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Diagnosis and Management of Acute Liver Failure in Children

Jung Ok Shim, M.D.

Department of Pediatrics, School of Medicine, Kangwon National University

Acute liver failure is a devastating disease in children. Most cases of acute liver failure in children are
indeterminate; however, metabolic liver disease is one of the main causes in the pediatric age group.
Though a major symptom of acute liver failure is hepatic encephalopathy, this is very difficult to diagnose,
particularly in younger children. Liver transplantation has improved the chances of survival dramatically;
however, it is not known which patients are ideal candidates for liver transplantation. Because patients
may deteriorate rapidly, arranging care in a center with expertise will secure the best possible outcomes.
[Korean J Pediatr Gastroenterol Nutr 2008; 11(Suppl 2): 50~ 58]
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Table 1, Common Causes of Acute Liver Failure in Children by Age Groups

Age Etiology

Disease

Neonate Metabolic and inherited

Galactosemia, tyrosinemia, progressive familial intrahepatic cholestasis, neonatal

hemochromatosis, mitochondrial hepatopathy, hereditary fructose intolerance,

others
Infectious
Ischemia
Others

Infants Infectious
Metabolic and inherited
Drugs and toxins

Herpes viruses, echovirus, adenovirus, HBV, sepsis
Congenital heart disease, cardiac surgery, myocarditis, severe asphyxia
Hemophagocytic lymphohistiocytosis, congenital leukemia, maternal overdose

HAV, HBV, NANB, herpes viruses, sepsis
Progressive familial intrahepatic cholestasis, hereditary fructose intolerance, others
Valproate, isoniazid, acetaminophen, amanita, others

Ischemia Congenital heart disease, cardiac surgery, myocarditis, severe asphyxia
Others Hemophagocytic lymphohistiocytosis, leukemia and other malignancy
2~10 Infectious NANB, others same as infants
year olds Drugs and toxins Same as infants
Ischemia Budd-Chiari syndrome, others same as infants
Others Hemophagocytic lymphohistiocytosis, malignancy
10~18 Infectious Same as 2~10 years
year olds Drugs and toxins Same as 2~10 years
Ischemia Same as 2~10 years
Metabolic Wilson disease
Other Same as 2~10 years

Adapted from Dhawan A, Mieli-Vergani G, Acute liver failure in neonates, Early Hum Dev 2005;81:1005-10, and Sokol RJ.
Fulminant hepatic failure, In: Balistreri WF, Stocker JT. Eds, Pediatric Hepatology, New York: Hemisphere Publishing, 1990:315-62
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Table 2, Investigation in Infants and Children with Acute Liver Failure

Evaluation Population Data
Clinical All patients to assess severity Neurologic status
of illness Signs of chronic liver disease or other chronic illness
Signs of infection
Liver size
Biochemical tests All patients to assess severity Renal profile, calcium, phosphorus, magnesium, blood gas,
of illness blood glucose

CBC with smear, reticulocyte
Liver profile, PT, aPTT, NH3, Factors V, VII, VIl and fibrinogen

Imaging studies All patients to identify findings Abdominal ultrasound with Doppler flows
of chronic liver disease and Head CT scan without contrast to exclude hemorrhage, edema
altered liver perfusion Chest radiograph

As clinically indicated to
identify cerebral edema,

heart failure
Microbiologic tests All patients to identify Bacterial cultures: blood, urine, stool, throat swab, sputum, skin
infections lesion, ascitic fluid
Viral culture of urine and skin lesion
Toxins As clinically indicated to Urine toxin screen
define causation Serum acetaminophen level
Viral studies As clinically indicated to Serologies for HAV IgM, HBV HbsAg, anti-Hbc, anti-Hbs, HCV
define causation EBV IgM and IgG, CMV IgM and IgG
PCR for HHV6, EBV, CMV, HSV, enterovirus, adenovirus,
parvovirus
Immunoloic tests As clinically indicated to Immunoglobulins (IgG, IgA, and IgM)
define causation Autoantibody profile
Complement C3 and C4
Specific immune studies if available including
NK cell function, perforin, granzyme B, IL-2
Metabolic studies As clinically indicated to Serum amino acids
define causation Blood gas analysis
Plasma acylcarnitines
Urine for organic acids, succinylacetone
a 1-Antitrypsin
Galactose-1-phosphate uridyl transferase
Lactate, pyruvate
Serum triglycerides, Serum ferritin
Serum ceruloplasmin, 24 hr urine copper
Tissue studies As clinically indicated to Liver biopsy
define causation Bone marrow biopsy

Buccal mucosal biopsy
Skin fibroblast culture
Muscle biopsy

Adapted from Bucuvalas J, Yazigi N, Squires RH Jr, Acute liver failure in children, Clin Liver Dis 2006;10:149-68 and Bansal
S, Dhawan A, Acute liver failure: In Walker WA, Goulet O, Eds, Pediatric Gastrointestinal disease, Hamilton: BC Decker,
2004:1491-505,
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Table 3, Grades of Encephalopathy

| Changes in behavior with minimal change in level of consciousness

Il Gross disorientation, drowsiness, possibly asterixis, inappropriate behavior

Il Marked confusion, incoherent speech, sleeping most of the time but arousable to vocal stimuli
\% Comatose, unresponsive to pain, decorticate or decerebrate posturing

Adapted from Conn HO, Leevy CM, Vhlahcevic ZR, Rodgers JB, Maddrey WC, Seeff L, et al. Comparison of lactulose and
neomycin in the treatment of chronic portal-systemic encephalopathy. A double blind controlled trial, Gastroenterology

1977;72:573-88,

Table 4, Stage of Encephalopathy for Children Younger than 4 Years

Stage Clinical signs Reflexes Neurologic signs
Early Inconsolable crying, sleep reversal, inattention to task Hyper-reflexic Untestable

(I'and 1)
Mild (1l Somnolence, stupor, combativeness Hyper-reflexic Most likely untestable

Late (IV)

Comatose, arouses with painful stimuli or no response

Absent Decerebrate or decorticate
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