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Associated Factors with Parenteral Nutrition Associated Cholestasis in Neonates

Kyoung Eun Kim', Hyon Hui Lee’, Mi Lim Chung’, Woon Won Kim', So Hyun Nam’

Departments of 'Surgery and “Pediatrics, Inje University Haeundae Paik Hospital, *Department of Surgery, Dong-A University College of
Medicine, Busan, Korea

Purpose: Long time total parenteral nutrition (TPN) can induce irreversible liver damage. In this study, we investigated the associated
factors of parenteral nutrition associated cholestasis (PNAC) in neonates.

Methods: We retrospectively reviewed 227 neonates (male:female=110:117) those who had received TPN over 2 weeks from March 2010
to February 2014. PNAC was defined as direct bilirubin was higher than 2.0 mg/dL without any cause except TPN.

Results: Overall incidence was 28.6%. PNAC was frequently developed in younger gestational age with lower birth weight. Episodes
of sepsis, underlying bronchopulmonary dysplasia, history of necrotizing enterocolitis, and experience of gastrointestinal surgery in-
crease the incidence of PNAC. PNAC was directly associated the duration of TPN and long period to full enteral feeding, reaching 60
and 150 mL/kg/day. Overall mortality rate was 9.7%. It was higher in PNAC group despite PNAC was not the primary cause of death.
All survivors were recovered from cholestasis with encourage of enteral nutrition.

Conclusion: PNAC in neonate was associated with younger gestational ages and lower birth weights, duration of TPN, or who experi-
enced sepsis, necrotizing enterocolitis, gastrointestinal surgery or bronchopulmonary dysplasia.
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Table 1. Clinical Characteristics

Kim KE, et al: Associated Factors with PNAC in Neonates

Table 3. Co-morbidities

Characteristic PRAC NoPNAC p-value
(n=65) (n=162)

Gestational age (wk) 27.8+38 29.1+33 0.013

Gender (male:female) 33:32 77:85 0.663

Birth weight (g) 1,036.7+633.5 1,199.5+499.1 0.041

Apgar score at 1 min 4.7+19 5.3%1.6 0.042

Apgar score at 5 min 7.0£1.4 7.2+1.2 0.203

Hospital days (day) 108.9+61.5 70.6%31.3 <0.001
TPN duration (day) 79.0+60.8 34.6+34.2 <0.001
Death 16 (24.6) 6(3.7) <0.001
Timeto EN 60 mL/kg/day  39.0+38.1 15.9+£83 <0.001

Time to EN 150 mL/kg/day 71.8+44.9 35.9+14.1 <0.001

Values are presented as mean=+SD, ratio, or n (%).
PNAC, parenteral nutrition associated cholestasis; TPN, total paren—
teral nutrition; EN, enteral nutrition.

Table 2. Cause of Death

Cause PNAC (n=16) No PNAC (n=6)
Sepsis 6 2
Necrotizing enterocolitis 4 1
PPHN/corpulmonale 4 2
Midgut volvulus 1 0
Small bowel aganglionosis 1 0
Intracranial hemorrhage 0 1

PNAC, parenteral nutrition associated cholestasis; PPHN, pulmonary
hypertension of the newborn.
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Co-morbidity  PNAC(n=65)  No PNAC (n=162) p-value
BPD 30 (46.2) 51(31.5) 0.046
NEC 19(29.2) 2(1.2) <0.001
Gl surgery 22(33.8) 6(3.7) <0.001
Sepsis 35(53.8) 41(25.3) <0.001

Values are presented as n (%).
PNAC, parenteral nutrition associated cholestasis; BPD, bronchopul-
monary dysplasia; NEC, necrotizing enterocolitis; Gl, gastrointestinal.

Table 4. Laboratory Findings

Liver function test PNAC (n=65) No PNAC (n=162)
Max AST (IU/L) 263.5+407.1 59.2+94.7
Detection (day) 19.2+22.3
Peak (day) 62.6+43.2
Normalization (day) 16.5+37.2
Max ALT (IU/L) 175.8+402.5 15.6+33.4
Detection (day) 37.7+27.8
Peak (day) 69.5+47.8
Normalization (day) 17.5+339
Max direct bilirubin (mg/dL) 6.8+4.4 0.09+0.4
Detection (day) 12.6+22.8
Peak (day) 68.6%50.1
Normalization (day) 33.9+57.7
Values are presented as mean=SD.
PNAC, parenteral nutrition associated cholestasis.
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Table 5. Radiologic Findings

Finding PNAC (n=65) No PNAC (n=162)

Ultrasonography (n=227)

Normal 46(70.8) 159(98.1)

Gallbladder sludge 6(9.2) 3(1.9

Parenchymal disease 2(3.1) 0

Possibility of biliary atresia 2(3.1) 0

Hepatosplenomegaly 9(13.8) 0
Hepatobiliary scan (n=6)

Normal 3 0

Possibility of biliary atresia 3 0

Values are presented as n (%) or n only.
PNAC, parenteral nutrition associated cholestasis.

Table 6. Macronutrients

Macronutrient PNAC (n=65) No PNAC (n=162) p-value

Lipid (max 4 g/kg/day) 0.021
LCT 41(63.1) 84(51.9)
MCT 6(9.2) 41(25.3)
SMOFlipid™ 18(27.7) 37(22.8)

Amino acid (max 3 g/kg/day) 0.006
10% Primene” 59(90.8)  120(74.1)
6% Trophamine™ 6(9.2) 42(25.9)

Values are presented as n (%).
PNAC, parenteral nutrition associated cholestasis; LCT, long chain
triglycerides; MCT, medium chain triglycerides.
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