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• Neonatal cholestasis: prolonged conj. hyperbili 

• Cause: diminished bile flow and/or excretion 

• Obstruction 

• Infection 

• Metabolic/genetic  

• Idiopathic 

• Serum conj. Bili: 
• > 1 mg/dL if the total Bili is <5  

• >20 % of the total serum bili.  if the total Bili. is >5 



• Physiologic jaundice (unconj. hyperbili): resolves by 14 d of age 

• 2 - 15 % of newborns: jaundiced at 2 wks of age .  

• Most: benign breast milk jaundice 

• A few: biliary atresia: prompt Dx & Rx 

• Any infant jaundiced at the 2-week: should be evaluated for 
cholestasis (T. & D. Bili) 

 





 



• Must be recognized promptly: ? improves outcome 

• Most require liver transplantation. 

• healthy at birth: progressive jaundice within the 1st 8 weeks of life.  

• acholic (pale-colored) stools, firm liver and splenomegaly.  



• Syndromic BA with laterality defects & splenic 
anomalies  



• Choledochal cyst 

• Inspissated bile/plug Sx:  
• severe jaundice associated hemolysis due to Rh or ABO incompatibility  

• patients with CF 

• Gallstones or biliary sludge 

• Tumors 

• Neonatal sclerosing cholangitis 

 



 



METABOLIC/GENETIC 
DISORDERS 
 



 

• GALT deficiency.  

• Conj. & unconj hyperbili after the onset of galactose-containing 
feedings (human or cow's milk) 

• Sepsis: common  

• Vomiting, diarrhea, FTT, RTA , cataracts, and coagulopathy. 

• + reducing substances in the urine, GALT 

• Newborn screening  

• Treatment: elimination of galactose: start soy based formula 



 

• Progressive liver dx , RTA, and neurologic impairment. 

• coagulopathy 

• ↑urinary excretion of succinylacetone  

• Newborn screening  

 



• PFIC is classified into 3 types.  

• The most common type presenting in infancy: PFIC2 



CF 

• Jaundice and hepatomegaly slowly 
resolve.  

• Infants with CF: meconium ileus or 
steatorrhea with FTT 



• TORCH and parvovirus B19 

• Bacterial infections: gram+ and gram-: sepsis/UTI 

• Jaundice may be the only presenting sign in patients with a UTI 
caused by E.coli 

 



Paucity of interlobular bile ducts and the following 
associated features : 

 

• Chronic cholestasis  

• Cardiac anomalies: peripheral pulmonic stenosis  

• Butterfly vertebrae  

• Eye: posterior embryotoxon  

• Dysmorphic facies: broad nasal bridge, triangular facies, 
deep set eyes  

• Renal involvement: renal dysplasia 

• Short stature  

• Autosomal dominant 



• Thyroid Disorders: TSH, free T4 

• Panhypopituitarism:  
• Hypoglycemia 

• shock from adrenal insufficiency 

• microphalus in male infant 



 
 

• Gestational alloimmune liver dx 

• Alpha-1-Antitrypsin Deficiency 

• Bile Acid Synthesis Disorders 



• Without an obvious etiology after a complete evaluation  

• Liver biopsy: multinucleated giant cells 





 

 

 in evaluating a jaundiced 
infant: 

   measure total & 
conjugated bilirubin.  

 



• The initial step: rapid diagnosis and early initiation of therapy of 
treatable disorders:  

• Biliary atresia:  

• surgical intervention ( before 2 months of age): better outcome.  

• Important steps in diagnosis: ultrasonography and liver biopsy.   

• Sepsis/UTI, hypothyroidism, panhypopituitarism, galactosemia, 
tyrosinemia: promptly 



 Helpful in differential diagnosis of neonatal cholestasis: 

 

• Consanguinity (autosomal recessive disorder) 

• Congenital infections 

• Prenatal ultrasonography (choledochal cyst or bowel anomalies) 

• Neonatal infection: UTI 

• Dietary Hx (breast milk or galactose-containing formula) 

• Wt gain (neonatal hepatitis and metabolic disease: FTT 

• Vomiting: metabolic dx 

• Stooling pattern: 
• delayed stooling in CF, hypothyroidism 

• diarrhea in infection, metabolic disease, PFIC 



• Stool color 

• Urine color 

• Excessive bleeding: coagulopathy: vit. K def. 

