, provided the
original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.5385/nm.2018.25.2.53&domain=pdf&date_stamp=2018-05-30

Jin Wha Choi, et al.
154 Tolerability and Effect of High-Dose Amino Acid

3.8-4.2 g/kg/day, AH) F5= 30-365, =4 A= 1,500-2,700 g&l
74 3.4-3.6 g/kg/dayo|tF” . ELBWIZ} obu] il 3-8 wha] o}

Al = 2l AL 0.5-1 g/kg/dayhe @A) Elm”, BER
Tl o] BHE 0] FE-S Ed Wy olfe} 437 A Agle
FgAY, go) A BYL 29 43 A o ofuliebe] B
FE H21.0-1.5 g/kg/day R 83 @l 2ol 33 £

)
Joboox o Mt & 2 ol ook

B AR FE, 254 vgote] Ak o A% A WA

A7 dEE w7) S8 S48 2719 A % TH ol e A
o] M Ho] sttt o) AT-EoNM g obr]ite] FE E
W opr| it 2|0} W S ol F2 AAE Holn bdstal
ol FohaL HuEfl ot 4 F YEN A7H A AL o

o thaf A= ok =g o] eJ=)7) ek

ofell & A= Az 9] A% A Aell F okt ELBWIS] A8 o}
)i ih Fofiate] HlaE Fel A8 ofv| At ol o] Qb gt
Frardol tsh B7ksk At

Cit 2 ke
1. &

2012\ 10957H 20143 129703 A A & A 2l ob-8k4)
of] sk ZA A5 1,000 g 7] Fe] ELBWI 1422 t) o 2 3}
=3

¥R

2. 9% 38 T2ES

20139 109 15U S 7|F 02 24 F 4841k o]l 1.5 g/kg/
dayE o}r|=Ab-g Fofuke 2] g ofn| = Slof(55W)H 3 o/
kg/day Foldhe 18 ol Fol (87 thdo 2 4
2|57 %8 FFH 02 HESITE. AU G 1) ofv] 1t Fod
= BUlol §lE A$ sF ol 0.5 g/kg SH3FA] 3.5 g/kg/day
7 e HRE e F o BT Zelo]wl(Primen) 10%TF
(Baxter, Seoul, Korea) A0 2 FF3Act. A JF ) ¥
%A FEE FE BE FUSH A g0 Lu TR
7.5 g/kg/day 2 A 231e] 3170 0,5-1.5 g/kg/day ¥ FaF3}o]
16-18 g/kg/day7}A] =8-S BE = 3lglom, A e AF A 1
g/kg/day= A A3}Fe] 3420l 0.5 g/kg/day 2] 3 g/kg/day =&
o

it

[S] .
A FE AT NGHE A2 BTIUCO ml/kg/day) S A%
2 Qo RaSa7 UE Aol
W), 56 Bl Aol glrkan 2w 5ol
20 ml/kgH) S S5 BATA7H 100 mL/kg/day o]
_IQr

neonatal
medicine

o _m
=
fo
ro
-4
Lo
2
g
2
2
[
o,
ol
o
[t
>,
op
3
dr
BN
N

o, 1o
2

o3
=
P o2
2
Iz
A
i)
N
AL
o
Kl
AN
o
i
0t
tlo
|
<
rot
N
Rt
N
Y
rr offt oo

>
>
ol
ol
e
vl
>,
ox
(o3
S
>~
>
oL
i
A
oX o
o,
=2
of
ot
o
=
4
%0,

=)
>
>

ey
o
ol
)
o
e
to
o)

