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Evaluation of the Underlying Etiology and Long-Term Prognostic
Factors in Neonatal Cholestasis

Kyung Mo Kim, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose: The aim of the present study was to evaluate the long-term clinical profile including
the underlying etioligy and the prognostic factors of the neonatal cholestasis.

Method: We studied the 190 infants presented with neonatal cholestasis for the last 12 years (from
1981 to 1992). The underlying causes, clinical findings and long-term outcomes were evaluated.
And the prognostic factors were also analyzed.

Result: Underlying disease were neonatal hepatitis in 101 (idiopathic in 77 and infectious in 24),
intrahepatic bile duct paucity in 5, biliary atresia in 79, choledochal cyst in 5. Metabolic disease
was not observed in this study. The important clinical problems during follow-up were persistent
high fever, gastrointestinal bleeding, hepatic encephalopathy and ascites. The main causes of the
death were hepatic encephalopathy and gastrointestinal bleeding. While three fourth of infants with
idiopathic and infectious neonatal hepatitis recovered usually within a year, five-year survival rate
for biliary atresia was just 40%, the mortality observed usually within the first year after Kasai
operation and prognostic factor was the time of operation. Underlying disease was the most
important prognostic factor of neonatal cholestasis.

Conclusion: This study showed that most common causes of neonatal cholestasis were biliary
atresia and idiopathic neonatal hepatitis, infectious neonatal hepatitis, choledochal cyst and Alagille
syndrome, but few neonatal cholestasis of genetic or metabolic liver disease was observed. The
most important long-term prognostic factor of neonatal cholestasis was the underlying disease. (J
Korean Pediatr Gastroenterol Nutr 1999; 2: 46 ~58)

Key Words: Neonatal cholestasis, Neonatal hepatitis, Biliary atresia, Prognosis, Prognostic factor
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Table 1. Underlying Causes of 190 Infants with

Neonatal Cholestasis

Underlying disease

Neonatal hepatitis
Idipathic neonatal
hepatitis
Infectious neonatal
hepatitis
Cytomegalovirus
Hepatitis B virus
Epstein—Barr virus
Herpes simplex virus
Syphilis
Rubella

Intrahepatic bile duct
paucity
Alagille syndrome
Nonsyndromic IHDBP

Extrahepatic bile duct
disease
Biliary atresia
Choledochal cyst

No. (%)
101 (53%)
77 (41%)
24 (12%)
17
2
1
1
1
1
5 ( 3%)
4
1
84 (44%)
79 (41%)
5 ( 3%)
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Table 2. Major Clinical Problems During Follow up
Period in Infants with Neonatal Cholestasis

No. of episodes in
Clinical problems

BA |diopathic

NH
Persistent high fever 72 (65%) 15 (58%)
Gastrointestinal bleeding 20 (18%) 2 (8%)
Ascites 12 (11%) 3 (11%)
Hepatic encepahalopathy 6 ( 6%) 6 (23%)

BA: biliary atresia; NH: neonatal hepatitis



Table 3. Causes of Persistent High Fever in Infants

with Neonatal Cholestasis

Causes of fever

No. of episodes in
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I, &2 7+go] 38|, A7% ZFdo] 18 oAk 7} 1481 (28%)°]1 122, ©] A line-related sepsisell <
G FoAM e 98] 1E FAAA FAEE S Coagulase negative staphylococcus?}t T8|(14%)0]
o] 57d(58%)°1 L, HHEo] 158(15%), &= O™, Streptococcus pneumoniae, Klebsiela pneu-
o] 88 (8%), 7= Zdol 7d(7%), 9AHY moniae7} 7+ 58(10%)°1 .M, Enterococcus fec-
o] 68, Bulo] 38 5 o] ATHTable 3). alis7} 3d(6%), Enterobacter cloaca’} 3]t

line-related®l] ¢3¢ Candida albicans7} 28X 5
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Table 4. Causative Microorganisms of Septicemia
in Infants with Biliary Atresia

BA |diopathic

NH Microorganism No (%)

Cholangitis 57 (58%) 4 Escherichia coli 17 (34%)

Pneumonia 15 (15%) 5 *Coagulase negative staphylococcus 7 (14%)

Urinary tract infection 8 ( 8%) 3 *Streptococcus pneumoniae 5 (10%)

Upper respiratory infection 7 ( 7%) 1 Klebsiella pneumoniae 5 (1O:/°)

Gastroenteritis 6 ( 6%) Streptococcus pneumoniae 3 ( 6%)

. e Enterococcus fecalis 3 (6%)

Spontaneous bacterial 3 ( 3%) Enterobacter cloaca 3 ( 6%)

peritonitis *Candida albicans 2 ( 4%)

Others 2 ( 2%) Others 7 (14%)

BA: biliary atresia; NH: neonatal hepatitis *suggestive of line—related sepsis
Table 5. Antibiotics Sensitivity (%) of Isolated Microorganisms

Microoraganism Amp Oxa Ctx GM Amk Vanco Cipro
E. coli 15 - 100 12 87 - 100
K. pneumoniae R - 100 100 100 - -
Enteococcus - - - - - 100 33
Coag (-) staph R 20 100 25 - 100 -
S. pneumoniae 100 20 100 20 - - -
S. epdermidis R R - - - 100 66

Amp: ampicillin; Oxa: oxacillin; Ctx: cefotaxime; GM: gentamycin; Vanco: vancomycin; Cipro: ciprofloxacin
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Table 6. Major Causes of Death in Neonatal Cho-
lestasis

