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Comparison of total parenteral nutrition-associated cholestasis
according to amino acid mixtures in very low birth weight infants

Jin-Sung Choi, M.D., Yun-Jin Bae, M.D. and Young Ah Lee, M.D.

Department of Pediatrics, College of Medicine, Dong—A University, Busan, Korea

Purpose : The purpose of this study was to evaluate the effect of amino acid mixtures on incidence
and severity of total parenteral nutrition associated-cholestasis(PNAC) in very low birth weight infants.
Methods : Retrospective review of 63 very low birth weight infants(birth weight <1500 g) who re-
ceived total parenteral nutrition(TPN) in our neonatal intensive care unit from January 2000 to
December 2004 was performed. Patients were divided into 2 groups: Group I(n=32, Jan 2000-Jun
2002) and Group II(n=31, Jul 2002-Dec 2004), where infants in Group II received taurine and gluta-
mic acid-rich amino acid mixtures. PNAC was defined as serum direct bilirubin(DB) level greater
than 2.0 mg/dL. The incidence and severity of PNAC were compared between these groups.

Results : The incidence of PNAC was significantly lower in Group II than in Group I(21.9% vs
6.5%, P<0.148). Maximum and mean DB levels were also significantly lower in Group II(P<0.05).
Conclusion : The incidence and severity of PNAC in very low birth weight infants may be reduced
with different composition of amino acid mixtures in TPN. Further prospective randomized controlled
studies are needed to determine an ideal composition of acid mixtures to prevent the development of
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vEATh 20000 1E5-E 20029 6971419 AT Al
AT (n=32) 2.2, 200211 7E85E 2004 12€71A19] A7)
A2t (n=31) 2.2 EFHATE A1 A A= proline,
cysteine, tyrosine®] Aol Juldoz @o] :EghEo A,
A2l AA)E leucine, arginine®] AE-o] 1ol Hlste] A
Hoz wol ¥3uo] Ado™ glutamate, aspartate, tau-
rinee] el F7hE AL Ao stE AlgEY dE 77

tHE 3]Ake] AlEolUtH(Table 1).
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Table 1. Differences of Composition of Amino Acids Mixtures
between Total Parenteral Nutrition Group 1 and Group 2

Amino acids(mg/dL) Group 1 Group 2
Isoleucine 3,840 4,900
Leucine 6,450 8,400
Lysine 4,250 4,900
Methionine 2,580 2,000
Phenylalanine 2,740 2,900
Threonine 3,090 2,500
Tryptophan 1,100 1,200
Valine 4,250 4,700
Arginine 3,840 7,300
Histidine 2,480 2,900
Alanine 4,300 3,200
Glycine 2,480 2,200
Glutamic acid - 3,000
Aspartic acid - 1,900
Proline 9,710 4,100
Cysteine 380 140
Serine 5,420 2,300
Tyrosine 3,290 1,400
Taurine - 150
Total amino acids(g/L) 60 60
Osmolarity (mOsm/L) 520 525

Group 1: AminoVen”f;Igfant, Fresenius Kabi, Germany
Group 2 : TrophAmine”, Kendall-McGaw Laboratories, USA
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P R AN &AL Masg F ool od a7
3 FHe AR Ae A, BAF, ohEbS, Hop
WF, EFTVEFE WA 59 Aol musigy, ARG
U AR AU LAY, AAGF AL717, FRId
AR, SRR W FRAFRIG 2PN, AT o
WAl 9] kg wlashnt 242 e ohulweit A4
& AR F oA BERAG UE wEel Aol A

BA Amel B8 AAw F AUl 5

o~

nitransferase(AST) 3 alanine aminotransferase(AST)<]
A% vasldn AFRg e AF I 150 mL o)e] A

BE A3EL2 SPSS version 11.0(SPSS inc., Chicago, IL,
US.A)E AHgate] AgjElen, 173 279 Aeole A&
F Ag T-testZ ©]&3 Hiyr Wl E Mann-Whitney U
A3 o)M= Chi-square test HEe
Fisher’s exact test® #2133t} P valueZt 0.05 WRkQl 75
& FAH R o e Aew ATt

Table 2. Demographic Characteristics between Group 1 and
Group 2

Group 1 Group 2 P

(n=32) (n=31) value
Gestational age(wk) 297127 295%2.8 0.795
Birth weight(g) 1,1956+2004 1,177.0£224.0 0.726
Apgar score at 1 minute 46*24 41*21 0.448
Apgar score at 5 minute 6.6£2.0 70*15 0.414
Fetal distress(%) 3(9.4) 4(12.9) 0.708
Male(%) 10(31.3) 15(48.4) 0.203
Respiratory distress 4(75) 23(74.2) 1.000

syndrome(%)
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FAAFS ATt 1,195.612004 g, A2w 1177012240 g &
2 folg Aolvk otk F & 2] ohmARS, HolEeze
Mg, gH] 2 BERE 25 MmdAE v g Aols

A TH Table 2).