=
o
04

o
ol
B,
o,

l}\ol::
(OF}
eV
)
o
ox
Lo
iy
i1
=
e
g!B‘L
o
=
B
v
3
=)
ko
)
'

o (il
o mo g
ol 2
o

o BN ox 12 gy 2 g

ol o

2
12
jus)
=
o]
O

o B
dlo
31:_14
o
>,
ol
ol

ro

= -2 Papile ] 4THA] 5
AAE G oA o]
A ol Aol Belld] B+ shalom,
71#A # E A o) 2] A= v)=e] National Institute of Child and
Human Development (NICHD)ol| 4] & 2|8} t) & F-=351gc}”.
AgFFobn|iedte] B B 24 F 7Y 1447 9] HF
W anl, el 2289 e S A ERH HA A,
wko] 12-14709, 18-247R7HA] o] A, 71, 791 o] Z Ak
of Zpo], nlgito] 18-2471 4 o] Wl 2] Ffro} WE HAKKorean
Bayley Scale of Infant Development 11), & &# g 4714 A&
710 2 Br7rst itk 7 Aagke] At S H A M=

Fenton 437241 7} LMS (Lamda for the skew, Mu for the median,

hu ol

o
1o ek
_0|L
bdcs
=

ol 97
3

oX o et

<
} 27] o] Afe

hu

[e]
+

and Sigma for the generalized coefficient of variation)gxoll <3}
of 2Ah=slar wagdube] 12-1470 4, 182470 oll= A AR A7)+
(World Health Organization, WHO) || 4] 200613 of] ¥F3% 3} 47 =
# 9 IMS 3 BT AEedn”. & JedgriA dele 713t
& 3 2o7} 3170l 100 ml/kg o] EEEE EHAE A 2313
=

289 bd A e 218 @ sl AAHblood urea nitrogen
[BUNI, Cr, Calcium, Phosphorus, Potassium, Bicarbonate) & ZA}5}

et

4. SAHEH 24
o] ¢1TF-o| A= IBM SPSS Statistics version 20 (IBM Co.,
Armonk, NY, USA)E o|-8-3}], 53 <ol tafjA]+= chi-square

testE, A&l thel A= ttestE AHE-SFSITE

F=nl
20121 10€5¢ 20131 102 144704 A JF U A8 o} v
2HS Eojuke FLIBWIE 550192, 20134 109 15U%E] 2014

297HA) A oJok U 3182k o} n| = AbS Fofuhe ELBWIE 87

o]

il

o

o L
l

=
o

N
i

T 2Ee vaskgle vl AH o, 2 AT, A3, R el



neonatal
medicine

oA, AN, Ak 2H R o=

ofz7} A pellA] fref gt 2ol §ltH(Table 1), Thik S o227}

Ag7F e opn| et 152 6,611 4, L& o=t 15

714130 2 F-olgk &7} QA ATHP=0.024).

APEE, dlo)A o] gk nsol Bk, FUWINES, ¢
<ol dastad YA AR, B F, F5F ol 71FA A H
2 F TofA] 'rr«]fi 2ol & E°]X] %%

AEE o] WA Hle = 3185 obr| 1

= Ho|H HQth(Table 2). & ﬂﬂr"*’kﬂ}%l dele 7130 A8

o) i it 46.2423.0Y, -8-7F of] i 34,

2 1 9JrH(P=0.004).

) °é°ok£¢ o7t ot 2, APe] 5 AF A
=
=

Foll whet vaet gle W a8 ofv =g

oq zzl-a ;G o} uookri}gg, 15

i
0

g
i
[OF)

&V

N

i

ox

S

i

Table 1. Demographic and Clinical Characteristics of the Study
Population

Baseline characteristic LAA (n=55) HAA (n=87) P-value
Gestational age (wk) 25.1+1.9 25.8+2.1 0.080
Birth weight (g) 705146 734+169 0.312
Male sex 31 (56) 45 (52) 0.589
Small for gestational age 11(20) 26 (30) 0.191
Cesarean section 44(80) 71(82) 0.812
Antenatal steroid 45 (82) 75 (86) 0.481
Chorioamnionitis 31 (56) 41 (47) 0.283
Apgar score (1 min) 4.2+1.3 4.6+1.4 0.092
Apgar score (5 min) 6.6+1.4 7.1+1.3 0.024

Values are expressed as meantstandard deviation or number (%).
Abbreviations: LAA, low amino acid group; HAA, high amino acid

group.

