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Diagnosis of Cholestatic Jaundice in Neonates and Infants

Sung Soo Lee, M.D.

Department of Pediatrics, School of Medicine, Hallym University, Kangwon, Korea

Jaundice is common in breast-fed infants. Any infant noted to be jaundiced at 2 weeks of age need to
be evaluated for cholestasis with measurement of total and direct serum bilirubin. The most common
causes of cholestatic jaundice in infants are biliary atresia and neonatal hepatitis. Genetic causes of the
neonatal hepatitis syndrome are increasingly recognized and idiopathic neonatal hepatitis is decreasing.
Cholestasis should be investigated using a structured protocol. Early detection and timely, accurate
diagnosis is important for successful treatment and a favorable prognosis. In particular, a Kasai portoen-
terostomy for biliary atresia has the best outcome if performed before the infant is 8 weeks of age. The
management of cholestasis is mainly supportive, including nutritional support and alleviation of symptoms
to improve the quality of life. Specific treatments are available for some causes of neonatal hepatitis
syndrome and should be started as soon as possible. For decompensated liver disease, liver transplantation
yields a better outcome. [Korean J Pediatr Gastroenterol Nutr 2008; 11(Suppl 2): 35~43]

Key Words: Cholestasis, Infant, Neonatal hepatitis syndrome
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ardolnz 24 Adte] Aesho, Bo] gEsls ol walAWA o 15% A2 4a5elch 9w o
(iliary atresing®] 5 5% A71E EAW ARA0R M of 25924 B Aoz b B TS
AYSA Hme 27] Aol ohg Fasteh woluf?, A344) T HE FAIZ, Alagille SFF 5

g5 AT ot 2,5008F 1 EZ Wk, o % 7 @534 55 E(ntrahepatic cholestasis syn-
o A B = ek Ao} 7hed FeFtolck Al dromes) 20%, HEAT A Aol 2~5%, @ -1-antitrypsin
Aol ) ZFEE vholel 2, A 8 FRH, T HEE T~ 10%, volel 4 74sko] o 5%, ol 241
Gx Zug Ao} S BF Edhehs 2 9 9%, 2RtEesuS 5 Aol 1%, A T
A A3 ou|gi), dlHell= 54 Ao} 7hedol Aats & WitnAste] oF 192 vebdth(Table 1).
Ao} &l ook FFAAY oF 65%F ARSIt £ 2 goll= T Ao FHEI, w|sotel| 4 9
T A fAEte] b o2 oo} TEAAY YEol HuledoF At T5AAl 59 Ulo] AP

Table 1, Most Likely Causes of Cholestasis in the Younger-than 2-month-old Infant

Obstructive cholestasis
A, Biliary atresia
B.Choledochal cyst
Gallstones or biliary sludge
Alagille syndrome
Inspissated bile
Cystic fibrosis
Neonatal sclerosing cholangitis
Congenital hepatic fibrosis/Caroli's disease

Intrahepatic cholestasis
A, Disorders of membrane transport and secretion
1. Disorders of canalicular secretion
a. Bile acid transport-BSEP deficiency
i, Persistent, progressive (PFIC type 2)
ii. Recurrent, benign (BRIC type 2)
b. Phospholipid transport-MDR3 deficiency (PFIC type 3)
¢. ion transport-cystic fibrosis (CFTR)
2. Complex/multi-organ disorders
a, FIC deficiency
i. Persistent, progressive (PFIC type 1, Byler disease)
ii. Recurrent, benign (BRIC type 1)
b. Neonatal sclerosing cholangitis (CLDN1)
¢. Arthrobryposis-renal dysfucion-cholestasis syndrome (VPS33B)
B. Disorders of bild acid biosynthesis and conjugation
1, 3-oxo-4-steroid 5 /8 -reductase deficiency
2. 3 8 -hydroxy-5-C27-steroid dehydrogenase/isomerase deficiency
3. Oxysterol 7 a -hydroxylase deficiency
4. BAAT deficiency (familial hypercholanemia)
C. Disorders of embryogenesis
1, Alagille syndrome (syndromic bile duct paucity)
2. Ductal plate malformation (ARPKD, ADPLD, Caroli disease)
D. Unclassified (idiopathic "neonatal hepatitis")-mechanism unknown