• Irritability: metabolic dx or sepsis 

• Lethargy: metabolic dx, sepsis, ↓thyroidism, pan↓pituitarism 

• FHx of similar problems: (CF, alpha-1 ATD, PFIC, Alagille syndrome) 

 



Important physical examination: 

 

• Growth parameters: HC, Wt 

• General health: 

• ill-appearance: infection or metabolic disease 

• infants with biliary atresia typically appear well 

• General appearance (Alagille, Down,…) 

• Funduscopic exam 

• Cardiac murmur  

• Abdominal examination (ascites; liver size, position, and consistency; 
spleen size and consistency; umbilical hernia) 

• Direct examination of the urine and stool color: stool pigment is a key 
aspect  

• Bruising or petechiae  





 
 

• CBC, INR, AST, ALT, ALP, GGT, TB/DB, albumin, glucose 

• GGT: primarily raises the concern for biliary atresia  

• higher in the 1st month of life compared with older children. 

• TSH, T4  

• U/A, U/C, reducing substances 



• VBG, serum ammonia, lactate level, cholesterol 

• RBC GALT 

• Urine succinylacetone  

• PCR for CMV, HSV, listeria 

• Genetics - consider gene panels or exome sequencing 

• Sweat chloride analysis (CFTR genetic testing)  

• ZZ or SZ 1 phenotype 

• Serum bile acids, cortisol 

• Ferritin 

 

 



IMAGING STUDIES 

• Ultrasonography: initial test:  
• gallbladder  

• triangular cord sign   

• CXR: lung and heart disease 

• Spine: spinal abnormalities (butterfly vertebrae) 

• Echocardiogram 



Liver biopsy 

• Percutaneous liver biopsy: recommended for most infants with 
neonatal cholestasis 



• Cholangiogram 

• Open cholangiogram: If the above steps in the evaluation support the diagnosis 
of biliary atresia: intraoperative cholangiogram, which is the gold standard in 
the diagnosis 

• ERCP  

• MRCP  



• Ophthalmology 

• Metabolic/genetics 

• Cardiology 

• General pediatric surgery 

• Nutrition/dietician 

 



 



 



 



• Treat the etiology 

• Supplementation 

• Treat complication 

 



 



 



 











 
 
 
(1) children with no known evidence of chronic liver disease 
(2) biochemical evidence of acute liver injury 
(3) coagulopathy not corrected by vitamin K.  
PT:15 -19.9 or INR: 1.5 -1.9, with encephalopathy 
PT: 20 or the INR 2.0 or more: with or without HE. 
  



Liver cirrhosis with hepatic encepahlopathy 
 

 



• Admission to PICU 

• Frequent monitoring of mental status  

• A cardiorespiratory and O2 saturation monitor  

• Frequent bedside assessment by an experienced nurse or clinician.  

• Check input and output  

• Assess HE  

• ↑respiratory effort, changing heart rate or changes in blood pressure: signs of infection, 
↑cerebral edema, or elec. Imbalance 

• In the absence of the need for volume resuscitation, total IVF: restricted to 85 - 95% of 
maintenance: avoid overhydration  

• Sufficient glucose and phosphorus  

• Some protein restriction: 1 g/kg/day 



Laboratory monitoring 

• CBC 

• Electrolytes 

• VBG 

• Renal function tests 

• Glucose, calcium, phosphorus 

• Ammonia, coagulation profile, T.& D. bilirubin, and blood cultures.  

• Diagnostic laboratory studies should be prioritized.  



Central nervous system 

• Hepatic Encephalopathy 

• Changes in behavior, cognition, neurological examination, and EEG: stage 0- 
IV coma 

• minimizing excess stimulation, ↓ protein intake, treating suspected sepsis 

• removing sedative medications 

• Lactulose: 1-3 cc/kg/day divided:adjust according to bowel movement 

• Bowel “decontamination” with rifaximin/metronidazole 

• Seizures: phenytoin, midazolam infusion, phenobarbital, levitaracetam, or 
topiramate.  



Cerebral edema: (grade III or IV)  

• Maintain oxygen saturation > 95% 

• Fluid restriction between 85 and 90% of maintenance, 

• Diastolic pressure >40mmHg,  

• Adequate sedation, head elevation: 20° to 30° and neutral head 
position,  

• Empiric broad spectrum antibiotics 

• Hypertonic saline to maintain serum sodium: 145 – 150 

• Mannitol keeping serum osmolarity <320 mOsm/L 



Coagulopathy 

• PT and INR  

• both procoagulant proteins (factors V, VII, and X and fibrinogen) and 
anticoagulant proteins (antithrombin, protein C, and protein S) are 
reduced: balanced  

• Efforts to “correct” the PT/ INR in the setting of active bleeding or in 
anticipation of an invasive surgical procedure.  