FAMAge] AlF A= AllTelA AE 161854, A2
oA AF 148+T77UE e Aolr}t gilon, FA WIS
A&7)17ke AlTolA 257+135Y, A2TolAM 254+12192
A TrAffP i}olé Holx| ekt wakel k(145
+0.49 g/kg/¥, 1.6510.89 g/kg/¥) R AT Agake] F(1.24
+0.52 g/kg/o‘ 1524070 g), =¢AFAGYF =ZA71(507+
183Y, 489+14.1%), ¢xg#adt =GA7](59.8+232%, 61.0
+181%), FAIF AF A7 ZHE
7H29.3+1759, 320+153%) 2 ¢
(386+21.69, 418182l %= F<]3
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1 AST(76.19+76.07 TU/L, 76.32+87.07 TU/L, P=0.995) 2
H1 ALT(33.00+£2550 IU/L, 544316874 TU/L, P=0.111)%
SAAQ Aozt ¢ldth B AST(35.01+17.14 TU/L, 33.86
+21.10 TU/L, P=0.815) ¥ H3* ALT(16.39+8.00 IU/L, 23.00+
802 IU/L, P=0.412)% A Fo]g Ao]& Hol#| gkt

T e Ha F U eN263+1.76 mg/dl, 2.32+1.50,
P=0465) % Hi F LFH(214+1.29 mg/dl, 2.64+1.28,
P=0.124)el= frg Zolzt gldout o A3 U FH(1.62
+1.18 mg/dL, 1.04+1.05 mg/dL, P=0.046)¥ Hi 27 Wz
F41(0.78+0.46 mg/dL, 052+0.29 mg/dL, P=0.012)% =27

Table 3. The Factors Associated with
Group 1 and Group 2

Nutrition between

Group 1 Group 2 P

(n=32) (n=31)  value
TPN start day(postnatal day) 16.2%+85 14.8%77 0.512
TPN duration(d) 2571135 254*121 0927
Mean Supplied AA(g/kg/d) 145149 1.65+0.89 0.266
Mean Supplied FA(g/kg/d) 1241052 152+0.70 0.071
EF start day(postnatal day) 20877 17.0x£7.2 0.051
Near full EF day(Postnatal day) 50.7£183 489+14.1 0.694
Full EF day(postnatal day) 599+232 61.0£180 0834
Time to near full EF(day) 29.3+175 32.0*153 0.549
Time to full EF(day) 3861216 41.8*£182 0.449

Abbreviations : TPN, total parenteral nutrition; AA, acino acid;
FA, fatty acid; EF, enteral feeding

oA eJu] iAWkt

arginine % VEOM]?{]HL oA vsoR ‘ﬂé}oi é!"v\*
ofrjiAto g A=, B Fo] FEHEH nHAEF ug
RUeldE SEAA 5o Ee] A LAY Fx g,

Agolol) ABAGkok S AA et FE Ay

Z Aol Al 1
2.8 g/kg/day°lH,

kcal &S] %ol %ﬂ EEMOF gt F4 AEA
AFololl A= F o B2 & 35-40 g/kg/day HE2Q ofn=
) AFol FRAG? FR@ wue FFL Slee F47H
F8 07 @ vgolsh T AEA ATl FANY
S sHAEE, ol @H 4] 71Tl TaEel o FH
WY faE BFEAAE & Yo Aew dyA Yof Y
FAMISY BHE FFHAE o= ™ol st A
39 Q9L WA AT A F A oE, 5 el
oA AuIge) HEom Fulx BuHE sEEe a2
FA2k= 8 enenterohepatic  circulation)o] ¥ Fo] At
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TAWGF] FE T AN SAHAELZ A8 & U
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P=0.148 ONo cholestasis
B Cholestasis
100 %
80
60
40
7132
(21.9%)
20 2/31
(6.5%)
u |
Group 1 Group 2

Fig. 1. Incidence of cholestasis between group 1 and group 2.
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