Table 2. Neonatal Morbidities and Mortality between the LAA
and the HAA Groups

Neonatal morbidities LAA (n=55) HAA (n=87) P-value
Mortality 10(18) 7(8) 0.070
IVH >Grade 3 10(18) 5(6) 0.019
ROP requiring laser therapy 12 (22) 12 (15) 0.309
PDA 54 (98) 83(97)  0.560
NEC requiring operation 4(7) 3(3) 0.610
Sepsis 17(31) 17(19)  0.122
BPD moderate 26 (47) 31(36) 0.309
Days to reach full feeding, 46.2+23.0 34.3+21.4 0.004

100 mL/kg/day (d)

Values are expressed as number (%).

Abbreviations: LAA, low amino acid group; HAA, high amino acid
group; IVH, intraventricular hemorrhage; ROP, retinopathy of pre-
maturity; PDA, patent ductus arteriosus; NEC, necrotizing entero-
colitis; BPD, bronchopulmonary dysplasia.
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Figure 1. Amino acid, glucose, lipid intake, and nonprotein kilocalorie to nitrogen (NPC:N) ratios of the
low amino acid (LAA) and high amino acid (HAA) groups. (A) Total average amino acid intake, (B) total
average glucose intake, (C) total average lipid intake, and (D) average NPC:N ratio. *P<0.05.

Table 3. Serum Urea and Creatinine Concentrations during the
First 14 Days after Birth

Table 4. Serum Protein, Albumin, Globulin, Ca, P, Potassium,
Bicarbonate Concentrations during First 14 Days after Birth

BUN (mg/dL) Cr (mg/dL) LAA HAA

Day3* Day7' Dayl4® Day3* Day7' Dayl4' Day7 Dayl4’ Day7* Dayl14'
LAA 17.7479 26.4+15.0 34.2+19.6 0.9:0.4 1.2+0.5 1.7+0.9° Protein (g/dL) 4.3£0.7  4.8+0.7 4.4+0.5 4.8£0.5
HAA  22.4+10.5 30.1+13.5 36.2422.8 1.0+0.4 1.1+0.6 1.4+0.8° Albumin (g/dL) 2.8+04° 3.0:04" 3.0£04" 32205
Values are expressed as mean+standard deviation. Globulin (g/dL) 15¢0.6" 1.9+0.8  1.4+04" 1.6£05
*Lab data on day 3 are based on day 2-4; "Lab data on day 7 are peak  Calcium (mg/dL) 10.121.0° 11.1+1.1  10.6+1.17 11.5+1.6

. . F
value during the first 7 days after blrth,§ Lab data on day 14 are peak Phosphorus (mg/dL) 44413 4.7+13 47416 5.2+15
value during the first 14 days after birth; *Significantly different from the p . UL 410" 5.940.9 1117 6209
LAA group (i-test, P<0.05). otassium (mmol/L) 5.4+1. 5.9+0. 5.7+1. .210.
Abbreviations: BUN, blood urea nitrogen; Cr, creatinine; LAA, low Bicarbonate (mmol/L) 16.442.3 15.8+2.5 16.3+3.0 15.7+2.9

amino acid group; HAA, high amino acid group.
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charge and at 12 to 14 and 18 to 24 months of corrected age (CA).
(A) Weight, (B) height, and (C) head circumference (HC).

Table 5. Korean Bayley Scale of Infant Development II Scores

of the LAA and the HAA Groups

Variable LAA HAA P-value
Corrected age (mo) 21.4+3.2 22.143.0 0.374
MDI score 76.9+21.6 71.5%20.7 0.343
PDI score 75.9+25.9 75.3+20.6 0.920

Values are expressed as meanztstandard deviation.

Abbreviations: LAA, low amino acid group; HAA, high amino acid
group; MD], mental developmental index; PDI, psychomotor develop-
mental index.
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