• IV vitamin K 



Ascites 

• Hypoalbuminemia, excessive fluid administration, and infection.  

• The primary treatment is fluid restriction. 

• Diuretics should be reserved for patients with respiratory 
compromise or generalized fluid overload.  

• Overly aggressive diuresis may precipitate hepatorenal syndrome. 



Bleeding 

• GI bleeding: surprisingly infrequently  

• Prophylactic PPI or H2B 

• Causes: gastric erosions or ulcers due to use of NSAIDs, or idiopathic 
gastroduodenal ulceration.  

• Infection: culture and AB 

• Platelets, blood, and plasma is necessary if bleeding is 
hemodynamically significant. 



Renal system 

• Prerenal azotemia can develop if fluid restriction is too excessive for 
the patient’s needs.  

• Hepatorenal syndrome: Urine sodium is typically low.  

• Simultaneously with both ALF and renal dysfunction: toxic injury 
(acetaminophen, drug) or Wilson disease. 



Metabolic disorders 

• Hypoglycemia: Glucose infusion rates as high as 10–15 mg/min/ kg 
via central venous catheter  

• Hypokalemia  

• Serum phosphorus 

• Acid–base: respiratory alkalosis from hyperventilation, respiratory 
acidosis from respiratory failure, metabolic alkalosis from 
hypokalemia, and metabolic acidosis from hepatic necrosis, shock, 
and increased anaerobic metabolism. 

• Keep the pt in relative acidosis 



Infections 

• ↑ susceptibility to bacterial infection and sepsis: immunedyf 

• subtle evidence of infection: tachycardia, GI bleeding, ↓renal output, 
or changes in mental status.  

• Fever may not be present.  

• with any evidence of clinical deterioration: Blood cultures and 
antibiotics 



Liver support 

• Plasmapheresis/plasma exchange: removal of suspected toxins: in 
mushroom poisoning and Wilson: as a bridge for transplantation 



Liver transplant 

• life saving when a condition without specific therapy is irreversible or 
fails to respond to treatment. At the same time, liver transplant is also 
irreversible 

• Long-term 



 

 



Infection 

• Viral hepatitis:  
• A, B, D, and rarely E  

• EBV, HSV, adenovirus, enterovirus, influenza A, CMV, parvovirus B19 

• Other infection 



• 5% of cases 

• Which component of LFT is rising? 

• Autoimmune marker:  
• Antinuclear antibody: ANA  

• Anti–smooth muscle antibody: ASMA 

• liver-kidney microsomal antibody: LKM  

• elevated serum IgG level.  



Metabolic Diseases 

• Wilson, galactosemia, tyrosinemia, 
hereditary fructose intolerance, … 

• Wilson with ALF:  
• high bilirubin levels 

• low alkaline phosphatase levels 

• low uric acid levels 

• AST levels >> ALT 

• Coombs-negative hemolytic anemia 

• Diagnosis 



Neoplasm 

• Leukemia, lymphoma, and familial HLH.  

• HLH: fever, splenomegaly, cytopenias, high triglyceride levels, very 
high ferritin levels, low natural killer cell activity, high soluble CD25 
levels, hemophagocytosis on bone marrow or liver biopsy 



Gestational Alloimmune Liver Disease 

• The most common cause of acute liver failure in the neonate. 

• Maternal immunoglobulin (Ig) G antibodies 

• With low/normal AST,ALT  

• Significant hypoglycemia, jaundice, coagulopathy, and 
hypoalbuminemia.  

• Alpha fetoprotein levels are typically high as are serum ferritin levels 



Drug-Induced Liver Injury 

• Amanita phalloides mushrooms  

• Acetaminophen overdose.  
• the most common etiology of ALF in children and 

adolescents in US 

• Idiosyncratic damage: halothane, isoniazid, 
ecstasy, sodium valproate.  

• Herbal and weight loss supplements 



• Accounts for 40–50% of acute hepatic failure cases in children. 



 



 



 



Thanks! 
Any question? 


