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Total Parenteral Nutrition—associated Cholestasis in
Premature Infants

Kyung Pil Park, M.D., Se Young Kim, M.D. and Heng Mi Kim, M.D.

Department of Pediatrics, College of Medicine, Kyungpook University, Daegu, Korea

Purpose : Cholestasis is a major complication in prolonged use of TPN, especially in the neonatal
period, but there are few long-term reviews examining the clinical course in premature infants.
in this study, we reviewed premature infants with TPN-associated cholestasis(TPNAC) to
determine the incidence, clinical courses and possible risk factors.

Methods : Retrospective review of 66 premature infants less than 2,000 gm of birth weight and on
TPN for more than two weeks was performed. Cholestasis was defined as a serum direct bilirubin
level greater than 2.0 mg/dL. The clinical course of cholestasis was described, and perinatal risk fac-

Results : TPNAC developed in 21 out of 66 infants(31.8%). The onset was 41.7£17.4 days after re-
ceiving TPN, and the mean duration was 33.6%£23.4 days. The incidence of TPNAC was signifi-
cantly correlated with birth weight, and gestational age, and duration of TPN. But, possible etiologic
such as incidence of perinatal asphyxia or infection, showed no remarkable differences
between infants with TPNAC and those without TPNAC(control). The enteral intake in the third
postnatal week was significantly smaller in infants with TPNAC than in the control infants(2=0.033).
Conclusion : The enteral intake in the third postnatal week was smaller in the infants with TPNAC
than in the control infants. Thus, the incidence of TPNAC may be reduced by increasing the
amount of oral intake during TPN in high risk infants. (J Korean Pediatr Soc 2003;46:17-23)

Key Words : Total parenteral nutrition, TPN-associated cholestasis, Premature infants
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Table 1. Incidence of

TPN-associated Cholestasis(TPNAC)

according to Birth Weight, Gestational Age and Duration of

TPN

No. of infant with TPNAC/

No. of infant on TPN(%)

Birth weight(gm)

<1,000 7/12(58.3)
1,000-1,499 12/35(34.3)
1,500-1,999 2/19(10.5)
Total 21/66(31.8)
Gestational age(wk)
<28 9/17(52.9)
28-29 6/11(54.5)
30-31 5/28(17.9)
32-33 1/10(10.0)
>34
Duration of TPN(wk)
<4 2/26(7.7)
4-7 13/32(40.6)
8-11 6/8(75.0)
>12 0
Abbreviation : TPN, total parenteral nutrition
EZEE % of TPHAC +— No. of TPNAC
21
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Fig. 1. Cummulative rates of TPNAC(No.=21) by duration of

TPN administration.

,18,



Zrol FSITH(P=0.01). 18AI%F oldel 7] oFutuly W
Ag zlw }\lzsgzﬂ— ;]_o]_ -,—IOWLH ulhsﬂ:ru: TPNAC ‘TLLOHH 7_|1—
% 2 10%, tETolA 36% 2 11%2 F47] 2 Hx
o] Qe Aolg HelA ZAA THPEEE UE
Apgar H4 @ W3 ALEE AE A"
TPNAC# izt Atole]l xfe]& HolA| FSktHTable 2).
MM} BF 2@ ZITE TPNACTNA 219 ZF 184(86
%), =T 457 T 278(60%)14 #RAEHAD g TF
T 2 7 AEo R Q3] A8vt ey o= TPNAC
T 1798(81%), WETS 217 (47%) 22 TPNACTOIA W=
7b =gou Al 2 AuFEE BAN Ay FAHoR 99
AE zolE HolA ATHP=0.714, P=0.271)(Table 2, 4).
A AT, 257 2 373 B AT AHAFE o F5E
TPNAC+°] 3 F B¢t F 1204250 ccold 354 79.1+
108.6 cc® —%oﬁ i sl 7242 574378 81474891
ol R Etvia 3:4%3 489169.9 ccollAl 421.7+351.5
cc® ZUksta 747 8745638 2 13.8+109% =
TPNAC ol A Qke] AT AH T wiwsert gz
o Hléﬁ o)A AR o (Table 3) th s 4 Az 3574
AT ARl $AM R o4 e AolE EATHTable
4, P=0.033). TPNS X33 & HAGHN AF 7= 7+
Atelel] felgh Aol glAtH(Table 3).

e N 8

>0 o 8o

oko}
L=

u]./KE_E_

12 2

3. Uy %4

TPNAC2 TPN A&} & 41.7+17.4(18-83)L ol A8 1
24717 Hit 33.6123.4(7-98) 2otk 21 9] TPNAC %
OP'L;Q] A A3 F FE5¥(acholic stoo)S H o= 1

o2 TPN Al 32d41 AF 34del SE5AAZTol HA3)
Oﬂ TPN 464%-¥ 7947 FE5HS BTk A Aldg 1t

Table 2. Comparison of Risk Factors in Infants with and
without TPN-associated Cholestasis(TPNAC)
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Table 3. Comparison of Nutritional Status in Infants with
and without TPN-associated Cholestasis(TPNAC)