Cause BA Idiopathic NH  Total
Hepatic 9 6 15 (58%)
encephalopathy
Gastrointestinal 7 1 8 (29%)
bleeding
Sepsis 1 2 3 (10%)
Others 1 1 2 (7%)
BA: biliary atresia; NH: neonatal hepatitis
Idiopathic neonatal hepatitis
F/u at 6 mo
77
I
[ I |
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2

1
Died at 27 mo

Fig. 1. Outcome of 77 infants with idiopathic neo—
natal hepatitis. Seventy one percent of the infants
improved eventually, most of which observed within
one year.
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Table 7. Comparisons of Clinical Findings in ldiopathic Neonatal Hepatitis Between Prognostic Groups

Good prognosis group

Poor prognosis group

(n=55) (n=22) b value
Sex: NS
male 41 16
female 14 6
Mean birth weight (kg) 3.00.7 3.1+0.5 NS
Gestational age 0.029
preterm (<37 week) 9 0
term 45 17
Age at onset of jaundice (days) 22+19 22+18 NS
Consistent pale stool (%) 10 0 NS
At admission
Hepatomegaly (cm) 3.8%14 59+22 0.005
Splenomegaly (cm) 23%2.2 3.2+2.3 NS
Bilirubin (mg/dL) 8.6+5.5 149111 0.002
Cholesterol (mg/dL) 161+70 219482 0.013
v-glutamyltranspeptidase (U/L) 130£151 311+455 0.010
Serum albumin (g/dL) 4.0+0.6 3.5%0.7 0.006
AST (IU/L) 225206 440+584 0.019

Data presented in this table is number or mean*standard deviation.
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Fig. 2. Survival curve of the 66 children with biliary

atresia after Kasai operation.

=574 Al (cholestasis) & 4] © W2 9z n
o zto] = Ho| ZAHE AL B3, BZ o] wjHo] A3}
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Table 8. Comparison of Clinical Findings in Biliary Atresia Between Prognostic Groups

Good prognosis group

Poor prognosis group

(n=26) (n=53) P value
Sex: NS
male 14 26
female 12 30
Age at operation* 0.041
<12 week 24 25
>12 weeks 2 15
Mean birth weight 3.3x04 3.1+0.3 0.014
Age at onset of jaundice 6.1+8.7 16.7£24.0 0.047
Consistent pale stool (%) 33 20 NS
At admission
Hepatomegaly (cm) 42%15 4422 NS
Splenomegaly (cm) 15%1.9 1.9%2.1 NS
Bilirubin (mg/dL) 10.4+4.0 11.7£41 NS
Cholesterol (mg/dL) 222+88 245+104 NS
v-glutamyltranspeptidase (U/L) 572+431 591+439 0.04
Serum albumin (g/dL) 4.0+0.6 3.9%0.6 NS
AST (IU/L) 163+85 204+107 NS

*Assessed in 66 patients operated. Data presented in this table is number or mean+standard deviation.
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Table 9. Prognostic Factors in Neonatal Cholestasis

p value
Good prognosis group  Poor prognosis group
(n=106) (n=84) X%, t-test Logistic
regression
Underlying disease 0.000 0.000
|diopathic NH 55 22
Infectious NH 18 6
Biliary atresia 27 52
Choledochal cyst 4 1
Alagille syndrome 2 2
IHBDP 1
Sex: NS
male 71 46
female 35 38
Mean birthweight (kg) 3.0£0.6 3.1+0.4 NS
Gestational age 0.001 NS
preterm (<37 week) 12 0
term 82 75
Age at onset of pale stool (days) 8%19 8+12 NS NS
Consistent pale stool (%) 25 20 NS NS
At admission
Hepatomegaly (cm) 41+1.6 47+23 NS NS
Splenomegaly (cm) 2122 2.4%25 NS NS
Bilirubin (mg/dL) 9.7+4.9 12.5+7.0 0.002 NS
Cholesterol (mg/dL) 183+84 235+98 0.001 NS
Serum albumin (g/dL) 4.0+0.5 3.7+0.7 0.002 0.027
AST (IU/L) 206+172 274+321 NS NS
v-GT (U/L) 361+400 545+538 0.04 NS

Data presented in this table is number or mean*standard deviation.
NH: neonatal hepatitis; IHBDP: intrahepatic bile duct paucity
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Table 10. Comparison of Clinical Findings in Idiopathic Neonatal Hepatitis and Biliary Atresia

|diopathic NH

Biliary atresia

(n=77) (n=101) P value
Sex: 0.007
male 55 40
female 22 39
Birth weight (kg) 0.008
less than 2500 g 16 4
greater than 2500 g 58 63
Gestational age 0.002
preterm (<37 week) 9 0
term 62 66
Age at onset of jaundice (days) 22+19 1220 0.012
Consistent pale stool (%) 4 23 0.001
At admission
Hepatomegaly (cm) 43+19 43+19 NS
Splenomegaly (cm) 2.6+22 1.8+2.1 NS
Bilirubin (mg/dL) 10.3+7.8 10.8+4.7 NS
Cholesterol (mg/dL) 173+75 240+100 0.000
v-glutamyltranspeptidase (U/L) 1774274 3474439 0.004
Serum albumin (g/dL) 3.9+0.6 3.9+0.6 NS
AST (IU/L) 2811354 190+101 0.031
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