Adapted From Balistreri WF, Bezerra JA, Jansen P, Karpen SJ, Shneider BL, Suchy FJ. Intrahepatic cholestasis: Summary of
an American Association for the Study of Liver Diseases single-topic conference, Hepatology 2005;42:222-235,
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A el FHESE Hol& A5 S5744<l 74 Atlo] 2 sk e zlolut 7l SoZ Qlgk HAl Ashs o
F g shd|, @ Folut ER| AR A 75 AsHS, u|gict, 2]/ AA| o] 3 (dysmorphia)e ©U ¢ F
kAl 7 Asts), At ASHAEE AR B A A3LS A ey B GEAA slopSol
o|2A1¥8ZF) 9 4 A3k« l-antitrypsin F-=5, 4 AW Z7)of] ZA7Fs)] KHola AlF 9 s HAoleh=
A4S & 57 A157F sk A3kS Acksta = Aol folsliof g}

7ol 155 AldYste] TS ollWstolof 3}, et The Cholestasis Guideline CommitteeT™ 2§ 2570l] 3
7ke] g5 Hdeh Aol 7 SIS Asle] gk S Ho|& AlAote] A9 &3] e Fuly) 2 H W
HAMNE Z7]o &3t Ho] FLositt g Fls AT A dARsta ok = g &4

g AAe 5 A AT i By S (dark urine)o]u} W] 2] ek (acholic stool) 52
2F oA A&E = ASE wong A FollA T ol gl 7A7ksE Bfrfrobe] -5 A 35l Al
F AAE AT F ' A o] m$ F8 HESLE & hal, auf|7kA] o] A &E 9 F/7
Ela=s A WelFhS AN ES Aasta Yo, g n)Z

stopr} Bl 2wz k3 FA WS HolE 7% Zoptats)ol A& gt A Ty Zek &
AdFolvt S 27d 59 AletA Zad, AAA vhold Wo| FutE A9, 52 AT 3F o4 o] 25H
2 Zrdo ZEE e A-RE M 715 A S S Wl 735 A3 e Fuld Sl g HAAE Als¥ska, 14

Table 2, Staed Evaluation of Neonatal Cholestasis

Differentiate cholestasis from physiologic breast milk jaundice and determine severity of disease
Clinical evaluation (history, physical examination, stool color)
Fractionated serum bilirubin (+ serum bile acids)
Tests of hepatocellular and biliary disease (ALT, AST, alkaline phosphatase, GGT)
Tests of hepatic function (serum albumin, prothrombin time, blood glucose, ammonia)

Exclude treatable and other specific disorders
Bacterial cultures (blood, urine)
VDRL test and viral serology as indicated (think HSV)
a 1-Antitrypsin phenotype
T4 and TSH (rule out hypothyroidism)
Metabolic screen: urine-reducing substances, urine bile acids, serum amino acids, ferritin, urine organic acids
Sweat chloride/mutation analysis

Differentiate extrahepatic biliary obstruction from intrahepatic disorders
Ultrasonography
Hepatobiliary scintigraphy
Liver biopsy

ALT: alanine transaminase, AST: aspartate transaminase, GGT: 7 -glutamyl transpeptidase, HSV: herpes simplex virus, T4:
thyroxine, TSH: thyroid stimulating hormone, VDRL: Venereal Disease Research Laboratory

Adapted from McLin WA, Balistreri WF. Approach to neonatal cholestasis, In: Walker WA, Goulet O, Kleinman RE, Sherman
PM, Shneider BL, Sanderson IR, Pediatric gastrointestinal disease, 4th ed. BC Decker Inc, 2004:1079-93
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