TPNAC Control P-
(N=21) (N=45) value

Oral intake(cc/kg)

1st wk 12.1+25.0 489+69.9 0.003

2nd wk 449%62.9 202.8+178.2 <0.001

3rd wk 79111086 421.7+3515 <0.001
No. of stool passage

1st wk 5734 87*56 0.027

2nd wk 6.7£4.9 10.2+88 0.041

3rd wk 81*£74 13.8+109 0.033
Total calorie intake

(cal/kg)

1st wk 215.2%60.2 222.1+53.8 0.642

2nd wk 390.7%99.0 381.4%£92.8 0.713

3rd wk 4276+123.0 445.6*104.6 0.541
Weight gain(gm/kg)

1st wk -106.1%+63.4 ~75.5%77.3 0.118

2nd wk 36.8+t58.4 38.2+56.7 0.928

3rd wk 71.0£39.7 82.0+t519 0.393

Statistical analysis was performed with the T-test
Value are Mean=*SD

Table 4. Risk Factors for TPN-associated Cholestasis
(TPNAC) by Multiple Logistic Regression Analysis

Birth weight(gm) 1.1443%+251.4  1.3728%+2636 0.01

Gestational age(wk) 285+2.0 30.3£1.9 0.01
PROM 8(38) 16(36) 0.842
Gastric WBC' 2(10) 5(11) 1.000"
RDS 18(86) 27(60) 0.037
Apgar score
1 min 46+21 55+1.8 0.094
5 min 6.6+2.3 73+1.7 0.206
Resuscitation with 16(76) 24(53) 0.077
bag and mask
Ventilator therapy 17(81) 21(47) 0.009

“Statistical analysis was performed with the Chi-Square test
or the Fisher’s exact test

TWBC =>5/HPF of gastric aspirate

Abbreviations : PROM, premature rupture of membranes; RDS,
respiratory distress syndrome

Factors OR P-value
Oral intake(cc/kg)

1st wk 1.023 0.114

2nd wk 1.001 0917

3rd wk 0.987 0.033"
No. of stool passage

1st wk 0.945 0.522

2nd wk 0.953 0.523

3rd wk 1.074 0.231
Gestational age(wk) 1.008 0.823
Birth weight(gm) 1.000 0913
Ventilator therapy 4.899 0.271
RDS 0.574 0.714
*P<0.05

Abbreviation : OR, odds ratio
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Fig. 2. Time course of changes in direct bilirubin and ALT
in infants with TPNAC(N=21). Of the 21 infants, 11 infants
were followed up until 15 weeks of age. Ten infants showed

an improvement in liver tests and were followed up until 12
weeks of age.
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Fig. 3. Time course of changes in direct bilirubin and ALT
in the infant who had the most severe TPNAC among our 21
patients. The female infant was born at 28w -+3d, weighing
975 gm. TPN was initiated from the 3rd day of life and was
continued until day 36. Oral feeding was started on day 8. On
the 48th day of life, clay colored stool was observed. Impaired
hepatic uptake and nonvisualization of bowel activity was seen
on DISIDA scan and the gall bladder was not seen on
abdominal ultrasonography. 1 week later, stool color returned
to normal and on a follow up abdominal ultrasonography, a
normal gall bladder was seen. On the 15th week of life, the
serum bilirubin level returned to normal.
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Table 5. Clinical Findings in Infants

Cholestasis(TPNAC)

with TPN-associated

No. of cases

Acholic stool

Surgery

NEC

Hepatic failure

Death

Onset of TPNAC(days on TPN)
Duration of TPNAC(days)

ololBole

41.7+17.4(18-83)
33.6%£23.4( 7-98)

Abbreviation : NEC, necrotizing enterocolitis
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Table 6. Evolution of Serum Liver Function Test(Mean*SD) in Infants with TPN-associated Cholestasis(TPNAC)

Postnatal weeks 1st(N=21) 2nd(N=21) 3rd(N=21) 4th(N=21) 8th(N=21) 12th(N=21) 15th(N=11)
Peak total bilirubin(mg/dL) 6014 51£26 39+29 3.1%29 44%+3.1 46*34 2719
Peak direct bilirubin(mg/dL) 1.0£0.3 1.0£04 1.1+0.8 1.2x1.0 3.0%£2.0 3.3%25 1.9x14
Peak AST(U/L) 69.81+46.4 34.1+235 33.0£17.9 34.8+18.2 113.4£675 88.9+54.7 68.3145.1
Peak ALT(U/L) 17.0£16.4 12.2+13.7 11.3£6.0 151%11.4 484%26.2 61.4+50.5 41.3£23.4

Abbreviations : AST, aspartate aminotransferase; ALT, alanine aminotransferase
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